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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON NpPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMUpOBaHUE
€CTEeCTBEHHOHAYYHON TI'paMOTHOCTH OOYYAlOIIMXCSd W OpPraHU3alUI0 H3yYEHHUS
(¢u3MKU Ha NeSITebHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycraHaBIMBAET pacnpeaerieHre yueOHoro Marepraia
no rogam o0yyeHus (1o Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEIMETHOTO COJCpKaHUS U
yuéTe BO3pACTHBIX OCOOEHHOCTEH 00yUYatoIMXCsl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TOCKOJBbKY (HU3ndyecKkne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBICHUN, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGUHIECKOU
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosee siCHble 00pasibl MPUMEHEHUS HAydYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIaBHBIX 3a7ad (puU3MUecKoro oOpa3oBaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOMT B (POPMUPOBAHHHM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTepeca K HayKe Y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEIYIOUIMMU KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLCHMBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JJIsl TOTYUEHHUS BBIBOIOB.

Hemun wusyuenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®DPusuka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®expepanuu, peagu3yoIInX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnerun Munucrepctsa npocseiienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

MpUOOPETCHNE WHTEpPeca W CTPEMIICHHS OOYyYaromIuxcss K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUN O PONHM (PU3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHOW C (DM3MKOM, MOJTOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPABJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeneH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs PEIICHUCM CICAYIOIUX 3a1a4:

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSACHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BAaHUEM ITOYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HAOIIONATh MPUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopaTtopHbie pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIuel (HU3NIECKOro COACp>KaHus,
BKJIFOUast MHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3MKH, aHAIIN3 H
KPUTHYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpo]ecCHoOHATBHON eI TSIBPHOCTH, CBI3aHHBIMHU
C (U3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B &
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb J1abopaTopHbIX padoT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JelIacT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
o0y4Jaromuxcs, COUCKa PKCIEPUMEHTANBHBIX 3aJaHUi, MpejiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT'O 3K3aMeHa Mo (PU3HUKe.



COIEPKXAHUE OBYYEHUA

7 KIIACC

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

®usuka — Hayka o mpupoze. SIBinenus npupoapl. DPU3NUECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUUYECKUE, MArHUTHBIE, CBETOBbIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenudyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM H3Y4alOT TPHUPOJY.
EcTtecTBeHHOHAYUYHBIM METOJ] TNO3HAHUsS: HAOIIOJEHUE, MOCTAHOBKAa HAYYHOTO
BOMPOCA, BBIJBUKEHHUE THIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TMIOTE3, 0ObSICHEHUE
Habmonaemoro sBieHus. Onucanue GU3NIecKUX SBJICHUN C TOMOLIBI0 MOJIENIEH.

Jemoncmpayuu.
1. MexaHuueckue, TEIUIOBBIE, JJICKTPUUECKUE, MArHUTHBIE, CBETOBBIC
SIBIICHUS.

2. ®uznueckue nMpuOOPHI U MPOIEAypa MPSIMbIX U3MEPEHUN aHAJIIOTOBBIM U
1U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OnpeneneHue HEHBI IEICHUS IIKATIbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenne paccTOSTHUN.

N3mepenne 00bE€Ma KUIKOCTU U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenue temmepaTypbl IpU MOMOIIM KUAKOCTHOTO TEPMOMETpa H

NaTYMKa TEMIEPATypPHI.
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6. IlpoBeneHue uccienoBaHus IO MPOBEPKE TMIIOTE3bI: NAJIBHOCTh MOJIETA
[apyiKa, MyIEeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIIC BHICOTA
myckKa.

Paznea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHUH BelleCTBA.

CtpoeHue BelmiecTBa: aTOMbl W MOJIEKYJIbI, WX pa3mepbl. OIbITHI,

JIOKa3bIBAIOIIHNE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrwkenue dactuil BemiecTBa. CBs3b CKOPOCTU JBMIKEHHUS YACTHI[ C
TeMIiepatypoil. bpoyHoBckoe nBwkenume, mauddysus. B3anMonpeicTBue YacTuIl
BEIIECTBA: MPUTSIKECHUE U OTTAJIKUBAHHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE T'a30B, KUJKOCTEH W TBEPIBIX
(kpucTayuMdyeckux) Teia. B3anMoCBsI3b MEXAy CBOWCTBAMH BEIIECTB B Pa3HbBIX
arperaTHBIX COCTOSHHSX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUI BOJIBI.

Hemoncmpauuu.

1. HaGmroneHnne OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmonenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WIU
OTTAJIKMBAHUEM YACTHI BEIIECTBA.

Jlabopamophule padbomot u onvimot.

1. OueHka jJuaMeTrpa aTroMa METOAOM psAI0B (C  HCIOJIb30BAHHEM

dotorpaduii).

2. OnpITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHUU. PacuéTr mytu u
BPEMEHU JIBUKEHUS.

SBnenne uwHEpUUU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl KakK MNpUYMHA
W3MEHEHUSI CKOPOCTHM JBMO)KEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[TnoTtHOCTh BemiecTBa. CBSI3b MIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IMHUIIC
00BéMa BelecTna.

Cuna Kak XapakTepuCTHKa B3auMojiecTBuUs Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TskecTd. Cuia TSKeCTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HaNpaBJICHHBIX MO OJHOW Npsmoi. PaBHojelcTBytomas cui. Cuia TpeHwusl.
TpeHue CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MpUpPOJEC U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.

HN3mepenne CKopoCTH NPSIMOJIMHEMHOTO JBUAKCHUS.

HaGmronenue siBieHus: HHEPIIUH.

HaGmonenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TEl.

CpaBHeHUE Macc Mo B3aUMOJICUCTBUIO TETL.

CrnoxeHue cuJil, HallpaBJIE€HHBIX 10 OJJHOM MPSMOM.

JIaﬁopamoprte padomot u onvimol.

1. OmnpeneneHrne CKOPOCTH PaBHOMEPHOIO JIBHXKEHUS (IIapvKa B KUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIA U TaK Jajee).

o0 kWD

2. OrnpeneneHue CpeHEN CKOPOCTH CKOJIbKEHHUsI OpycKa WM IIapuka Io
HAKJOHHOM MJIOCKOCTH.

3. OrmpeneneHue MIOTHOCTH TBEPIOTO TeEA.

4. OnbIThl, NEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHus (aedopmariun)
MPYXUHBI OT MPUITOKEHHOMN CHUJIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBXKEHHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIONIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUIKOCTEH U ra3o0B.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTh JaBliEHUsS Traza OT 00bEéma, Temmeparypsl. l[lepenaua naBieHus
TBEPABIMU TEJIAMU, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaIllUHbl. 3aBUCUMOCTb JABJIEHUS XUJIKOCTH OT TriayOuHbl. ['mapocraTuueckuit
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3eminn u atmocepHoe namieHue. lIpuuuHbBl CyliecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JlelicTBrE XUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO. BrITankuparonias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[Tepenava naBneHUs KUJIKOCTHIO U Fa30M.

CooOmatoruecs cocy/bl.

I'mppasinueckuii mpecc.

[IposiBneHue necTBUs aTMOC(HEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT 00BbEMa MOTPYKEHHOM YacTu
T€Ja U IIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBHe IIaBaHUs TEJl: NJABAHUE WM MOTPYXKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00bEMa MOrpyKEHHOM B
AKUJKOCTh YaCTHU TeNa.

2. OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JIEUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEH CUIIBL, IEUCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAIKUBAIOLIEH CHIIBL,
JEUCTBYIONIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJla U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHCTpynpoBaHHe apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHne npaBuUiia paBHOBECHUs pblyara K OJIOKY.
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«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpamienne 0THOrO BHJIa MEXAHUYECKOW YHEPTUH B APYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepbl IpOCTBIX MEXaHU3MOB.

Jlabopamophuie padomot u onvimot.

1. Onpenenenue paOOThl CUJIBI TPEHHS] MPU PAaBHOMEPHOM JIBJKEHUM Teja

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. HccnenoBanue yciioBUM paBHOBECHS pblUara.
3. UMamepenune KIIJ] HaKITOHHON MIIOCKOCTH.

4. H3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TermioBble siBIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHUE CBOWCTB ra3oB, XKUIKOCTEH U
TBEPBIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIpHBIE siBJICHUA. TemIoBoe pacuIupeHue U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUXKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPrumu:
TeIvIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomngectBo Termiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIioBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CrOPAHMUSL.

[Tpunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemsmoBoro asurarens.
TermnoBkle IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpauuu.

1. HaGmoneHune OpOyHOBCKOTO JIBUKEHUS.



Ha6monenue nuddysuu.

HaGmtonenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIQXKICHUHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npyu COBEPILICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUU paOOThl BHEIITHUMU CHJIAMH.

10. CpaBHEHUE TETUIOEMKOCTEN PA3IMUHBIX BEILIECTB.

11. HaGmtoieHue KumeHwus.

12. HaGmtoieH1ne moCcTOSTHCTBA TEMITEPATYPhI MPHU TIABJICHHUH.

13. Moaenu TeIIOBbIX ABUTaTEICH.

Jlabopamopnuie padbomot u onvimot.

1. OmnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSIKEHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnbITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XUIKOCTEH U

TBEPABIX TEI.

4. OmpenesneHue AaBICHUS BO3AyXa B OAJIJIOHE IITIPHIIA.

5. OnpIThl, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh [JAaBJICHHS BO3AyXa OT €ro

00BbEMa M HATPEBAHUS WIIA OXJIAKICHHUS.

6. IIpoBepka rumnoTe3sbl TMHEHHOM 3aBUCUMOCTHU JJTUHBI CTOJIOMKA KUKOCTH

B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphbl.
7. HaGmionenue wu3MeHeHUS] BHYTpPEHHEH OHEPrHHM Tella B pe3ysbTare
TEIUIoNepeaadn U paboThl BHEIIIHUX CHII.

8. HccnenoBanue sBICHHUS TEIUIOOOMEHA IMPU CMEIIMBAHUHM XOJIOAHOW U

ropsiueu BOJIBI.

9. OmpexneneHne KOJIMYECTBA  TEIUIOTHI, [MOJIYYEHHOrO BOJOM  Mpu

TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.

10. Onpenenexue yAenbHON TEIIOEMKOCTH BEILIECTBA.

11. UccnegoBanue mmponecca UCIapeHusl.

12. OnpeneneHHe OTHOCHUTEIBHOM BIIAYKHOCTH BO3/1yXa.

13. Onpenenexue yAenabHON TeIUIOTHI IJ1aBJICHUS JIbJIA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauusi Tena. [[Ba pona anexkTpuyeckux 3apsnoB. BzaumopneictBue
3apspkeHHBIX  Tenl. 3akoH KynmoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMUYHMHBI 3apsI0B U PACCTOSHUS MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnoss. [IpuHiun
CYNEepHO3ULMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

o~ D
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Hocutenu snektpudeckux 3apsigoB. DJIEMEHTAPHbBIA JJIEKTPUUECKUMN 3apsii.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st ydactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora u MoOmHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1enu U MOTpeOUTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHbIe ~ MarHuTH.  B3auMoneicTBHE  TOCTOSIHHBIX ~ MAarHHUTOB.
MaruauTtHoe nosie. MarHutHoe noJjie 3eMJId U €ro 3Ha4€HUe JJIs1 KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUuUecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lCHOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3aeKkTpoMariuTHOW uHaykiuu. [Ipasuio Jlenna.

DneKTporeHepaTop. CriocoObt MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX UCTOYHUKAX SHEPTUH.
Jemoncmpayuu.

DJIeKTpU3alus Ted.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TETI.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKkTpocTaTuyecKasl HHYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.

MoaenupoBaHue CHUIOBBIX JIMHUM AIEKTPUYECKOTO ITOJIS.
HcTouHrKY NOCTOSSHHOTO TOKA.

9. JlelcTBUS 3JIEKTPUUYECKOTO TOKA.

10. DJIEKTPUYECKUM TOK B KUIKOCTH.

11."a30Bb1l pa3psa.

12. I3MepeHue CUIIbl TOKa aMIIEPMETPOM.
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13. I3MepeHue 3JIeKTPUYECKOr0 HAMPSI)KEHUSI BOJIbTMETPOM.

14. PeocTaT 1 Mara3uH CONPOTUBIICHUM.

15. B3anMoelicTBHE IIOCTOSTHHBIX MarHUTOB.

16. MoaennpoBaHUE HEBO3MOKHOCTH Pa3/ICJICHHS MMOJKOCOB MarHUTA.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue saBIeHUS 3JIEKTPOMArHUTHOW UHIYKLIHH.

Omnbrtel @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

AR

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJS HAa TMPOBOJHUKA U
TADTICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKa.
N3Mmepenue u peryimpoBaHue CUJIbI TOKA.

N3Mmepenue u perynmpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MUAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEeHHUs U MaTepuaa.

[IpoBepka mpaBWIa CIHOXKEHHS HANPSHKEHUM IIPU  TOCJIEN0BATEIBHOM
COEMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CWIBl TOKa MPU MAPAJUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 Pe3UCTop.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsSKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~MAarHUTOB MpU  HUX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17.OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh CHJIBI  B3aUMOJCUCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJIbl TOKa W HAIpaBlICHUS TOKa B
KaTyIIKe.

18. I3yyeHue neicTBUsA MarHUTHOI'O I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue 1 u3yuyeHue paboThl 3JEKTPOIBUTATES.

20. U3mepenne KIIJ[ anekTpoaBUratenbHONM YCTaHOBKHU.

21.0nBITBl MO UCCIEAOBAHUIO SABJICHUS JJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlPaBJICHUS HMHAYKIMOHHOTO
TOKa.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsas 1 MTHOBEHHas
CKOpOCTH TeJia TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMmoiinHEiiHOe JBrkeHue. CBoOOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTenbHOE YCKOPEHNE.

[Tepsorii 3akoH Hptorona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHUHKI CyNIEpIIO3UIUHU CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYyTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Comnnua. IlepBas kocmmuueckasi CKOPOCTb.
HesecomMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOCoONOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpanleHusa. MoMeHT cuiibl. LIeHTp TsKecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEaKTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cHil TSKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOJIHIATOTO HaJ
MMOBEPXHOCTBIO 3eMIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW AHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HalmroneHne MeXxaHM4eCKOro JIBHXKEHHS! Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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8.

9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPUM ABMKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOpOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HalGmonenrne MmexaHu4YeCcKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKECHHUU
OTHOCUTEIBHO KaOMHETA (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmtonenne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[Iepenaua umiysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus 3HEPTUU NMPU B3aUMOJICHCTBUHU TEJ.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHre UMIMyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM TaJICHHUH.
CoxpaHeHue MEXaHNUYECKON SHEPTUM MPHU JBUKEHUU TeJla MO ACHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi paroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenne cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
NBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOW CKOPOCTH MYTH OTHOCSATCS KakK psjJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTA CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHS.

Onpenenenue Ko3pPULMEHTa TPEHUS CKOJbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOTHI CUIIBI TPEHUS TIPH PABHOMEPHOM JBM)KCHHH Tela
0 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. Onpenenenue palbOThl CUJBI  YOPYrOCTH MNpU TOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJIBMXKHOIO U MOJABHKHOTO OJIOKOB.

11. I3y4eHune 3aK0Ha COXPAHEHUs DHEPTUH.

Pasznen 9. Mexanuyeckue Koj1e0aHUs U BOJIHBI.

KonebarenpHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpainenue
SHEPrUU MPH KOJIeOATEIHHOM IBUKEHUU.

3aryxaromue — koneOaHus.  BolHyxneHHole — koieOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBoOMCTBA MeEXaHMYECKUMX BOJH. [IpomonbHble U
[IOIIepeYHble BOJIHBL. JljMHA BOJIHBI M CKOPOCTh €€  paclIpOCTPaHEHUS.
MexaHnnyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIIbTPa3BYK.
Jemoncmpayuu.
1. HaOmroneHue kojeOaHui Ten MO JCHCTBUEM CHJIBI TSOKECTH M CHJIBI
YIOPYTOCTH.
2. HaGmronenue konebaHuii rpy3a Ha HUTH M Ha TIPY>KUHE.
3. HaGmronenue BoIHYXACHHBIX KOJICOAHUI U pe30HaHCA.
4. PacnpocTtpaHeHue MPOAOJIbHBIX U TONIEPEYHBIX BOIH (HA MOJICIIN).
5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHUYECKHU pEe30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OnpeneneHue YacTOThl W TEpHOJA KoJIeOAaHUH MaTEMaTHYECKOTO
MasiTHUKA.
2. OmpeneneHue 4acTOTHl U IEpHOJIa KOIeOaH MPYKMHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCHUMOCTH TIEpHOJa KOeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJIeOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoja  KoJeOaHwid
NPYKUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3mMmepenue yckopeHus CBOOOJHOTO MaICHUS.
Paznen 10. Di1eKTPOMAarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJTHBI.
DONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHUTHhIX BOJH. Illkama »leKTpoOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH Il COTOBOM CBSA3HU.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JICKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOKCTBA CBETA.

Jlabopamopnule padomot u onvimot.

1. W3ydeHne CBOMCTB 2JICKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHeriHOE

pacnpoctpanenue cBeta. 3atMeHus ConnHua u Jlynsl. Otpaxenue cera. [Imockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. l[lomHoe BHyTpeHHEe
OTpaXeHHWe cBeTa. Vcnonp30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xona osayuerr B gauH3e. Onruueckas cucrema ¢oToanmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HpetoToHa. CroxkeHue
CIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpsiMonuHEHOE pacCIPOCTPAHEHHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

9. Ilpunnun geiicTBus Qoroanmnapara, MUKPOCKOIIA U TEIECKOTIA.

10. Mogzens riasa.

© N O s WD

11. PaznoxeHnue 6e10r0 cBeTa B CIIEKTP.

12. [lomyyeHnue 6€0ro cBeTa MU CI0KEHUM CBETA Pa3HBIX 1IBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccrnenoBanue 3aBUCHUMOCTH yIjla OTPa)K€HUsSI CBETOBOIO JIydya OT yTJia
MaJCHUS.

2. M3ydeHue XxapaKTEepHUCTHK U300pakeHUs TIpeIMeTa B INIOCKOM 3epKalie.

3. HccnemoBaHue 3aBUCMMOCTH YIJjia MPEJOMJICHUS CBETOBOIO JIyda OT yrja
MAJCHHS HAa TPAHUIIE «BO3IYX—CTEKIION.



4. TlonyueHune N300paKeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.

5. Omnpenenenrie POKYCHOIO PacCCTOSIHUS M ONTUYECKOM CHIIbI COOMparomIeit
JVH3BL.

6. OMBITHI 110 PA3NOKEHUIO OEIOr0 CBETA B CIEKTP.

7. OnpITHl IO BOCIHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noronieHrue ceeta atomoM. KBaHThl. JInHeUaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sanapa. HykmonHas wmopens atomHoro szapa. WM3orombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros monypacmnaaa aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXpaHEHHUsS 3aps0BOTO M MacCOBOTO YHCEI.
DOHeprusi CBsi3M aTOMHBIX sfep. CBs3b Macchl M 3Hepruu. Peakuumu cuHTE3a |
nenenus sanep. Ucrounuku sueprumn CosiHiia u 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBlI.

JHemoncmpayuu.

CrexTpsl U31y4EHUS U MOTJIONIEHNUS.

CnexTpsl pa3IHYHbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMMUX U3TYUESHHM.

Perucrpanus nznydeHus: IpUPOIHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaOmroieHne CIIJIONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPTHMU YaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepeHue paanoakTUBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MAIONNN MOAYTH TIPEAHA3HAYCH I CUCTEMAaTH3AINH
u  0000mIeHHs  TPEIMETHOTO  COACp)KaHWS W OMbITa  JCSTEIBHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QuU3WKe I 0O0ydarouuxcs,
BBIOPABIIINX 3TOT YUEOHBIN MpEeMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJSI PEANTH3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JESITENHPHOCTH, HA OCHOBE KOTOPBIX 00ECMEUMBACTCS TOCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS

o0k WD



SBJICHUU NPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHATH (U3UUYECKUE
SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHATBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaraeTcs:
HA OCHOBE TIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAYYHO OOBICHSTH
dbu3uYecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauWOoOJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA INPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKu HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTH)KEHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe usydenus pu3uku Ha ypoBHE OCHOBHOI'O 00I1IeT0 00pa3oBaHuUs

y obOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

- TIPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
bu3nUYecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUMCKUX yUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUN OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JIOCTHIKEHUM
buzuky;

- OCO3HaHUE BaXHOCTHU MOPAIbHO-3THUYECKUX MPUHLUUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUATHE ICTETHMUECKHX KadecTB (DPU3MYECKON HayKu: €€ TapMOHUYHOIO
HOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

- OCO3HAaHHE IIEHHOCTH (U3UUYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE Hay4YHOU JOO03HATETHHOCTH, WHTEpEca K HCCIEA0BATEIbCKOM
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

- OCO3HaHUE LIeHHOCTH Oe3omacHoro oOpa3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBUil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCITOBUAX;

- chOpMHpPOBAHHOCTh HaBBIKA pEQIIEKCHHU, TPU3HAHHE CBOETO IpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B PEUICHUWU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluMy, Tropoja, Kpas) TEXHOJOTMYEeCKOH U



COIIMAJIbHOM HAIMpPaBIICHHOCTH, TPEOYIOIMX B TOM 4YHCIEe U (U3UYECKUX
3HAHUM;

e - MHTEpEC K MPaKTUUECKOMY H3yUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TpPUMEHEHHE (U3MYECKUX 3HAHUU JIs pelIeHUs 3ajad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUMN ISl OKPYKAIOLIEH CPEeJIbI;

e - OCO3HaHME TJI00ATBHOI'O XapaKTepa AKOJOTHMUECKUX MPOOIeM U MyTeu ux

peleHns;
e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasl:
e - MOTPEOHOCTH BO B3aUMOJIEUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U

MPOCKTOB (PU3MYECKONM HAMPaBIECHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSAM
APYTHuX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HuCIe POPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1acTh
1076370478

e - IUIAHUPOBAHHUE CBOETO pAa3BUTUS B MNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBHISBISTH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (U3HUECKUX 3HAHUMH;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENY,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OocBOeHHS mMporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT copMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHbIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:
e BBUIBJLITh U XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHUS B pacCMaTpUBaEeMbIX (haKTax,
TaHHBIX U HAOMIOJACHUIX, OTHOCSIIUXCS K (PU3UUECKUM SIBICHUSM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX
(bU3UYECKUX BEIUYNH;

CaMOCTOSAITEJIbHO BBIOMpPATh CcHoco0 peuieHust y4yeOHOM (Qu3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/IbLCKNE JEHCTBHUS:

UCIIOJI30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUN HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY ILIaHY OIIBIT, HECJIOXKHBIN
bu3nueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SIBJICHUS;

OIICHWBAaTh HAa MPUMEHUMOCTb U  JOCTOBEPHOCTh HHGPOPMAIIUIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICAOBAHMS;

IPOTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOLIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI M 3aIPOCHl TIPH ITOUCKE U
orbope HMH(pOpMAIIMU WM JAHHBIX C Y4ETOM NPEIOKEHHOW YyueOHOM
buzudeckoi 3a1aun;

aHAM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOSAITETILHO ~ BBIOMpAaTh ONTUMAJIbHYIO (OpPMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XoJe oOCyXJeHus ydueOHOro Marepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOU TEMBbI
BBICKA3bIBaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IOAJCPKAHUE
0J1aro’kenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JIPYTUX YYaCTHHUKOB
nuasnora, 0OHapYyKUBaTh PA3IUUYUE U CXOJCTBO MO3UIINIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
myOJUYHO MPECTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

MOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYAJTbHON pabOThl MpU pPEHIeHUHd KOHKPETHOM (U3HUECKOM
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh pOJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KaYECTBEHHOTO pe3yjibTaTa 1o
CBOEMY HAIpAaBJICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEeOYIOIIHNX
JUTsE petieHust GU3NYEeCKUX 3HaAHMI;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAaX NPHUHATHS  pelIeHUN
(MHIUMBUyaIbHOE, TPUHATHE pEIICHHUs B TPyIMIe, MPUHATHE PpelIeHUuN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WU
IUTAHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMHUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJ1aH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaToOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3MUecKoro HMCCIENOBAaHWUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTHb Ce0sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHnd GU3NYeCKUX 3a7ad Uiu
B YTBEPKJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIbTATBI

K xoHIy 00yueHust B 7 Kiaacce peIMETHbIE PE3YJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMEe U XUMUYECKHE  SIBJICHMS,
HaOII0JIEHUEe, SKCIEPUMEHT, MOJeib, TUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PABHOACHCTBYIOIIAS
cuna, gaebopmanus  (ynopyras, IIacTU4ecKasi),  HEBECOMOCTD,
COOOIIAIOINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMU TeJaMH, >KUIAKOCTIMH U
razamu, arMoc(epHoe JaBJeHHE, IUUIaBaHUE TEJ, IPEBPAICHUS
MEXaHUYECKOW DHEPTrHH) IO OINUCAHUIO UX XapaKTEepPHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHI JIBXKEHUSI C PA3IMYHBIMU CKOPOCTSIMH B JKMBOM U HEXKUBOU
OpUpPOJE, NEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHUE
aTMOC(EPHOTO J1aBJICHUS HA KMBOW OpPraHuW3M, IJIaBaHUE pbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NYECKUX SBIICHU;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBJICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJa TSXKECTH, BEC
Tela, cuila TPeHWs, HaaBieHue (TBEPIOro Tena, S>KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIMEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYECKasi M TMOTEHUUAJIbHAS SHEPrus), MpU ONHCAHUU MPaBUIIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCHOJIB3YEMBIX  BEJIIMYMH, HUX
0003HaueHUsI W CAWHUIBI (U3MYECKUX BEITUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMU BEJIMYWHAMH,
CTpOUTH TpahWiKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
UCIIOJb3Ys MpaBuiia CJIOXKEHUsI CHIl (BHOJIb OJHOW IpsiMoi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBeCHUsl pblyara (0J0Ka),



«30JI0TO€ MPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSICHATH (PU3UYECKUE SIBJIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyalluid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEeHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JEWCTBUS, MCHOJB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolue (DU3NUECKUE BETUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3alHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (DU3NUECKUE
BEJTUYUHBI B (GOPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeanoyiokeHue  (TUMoTe3y),  pas3auyaTh U HHTEPIPETHPOBATH
MOJIYYEHHBIH pe3yJIbTaT, HAaXOJWTh OIIMOKH B XOJI€ ONBITa, JejaTh
BBIBOJBI 110 €r0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
buznueckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOT0 000pYyI0BaHuUA,
3aMMChIBATh X0 ONbITA U (DOPMYITUPOBATH BHIBOIBI,

BBINIOJIHATh TMpPSMbIE HM3MEPEHHS PACCTOSHHS, BPEMEHHM, MacChbl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJIb30BAHMEM aHAJIOTOBBIX W
IM(POBBIX TPUOOPOB, 3alMCHIBATH ITOKAa3aHUS TPUOOPOB C yUETOM
3aJJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTH UCCIIETOBAHIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JABIKYILETOCA TeJIa OT BPEMEHU JBWXKEHUS TeEJd, CHJIbI
TPEHHMsI CKOJIKEHHUS OT Beca TeJa, KauecTBa 00paboTKU MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COPUKOCHOBEHHUS TEJI, CUJIIBI
YOPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BBITAIKUBAIOWIEH CHUIIBI OT 00bEMaA
MOrPYKEHHOM YaCTH TeJla U OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€JIa, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUS TEJ, YCIOBUH pPaBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBATh B
MJIAHUPOBAHUM  Y4YEOHOTO WCCIICIOBAHUS, COOMpaTh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl TMOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIUYUH B BUJIE



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTL KOCBEHHBIE H3MEpEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIAa TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAIONIAs  CHWJIA, JICHCTBYIOMmAs  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(DHIIMEHT TOJIE3HOr0 JACHCTBUSA
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEHIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUH COOHMpaTh HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUjIa TEXHUKH O€30MaCHOCTH IIPH paboTe C JIa00paTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMNCTB:
BECBhI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYAbl, OapoMmerp,
phIyar, MOJABMYKHBIM W HETTOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TNPHUHIMIBI  JCHCTBUS HM3YYCHHBIX MPUOOPOB M
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX OMNHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, yCTPOMCTBO BOJONPOBOJAA, THAPABINYSCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaX (U3MYECKUX SBJICHUH W HEOOXOIUMBbIC (pH3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO WCTOIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HM 11 obecriedeHus: 0€30MacHOCTH IPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMHU, COXPaHEHHUsS 3JIOPOBbS W COOJIOJCHHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATh OTOOp HWCTOYHWUKOB wuHpopmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM M TyTéM CPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHGOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJlaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CHOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJIWYHO NeNaTh KPaTKHE COOOIIEHUS O pe3yibTaTax MPOCKTOB
WM y4eOHBIX WCCICNOBAaHWN, MPU OSTOM TPaAMOTHO HCIIOIh30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALEH;

IpPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUN paclpeiessTh
00s3aHHOCTH B TpYMIE B COOTBETCTBHM C IOCTaBJICHHBIMU 3aJa4aMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3JlyXa, TeMmIepaTypa, BHYTPEHHSIE OJHEpPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOTHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pACIIMpPEHHE M CXKaTHhe, Terviornepenaya,
TEIJIOBOE PaBHOBECHE, CMAuMBaHUE, KAMWJUISIPHBIC SBJICHHS, HUCIIApEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTALTM3aIus (OTBEp/ACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NnpOBOJHOCT, KOHBEKIIUS, U3ITy4YECHUE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHUE, B3aUMOJCHCTBUE MArHUTOB, JIEHCTBUE
MAarHUTHOT'O TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUH B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHBIE SBJIEHUA B MPHUPOJE,
KpUCTaUlbl B Tmpupone, uzinydeHue ComnHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
ABJICHUS B aTMoc(epe, dMEKTPUYECTBO KUBBIX OPTaHU3MOB, MArHUTHOE
nosie 3emuid, Jpeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS SKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTh MPAKTHUECKYIO 33/1auy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUI;

OTHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBJICHUS, UCTIONB3YS
du3nueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIMYECTBO
TEIJIOThI, yJelIbHas TEIJIOEMKOCTh BEIECTBAa, YHAEJbHAs TEIUIOTa
IJIABJICHUS, YJeJIbHAs TeIUIoTa MapooOpa3oBaHuUsl, yHeJbHAs TEIioTa
CropaHusi TOIUIMBA, KOA()PUUMEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora U  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), MpH ONHCAHUU MPaBUIBHO  TPAaKTOBATh
(u3MYECKUIl CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS W E€AUHUIIbI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(u3MUECKYyl0 BEIMYUHY C JPYTMMU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Tes, (U3UUECKUE SIBICHHUS U TMPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, NMPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHMsS DHEPrUM, IMpPU HITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TEJl, B TOM YUCIE U B
KOHTEKCTE CUTyalUid MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHOCIEICTBEHHBIC CBS3U, CTPOUTH O0BsICHEHUE U3 1—2 JOrH4YecKux
IaroB ¢ Omnopod Ha 1-2 HW3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBICHHIA,
($u3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJB3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMINME (DU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBUS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMMBIE g €€ pelIeHHs, MPOBOJAWTh pacyéThl U CPABHUBATH
MOJIY4€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IOpsAIKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (DU3MUECKUX SIBICHUH WIH
¢u3nyeckux CBONCTB Tel (KaluUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00béma, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTBIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrjaomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPHl KUAKOCTH U
IO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWUMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEd NOCTOSHHBIX MAarHUTOB, JEUCTBUS
MarHATHOI'O TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,



CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (opMyIHpOBaTh
MpOBEpsIEMbIE MPEATION0KEHHsI, COOUpPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyA0BaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIIOJIHATE ~ MPSAAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTU BO3/yXa, CHWJIbl TOKA, HAIPSIKEHUS C HCIOJIb30BAHUEM
aHAJOTOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUYUHBI OT
Ipyrod ¢ UCHOJb30BaHHEM MpPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBIIEHUSI MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U YJIEIIBHOIO CONTPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIETO 4YE€pe3 NPOBOJHMK, OT HANpSHKEHHWS Ha IMPOBOJHUKE,
VCCIIEIOBAHME  IIOCJIEIOBATEIBHOIO M NApaJUIEIIbHOIO  COCIMHEHUMU
POBOJAHUKOB): ITUIAHUPOBATH HCCJIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIeNys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JienaTh BBIBOJBI 110 PE3yIbTaTaM MCCIIEI0BaHUS;

NPOBOAUTH KOCBEHHbIE H3MEpeHUs (U3UUYECKUX BeIMYUH (ylelbHas
TEIUNIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys NPEIIOKECHHOM WHCTPYKLUU, U
BBIYHCJIATh 3HAYEHUE BEJINYUHBI;

co0JII0/1aTh MIpaBWJIa TEXHUKU O€30MacCHOCTH pU paboTe ¢ 1abopaTOpHBIM
000pyTI0BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS  U3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAaHUS (B TOM YHCIE:
CUCTEMA OTOIUIEHHs JOMOB, TMTPOMETp, NapoBasi TypOHMHA, aMIIEpMETp,
BOJIBTMETP, CUETUUK DJIEKTPUYECKOM DJHEPIHUM, 3JIECKTPOOCBETUTEIIBHBIE
npubOpHkl, HAarpeBaTeNbHbBIE JIEKTPOIIPUOOPH! (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TIOCTOSTHHOI'O TOKA),
UCTOJb3Ysl 3HAHUS O CBOMCTBaX (U3WYECKUX SBJICHUM M HEOOXOIAMMBIE
¢usnyeckue 3aKkOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npuOopbl TO CXeMaM M CXEMaTHYHBIM pHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUrATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI 3JIEKTPUUYECKHUX
LENIEeN C MMOCIEN0BATEIbHBIM U NApaJUICIbHBIM COCAUHEHNEM DJIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMS JIEMEHTOB IEKTPUUECKHUX LEEH;



OpPUBOAUTH  TMpUMEphl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HUCIOJIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU 17151 obecriedeHnss 0€30MacHOCTH MPH OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOIOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK HHPOpMauu (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE WMEIOIIUXCA 3HAHUM U IYTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLICNATH HMH(OpMANHio, KoTopas
SBIISIETCS] IPOTHBOPEYHMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 3aJlaHUi HAYYHO-TIOMYJSPHYIO
auTepatypy  (pu3mMUeckoro - coaepiKaHWs, CIPABOYHBIE MaTepHaIbI,
pecypchl cetn VIHTEepHET, BlajeTh MpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIHN U3 OJJHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC INMHUCHMEHHBIE M KpaTKWE YCTHBIC COOOIIEHMUS,
0000mmass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJEp)KaHUsi, B TOM 4YHCIE MyOJUYHO TIPEJCTABIATh PE3yIbTaThl
NPOEKTHOW WIJIM WCCIIEIOBATEIBCKON NEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJIh30BaTh HM3yYCHHBIM MMOHATHHHBIA amnmapaT Kypca (U3HKH,
COIMPOBOXK/IaTh BBHICTYIIEHHUE MPE3CHTAIIUEH;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOLIECCOB paCTpeNeNsITh O0S3aHHOCTM B TPYNIE B COOTBETCTBUHU C
MIOCTABIIEHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJleKBaTHO OLEHWBATh COOCTBEHHBIN BKJAJ B
JeSITEBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3perniaTh KOHGIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce nmpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTcu€ra, MaTepuanbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, nedopmarus
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, HEHTP THKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTU TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJIHEI,
IIKaaa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITYCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, sIACpPHAs SHEPTETHUKA;

paznuyath sBJI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJUHEIHOE JBUXKEHHUE, CBOOOJIHOE
MaJIeHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJMHEHHOE pachpOCTpaHEHUE, OTPAKECHHE M TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lio’KeHUEe OEIoro cBeTa B
CIeKTp ® CIOXEHHE CIEKTPalIbHBIX I[BETOB, JMAWCIEPCHS  CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JIHMHEHUYATOrO CIEKTpa
M3JTyUYCHHS) TI0 OTMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE WM3YyYEHHBIX (PU3WMYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TulaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBUKEHUE JKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSCEHNE, CEWCMUYECKHE BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3ITyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIyYH, PAAMOAKTUBHOEC H3IIYYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH TMPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBIICHUM;

OMKCHIBATh U3yYEHHBIE CBOMCTBA Ted M (U3MUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BENUYHHBI (CpEHSIE W MTHOBEHHass CKOPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIIYJIbC Tejla, HUMIYIbC CHIIBI,
MexXaHu4deckasi padoTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ TTOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CKATOU
NPYXUHBI, KWHETUYECKAss OHHEPrus, TIOJNHAS MEXaHUYEeCKas JHEPTuf,
NEPHUOJ] ¥ YacToTa KoJieOaHWH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEJIOMIICHUS CPEIbl), P ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUA CMBICT HCIONIB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHUIBI (U3MUYECKUX BEITUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIIMUMHY C JPYTUMHU BEJIUYMHAMM,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH,
XapaKTepru30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHHUS W TIPOIECCHI,
MCIIONIb3Ysl 3aKOH COXPAHEHHs] SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS,
MPUHIMI  CYMEPIO3UIMA CHJI, MPUHIUI OTHOCUTEIbHOCTH [ amwmes,
3ak0oHBl HBIOTOHA, 3aKOH COXpaHEHUS HWMITYJIbCA, 3aKOHBI OTPAKCHUS H
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOTO YHCEN



IPU SIIEPHBIX PEAKUUAX, MPU ITOM JaBATh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATH (PU3NYECKHE NPOLECChl U CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHH,
(U3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemy U3 2-3
YpPaBHEHHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCJIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOYHBIE JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUICHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAueHUs (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh NpH OMOIIU
(¢u3MUEeCKNX METO/OB, HCIIOJb3Yysl ONHUCAHHWE HCCIEIOBaHUS, BBIIEISATH
IpoBepsieMOe  TPENIONIOKEHUE, OLEHUBATh MPABUIBHOCTh TMOPSAKA
NPOBEJICHNS  MCCIIEIOBAaHUsS, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUM U ONIBITOB;

IPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nueckux CBOWCTB Tell (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUS] PHEPTuH, 3aBUCHUMOCTb IepuUoAa KoJIeOaHUW MPY>KUHHOTO
MagTHUKa OT MAaccChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MAJIbIX KOJICOAHMM, PSIMOJIIMHEWHOE PAaCIpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUEHUE CBOWMCTB M300pakKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs TMpeaMeTa B COoOHparomien
JWH3e, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOATENTFHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0Opy/OBaHMUs, ONHCHIBAaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIupPOBaTH BBIBOIBL;

HOPOBOJIUTH NMPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMMH, OIpenessis
cpeqHee 3HAaYeHHE U3MepseMoil BenuuyuHbl ((POKYCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp CrHOCO0a HW3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYUH C
UCIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTH IYTH OT BPEMEHH
IIPM PaBHOYCKOPEHHOM JIBHJKEHHHM O€3 HadaJibHOW CKOPOCTH, Mepuoaa
KOJIEOaHU MaTeMaTHYeCKOro MasTHHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoMIIEHHs OT yIja



MajieHus): TIUIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEILHO COOMpAThH
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
dbu3MYecKUX BEIMYUH B BUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHus;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TMPU PaBHOYCKOPCHHOM JIBMDKCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPHUIHEHT
TPEHHSI CKOJIBKCHHSI, MEXaHWueckas padoTa W MOIIHOCTh, 4YacTOTa H
neproy; KoyieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAMOIICH JIMH3BI, PAJUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIys MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH TIOJYYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIro1aTh TIpaBUia TEXHUKN 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, M3MEPHUTEIBHBIX NPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB
OpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBl IS
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU 111 oOecriedeHus: 0€30MacHOCTU MpU 00palleHuu ¢ npudopamu u
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM JKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK HHpOpManuu (GU3HUECKOTO COJACpKAHHUS B
HNuTepHete, caMoCTOSATENBHO (HOPMYITUPYS MMOMCKOBBIN 3aIIPOC, HAXOAUTh



MyTH OINpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIIMXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCITI0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE MaTepHalIbl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpPMAIIMK U3 HECKOJIBKUX HCTOYHMKOB (PUIMYECKOTO COJIEpKaHUs,
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCIOJIb30BaThb  U3YUYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE Tpe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa
b K
1.1 ®dusurka - Hayka 0 IpUpoJe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnyeckre BeJTMINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOT TTO3HAHUS 2 1 bubmmorexa [OK
' e A https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
2.1 CrpoeHue BelecTBa 1 Eubmorexa HOK
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHII ’ 1 bubnuoreka [JOK
) BElllECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 ubsmorexa L
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 Mexanndueckoe ABMKCHHE 3 bubmnorexa [IOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IIOTHOCTh 4 1 bubmmoreka [JOK




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

bubmuoreka [JOK

3.3 Cwuna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPIAbIMU 3 bubnuoreka [JOK
' TEJIaMH, )KUJAKOCTSIMHU 1 Tra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBIIeHME KUIKOCTH 5 bubmmorexa LOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
5.1 PabGoTa 1 MomHOCTH 3 1 Eubmorexa HOK
https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
bub6 K
5.3 MexaHunueckas 3Heprust 4 1 uoamorexa O
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIeCTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpoLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHU S
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIE TElla 7 1 bubnuoreka [IOK
’ U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 IToCcTOSIHHBIN IEKTPUUECKUN TOK 20 2 7 bubmorexa OK
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
IJICKTPOMATHUTHAS MHIYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Pasznen 1. Mexanuveckue siBJIEHUSA
11 MexaHn4ecKOe JIBMKEHNUE U CTIOCOOBI €T0 10 | bubmmoreka [IOK
' OMKCaHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 BsaunMmopnelicTeue Ten 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOoHBI COXPAHEHUS 10 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanudeckue K0J1e0aHUSA U BOJTHBI
bub OK
2.1 Mexannyeckue KoJieOaHus 7 3 nomoreka I
https://m.edsoo.ru/7f41a4a6
bub OK
2.2 MexaHn4eckre BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DileKTpOMarHuTHOE MOJie M 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacIIPOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBBIE SIBJICHUS
bubmmoreka [{OK
5.1 41 4 1
CIyCKaHUE U TMOTJIOIICHUE CBETa aTOMOM hitps//m.edsoo.ru/74 1 ada6
b
5.2 Crtpoenune aToOMHOTO sipa 6 1 nommorexa [IOK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBTopuTe1bH0-00001IAK0 1M MOYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®u3nka — Hayka o npupoje. SABneHus
pupoibl. DU3NYECKUE SIBICHUS

MexaHquCKHe, TCIIJIOBBIC, DJICKTPUUCCKUCE,
MardivuTHBIC, CBETOBEIC, 3BYKOBBIC SABJICHUSA

dusnyueckre BEINIHUHEI B UX HN3MCEPCHUC

Ypok-uccnenoanue "N3mepenne
TEMIEPATYPhl MPU TOMOIIN KHUAKOCTHOTO
TEpPMOMETpPA U JaTYUKA TeMIepaTypsl"”

Kak ¢usuka u mpyrue ecTeCTBEHHbIE HAYKH
M3y4daroT npupoay. EcrecTBeHHOHAYyUYHBIN
MeToJ1 mo3HaHus. Onucanue PU3nIecKux
SIBJIEHUH C TIOMOIILIO MOJZEIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenoBanue "[IpoBepka runoTesbl:
JAbHOCTH MOJETA MIapUKa, MYIIEHHOTO
TOPU30HTAIIBHO, TeM 00JIbIlIe, 4YeM 0OJIbIle
BBICOTA ITycKa"

Crpoenue BemiectBa. OMbITHI,
JIOKa3bIBAIOLIUE TUCKPETHOE CTPOCHHE
BEIllECTBA

bubnuoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC qacTull BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OnbITHI MO

9 HAOJIOJICHUIO TETUIOBOTO PACIITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEILIECTBA
B3anmocBs3b MEXy CBOMCTBAMU BEILIECTB B
1 Pa3HBIX arperaTHbIX COCTOSIHUSX U UX bubnnorexa [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0OEHHOCTH arperaTHhIX COCTOSTHUN BO/IBI
12 Mexannueckoe aBrxeHne. PaBHoMmepHoe u bubnuoreka [JOK
HEPaBHOMEPHOE ABIDKEHUE https://m.edsoo.ru/ff0a05¢c6
13 Cxopocts. EquHunibpl ckopoctu bubmorexa LOK
https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABUKEHUS Bubnmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH uHepiuu. Bzanmoaeiictue
15 TE€J KaK MPUYMHA U3MEHEHUSI CKOPOCTH Bubmmorexa [IOK
https://m.edsoo.ru/ff0a0c10
JBUKEHHUS TEIl
16 IInoTHoCTh BemecTBa. Pacuetr maccel u bubmuoreka [JOK
o0bema Tena 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
7 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTU TBEPJOTO TEJIa»
13 Pemenne 3aga4 o teme "I1moTHOCTH bubnuorexka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepUCTHUKa B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JIaGopatopHas pabota «/3yuenue
20 3aBHCHUMOCTH pacTsKeHus (aedopmariim)

NPYXUHBI OT HpHHO)KeHHOﬁ CHIIBI»




21

SIBnenne TaroreHus. Cuia TSHKECTH

CBs13b MEXly CUJION TSXKECTH U MAccol Tela.

" bubnuorexa [JOK

22 Bec Tena'; Pemenue 3anay no reme "Cuna hitps-//m.edsoo.ru/f0al778
TSOKECTU

2 Cuiia TsHKeCTH Ha JAPYrux IlaHeTax. bubnuorexa [JOK
®u3n4eCcKUe XapaKTePUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [{OK

24 Hsmepettite ciul. JutamomeTp https://m.edsoo.ru/ff0al8cc

bubmmoreka [{OK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778

26 CroxxeHue AByX CHJI, HAMPABJIEHHBIX MO bubmuotexa [JOK
OJIHOM ITpsIMOM. PaBHOZEMCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

7 Pemrenue 3agad mo reme
"PaBHoaelicTBYyIOIIAsA crt"

)3 TpeHue CKOJIbKEHUS U TPEHUE TTOKOS. bubnuoreka [IOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3y4yeHue

29 3aBUCUMOCTHU CHUJIbI TPEHUS CKOJIBXEHUSI OT bubmuoreka [JOK
CUJIBI JIaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAOLIUXCS TOBEPXHOCTEN»

30 Pewienue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOLIEH CUIIbI
Pewenue 3agau o remam: «Bec tenay,

31 «['pacduueckoe nzobpakenue cum», «CUITbD», Bubmmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«PaBHOEICTBYIOIIAS CUID»
KouTtponsHas paborta o Temam:
32 «MexaHnnueckoe JBUKEeHHE», «Macca,

IIIIOTHOCTB), «Bec TCIa», ((Fpa(bI/I‘IeCKOC




n300paxeHue cuimy, «Cuibn

Hasnenue. CriocoObl yMEHbIICHUS U

bubmuoreka [JOK

33 YBEIIMYECHUS JaBIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a bubnuorexa [JOK
0T 00bEMa, TeMIIEPaTypHI https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBneHus TBEPABIMHU TEIAMH, bubnnorexa [JOK
SKUIKOCTSIMH M ra3amMu. 3axoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH UM Ta3€, BBI3BAHHOE bubnuoreka [JOK
JIEACTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau nmo teme «Jlapnenue B bu6moreka [IOK
JKHIKOCTH U rase. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
38 Coobmmaronmecs: Cocyapl bubamorexa LOK
https://m.edsoo.ru/ff0a2970
39 I'mppaBnnueckunii npece Bubnmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [lopuiHeBoit )KUAKOCTHBIN
Hacoc
AtMmocdepa 3emun. [IpuanHsn
A1 CYIIIECTBOBAHUS BO3IYIIHONW 000JOYKH bubnuoreka [JOK
3emutn. 3aBUCUMOCTh aTMOC(HEpHOTO https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI Ha/l YyPOBHEM MOps
bubnunoreka [JOK
42 Bec Bo3nyxa. ATMocdepHoe naBieHue hitps://m.c dsocl)_.[rCi/ £f0a2b5a
43 N3mepenue atmocheproro nasnenus. Onsit bubnnoreka [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnunoreka [JOK
BBICOTHI HaJl YyPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouna. AtmocdepHoe naBieHue bubnunoreka [JOK




Ha pa3IMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3aaau o teme "ATmocdepHoe

46 "
JaBJIEHUE
A7 JlelicTBUE )KUJIKOCTHU U Ta3a HA MOTPYKEHHOE bubnuorexa [JOK
B HUX TeJI0. ApXUMeI0Ba cuia https://m.edsoo.ru/ff0a3276
Jlabopartopnas padora «OnpeaeieHmue
48 BLITaJI;KHBEIOmepﬁ CHUJIBI ef?CTB el Ha bubnmorera [TOK
» A yrott https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B )KUIKOCTHY
JlabopaTopHas paboTa 1o Teme
49 «HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6moreka [IOK
BOJIE OT 00BbEMA TIOTPY)KEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TEJIa»
bubmuoreka IJOK
50 I1naBanue Ten a
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas padora "KoHcTpynpoBanue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U
omnpeaeneHue e€ rpy3onoabEMHOCTH "
Pemenne 3amgau no temaM: «IIlnaBanne
bu6mmoreka [IOK
52 cyaoB. BozayxomnnaBanuey, «JlaBienue
. https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, )KUAKOCTEH U ra30B»
bubnunoreka IIOK
53 Mexanudeckast pabora H
https://m.edsoo.ru/ff0a3{f82
bubnunoreka IIOK
54 MoinHocTs. EauHumner MOIITHOCTH 1
https://m.edsoo.ru/ff0a3{f82
55 VYpok-uccnenoranue "Pacuér MomHoCTH,
pa3BUBaEMOM MpHU MO IbEME 1O JiecTHULE"
56 [Ipocteie Mexanu3Mmsl. Poruar. PaBHOBecue

CHJI Ha pbI4yare




KonTtponsHas padota no Teme «/laBienue

57 TBEPABIX TEJ, KUJAKOCTEH U ra3oBy» /
Bcepoccuiickas mpoepouHas padboTa
PesepBubIit ypok. PaboTta ¢ Tekctamu no
53 TeMe «/laBieHue TBEPABIX TEJl, )KUAKOCTEN U bubnuorexa [JOK
ra3oB» / Bcepoccuiickast mpoBepodHast https://m.edsoo.ru/ffOadffe
pabota
Poruaru B Texuuke, ObITY U IPUPO/IE.
59 JlabopaTtopHnas pabota «lccinenoanue 0.5 bubmorexa HOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUH PaBHOBECHS phlUara
60 Pemenne 3agau 1mo teme «Y cIoBuUs bu6moreka [IOK
paBHOBECHS peIYara» https://m.edsoo.ru/ff0a48a6
Koaddumuent mosesnoro aercTpus
61 MexaHusma. Jlaboparopnas padoTa 0.5
«M3mepenue KII/ HaKIOHHOM MIOCKOCTH»
& Pemenue 3agau o reme "Pabora, bubmuorexa [IOK
moitHocTh, KIT" https://m.edsoo.ru/ff0ad4c48
63 Mexannueckas sHeprusi. Kunernueckas u bubnuoreka [JOK
MOTEHIUANbHAs JHEPTUs https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUH bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAIBbHOE ONPECIICHHE
65 U3MEHEHUS KHHETUYECKOH U NOTECHIIMAIbHOM 1
SHEPTrUM MPHU CKATBIBAHUM TEJIA IO
HaKJIOHHOM 1uiockocTh"
66 KonTtponsHas pabota no Teme «Paborta u

MOILIHOCTb. DHEPIUs»




67 PesepBHblii ypok. PaboTta ¢ Tekctamu 1o 1 bubnuorexa [JOK
TeMe "MexaHnnueckoe JBIKeHHe" https://m.edsoo.ru/ff0adee6
PesepubIit ypok. PaboTta ¢ Tekctamu no
68 1
teme "PaboTa. MomHuocTs. JHeprus”
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
nugposbie
Nen/m | Tema ypoka Konrpoiabubie | IlpakTHyeckue
Bcero o0pa3oBarte/ibHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
. bubnuorexa [JOK
1 KWHETUYECKOU TEOPUU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPIOTO, KUIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BelllecTBa Ha |
OCHOBE MOJIOKEHHUI MOJIEKYJIIPHO-
KUHETUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdubie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaWJUISPHOCTb. | bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe paciiMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TEeMIIepaTyphl CO |
CKOPOCTBIO TEIJIOBOTO JIBM>KEHUS YaCTHUIL
9 Buytpennss sHeprus. CriocoObl H3MEHEHHs | bubnuoreka [IOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bubnmoreka [JOK
10 Bune! Tennonepenaun 1 4

https://m.edsoo.ru/ff0a6412




VYpoxk-konpepenuus "[Ipakruyeckoe

bubnuoreka [IOK

11 HCMOJIb30BAHKUE TEIJIOBBIX CBOMCTB BEUIECTB
" https://m.edsoo.ru/ff0a65c0
1 MaTEpUaJIoB B LIEJSAX SHEProcOepexeHUs
2 KonnuecTBo TemnoTsl. Y aenbHas bu6mmoreka [{OK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHEHME TEIIOBOTO OaaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
bu6mmoreka [{OK
14 SIBIIEHUS TEIUI000OMEHa MpY CMEIIMBAHUN
. . " https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U TOpsTueH BOIBI
Pacuer xommdecTBa TEILIOTHI,
15 HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJISSIEMOTO UM TIPH OXJIAXKICHUT
16 JlaGopaTtopHnas padota "Onpenenenue bubnuoreka [IOK
YIAEIbHOW TETUIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y aenbHas TemioTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[1naBneHue u oTBEpACBaHHE
bu6mmoreka [JOK
18 KPUCTAJUIMYECKUX TeJ. Y IeJbHas TEeIIOoTa
https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
19 JlaboparopHas padota "Onpenenenue bubnuoreka [JOK
yEIbHOW TEIJIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
)1 napooOpa3oBaHUs U KOHJICHCALIUH. bubnuoreka [IOK

3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EpHOTO JaBJICHUS

https://m.edsoo.ru/ff0a786¢




22

Brnaxxnocts Bo3ayxa. JlabopaTopnas padora
"Onpenenenre OTHOCUTEILHOM BIAXKHOCTH
BO3IyXa"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1au Ha onpeesieHne BIa)KHOCTH
BO3JlyXa

24

[TpuHIMIB pabOTHI TEIJIOBBIX JBUTATEICH.
[TapoBas TypOuHa. JIBuratenb BHyTPEHHETO
CrOpaHus

25

KII/ TermoBoro npurarens. TernaoBeie
JIBUTATENIH U 3alIATA OKPYKAIOIIEH Cpebl

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHUsI U MPEeBPALLEHHs SHEPTUN
B TEIUIOBBIX IpOIECCaxX

27

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe
"TemnoBeie sBneHusd. 3Menenne
arperaTHbIX COCTOSIHHI BelecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbras padota o teme "TeruioBbie
sBIieHUs. VI3MeHeHne arperaTHbIxX
COCTOSIHMHU BeriecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tei. [[Ba pona
ANEKTPUIECKUX 3aPSII0B

30

VYpok-uccienoBanue "DieKTpusaius Tei
WHJYKIUEN U IIPU CONPUKOCHOBEHHUH"

31

B3aumonelicTBue 3apspKEHHBIX Tell. 3aKOH
Kynona

bubnuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

aﬂeKTpI/ILIeCKOG II0JIC. HaprI)KCHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH
CYIICPIIO3UIHUH DJICKTPUICCKUX mojeu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn QJICKTPUYICCKHUX 3apsAa0B.




DneMeHTapHbIi 3apsa. CTpoeHue atoma

[IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH

bubnuoreka [IOK

34 COXpPaHEHUs IEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TpUMEHEHUE CBOMCTB bubnuotexa [JOK
DJIEKTPUUYECKUX 3apAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €T0
36 C}HIIGCE‘BOB&HI/I?L HCTZ‘IHI/IKI/I Bubmrotexka LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIeNCTBHS SIIEKTPUYECKOTO TOKA Bubmrotexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 ANEKTPUYECKOTO ITOJISI HA IPOBOIHUKHU U 1
JUDIIEKTPUKHA"
39 DJIEKTPUYECKHUI TOK B MeTasuIax, bubnuoreka [IOK
JKHMAKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKas 1ENb U €€ COCTaBHbIC YaCTH
A1 Cuna Toka. JlabopaTopHas padora 0.5 bubnuoreka [JOK
"M3mepenue u peryaupoBaHue CUiibl Toka" https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HaNpsKeHue. BoiabT™MeTp.
42 JlabGopaTtopHnas padota "U3mepeHue u 0.5 bubmorexa HOK
" https://m.edsoo.ru/ff0a%14
peryaupoBaHue HapsHKEHUS
43 ConpoTHBieHHE IPOBOAHUKA. Y I€ITBHOE bubnuoreka [JOK
CONPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
m ANEKTPUYECKOTO COMIPOTUBIIEHUS 1 bubnuoreka [JOK
MIPOBOJHUKA OT €ro JJIWHEI, IIOIa n https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CeUEHUs U MaTepuana"
45 3aBHCHMOCTB CHJIBI TOKA OT HAIIPSKEHUS. bubnuorexa [IOK




3axon Oma Juid yyacTka Lenu

https://m.edsoo.ru/ff0aa44a

JIaboparopHas padota "MccrnenoBanue
3aBUCHMOCTH CHJIBI TOKA, HJIYILETO Yepe3

bu6mmoreka [{OK

46 PE3UCTOP, OT COIIPOTUBJIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApAIIICIBHOE
COETMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
43 CJI0KEHUS HANPSHKEHUN MPH bubnuorexa [JOK
MOCJIENOBATEIBHOM COEIMHEHNU JBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon"
JlabopaTtopHnast pabdota "IIpoBepka mpaBuia BuGmrorexa LOK
49 JUISL CWJTBI TOKA IIPH MTApaLIeIbHOM
" https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bubnuoreka [IOK
JUTSL PA3IMYHOTO COEUHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuoreka [IOK
3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
5 JlaGopaTtopHnas pabdorta "Onpenenenue bubnuoreka [JOK
paboTHl U MOIIIHOCTH AJICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUYecKue ey U MOTpeOuTenu
53 ANIEKTpUYECKOii SHepruu B ObITY. KopoTkoe bubmmorexa [OK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTostHHBIE MAarHUTHI, UX B3aUMOJACHCTBHUE
55 VYpok-uccnenosanue "M3yuenue nonaen bubnmoreka [JOK
MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHO€e nosie. MarHuTHOE 1oJie 3eMJid U bubmuoreka [JOK

€ro 3HAYCHUC JId )KM3HU Ha 3emite

https://m.edsoo.ru/ff0acOba




57

[ToaroToBKa K KOHTPOJLHOU PabOTE MO TEME
"DnexTpuueckue 3apsaabl. 3apsKEHHbIE Tella
" uXx B3aumoacuctaus. I1ocTOSHHBIN
ANEKTPUIECKUHN TOK"

bubnuoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTtposnsHas paboTa o teme
"DnekTpuueckue 3apsabl. 3apsDKCHHBIC Tea
" uXx B3aumoaencTsus. I1ocTOSHHBIN
anektpudeckuil Tok" / Beepoccuiickas
MpoBepoyHasi paboTa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0abea8

59

PesepBHblit ypok. Pabota ¢ TekcTamu 1o
teme "[locTosHHBIM anekTpuyeckuit Tok" /
Bcepoccuiickas mpoBepodHas paboTa

bu6moreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MarautHoe nose
IEKTPUUYECKOT0 TOKa MarHuTHoe nose
KaTyIIKH C TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[TpuMeHeHue AIIEeKTPOMArHUTOB B TEXHHKE.
JlaGopaTtopHnast padota "M3ydueHue aecTBUs
MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31€KTpoABUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U Ha
tpancnopre. JlabopaTopHas padora
"KoHcTpyupoBaHnue u u3ydeHue paboTsl
aieKTpoaBurarens"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel @apazest. 3aKOH 3JEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna

64

DnekTporeHepatop. CrocoOb! MOTydeHHUS
ANEKTPUYECKON SHEPTrUu. DIACKTPOCTAHIINU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX JHEPTHH




[TonroToBka K KOHTPOJIBHON paboTe MO TeMe

65 1
"DJIeKTpUUECKHE U MAarHUTHbBIC SIBJICHUS"
66 KonTtposnsHas paboTa o teme | bubmmoreka [IOK
"DneKTpuuecKue U MarHUTHBIE sIBJIeHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblii ypok. Pabora ¢ Texctamu no | bubnuorexa [JOK
teme "TeruoBble siBiIeHUs" https://m.edsoo.ru/ff0accSe
63 PesepBHblit ypok. Pabota ¢ TekcTamu 1o |
TeMe "MarauTHbie SBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jr:;n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[:;:eﬂlrlﬂ :)Igg)al;?:;:;eenbﬂme
padoTsbI padoThI pecypest

| MexaHndeckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCHUTEIILHOCTD | bubmmoreka [{OK
MEXAaHUYCCKOTO JIBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
JIBHUKCHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTIMHENHOE

4 nBrokeHne. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctr
JlaboparopHnas padota "Onpenenenue

7 YCKOPEHHUs Tena Ipu | | bubnunoreka [JOK
PaBHOYCKOPEHHOM IBUXEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"”

2 CBoOoHoe nagenue Tei. OmbIThI |
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuoreka [IOK

OKPYXHOCTH. HepI/IOI[ n yacToTa

https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneitHas u yriaosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepssiit 3ak0oH Hprotona. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOfelicTBYIOIIAs CHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3ana4 Ha npuMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuorexa [JOK
15 Cua ynpyrocti. 3akon ['yka https://m.edsogru/fanecaZ
16 Pemenue 3agay mo reme «Cuia
YOPYTOCTHY
17 JlabopaTtopHas pabora «OnpeneneHue bubnuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cina Tpeis https:/m. edsogru/fanﬂ38
19 Pemenne 3agay mo teme «Cuia bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teMe "3aKOHEI
21 Herorona. Cuna ynpyrocru. Cuna Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUs
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

VYpoxk-koHpepenuus "JIBmKeHne el

23 BOKpPYT IPaBUTAIMOHHOTO LIEHTpa
(Conneunas cucrtema). ['anaktuku"
Pemenne 3amag mo teme "Cuia
bubmmoreka [{OK
24 TSHKECTU U 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUSA
)5 [IepBast kocmMu4eckasi CKOPOCTb. bubnnorexa [JOK
HeBecomocTts u meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepranbHON TOUKH.
AOGCOoIOTHO TBEPIOE TEIIO.
26 PasHosecue TBEpIOTO TENA C bubmmorexa [OK
. . p https://m.edsoo.ru/ff0afe36
3aKpETUIEHHON OChIO BPAIIICHHUSL.
MowmeHnT cunsl. LlenTp Tsxectu
PaBHOBeCHEe MaTepuaIbHON TOYKH.
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAIlICHUS.
MowmeHnT cuisl. LlenTp Tsxectu
)3 Pemenne 3agau o reme "MoMeHT bubnuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJBHOM paboTe MO
" bubnunoreka [JOK
29 TeMme "MexaHndecKkoe JIBUKEHHUE.
. " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTponsHas pabota o Teme
| bu6mmoreka [JOK
30 MexaHn4uecKo€e IBHKEHUE.
. " https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue Ten
31 Nmnynsc Tena. Ummynse cuisl. 3aKkoH bubnuoreka [IOK




COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenue 3ama4q mo reme "3akou

bubmmorexa [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koudepenuus "PeaktuBHOEC
JBUKEHHE B IPUPOJIE U TEXHUKE"
34 Mexanuveckasi paboTa U MOIITHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTta cunibl TSDKECTH, CHITBI bubmmoreka [IOK
YIPYIrOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIIBHON TOBEPXHOCTU»
17 CBs13b HEPrUU U pabOTHI.
[TorenumanpHast S3HEPTUs
13 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoueOaHus. bubnunoreka [JOK
Brinyxxnennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IpyKUHHBII

MasATHUKH




44

VYpok-uccnenopanue «3aBUCUMOCTh
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacCEL Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIEOaHMIX

46

Jlaboparopuas pabota «Onpenernenue
4acTOTHI U IEpUOAA KoJIeOaHu
MPYKHUHHOTO MasSiTHHKA

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TepHOo/1a KoJIeOaHui
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHHYECKUX BOJIH. [IpoionbHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckre BOJHEI"

50

3Byk. PactipocTpaHenue u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "HabnrogeHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYyKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepenmus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

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

54

IloaroroBka k KOHTpOJ’IbHOﬁ pa60Te 13(0)

bu6mmoreka [JOK




Teme "3aKOHbI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposnsHas paboTa o teme

55 "3akoHbI coXpaHeHus1. MexaHudeckue
KoJieOaHus U BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepennus "Llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb3oBaHuE 31E€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJ11 COTOBOM CBSI3H"
VYpok-uccnenoanue "N3yueHne
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
TTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pewrenue 3agad Ha onpeneneHue
60 YaCTOTHI U JUIMHBI JIEKTPOMArHUTHOMN
BOJIHBI
DNeKTpOMarHuTHas IpupoJa CBETa.
. bu6mmoreka [JOK
61 CkopocTth cBeTa. BoHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBEeTa
Hctounuku ceta. [IpsamonnnHeitnoe
62 acIpOCTPAaHEHUE CBETA. 3aTMEHUS Bubmmorexa LIOK
pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpakKeHUs CBETa. 3epKaia.
bu6mmoreka [JOK
63 Pemenue 3a1ay Ha MpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUsS CBETA
64 [Ipenomiienue cBera. 3akoH bubnunoreka [JOK




MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30Banue MOIHOTO BHYTPEHHETO E;fi;f::;ifﬁ/fﬂ)b%&
OTPaKEHHUS B ONITUYECKUX CBETOBOJAX
JlaboparopHuas padota "HMccrnenoanme
66 3aBUCHUMOCTH yIJia MPETOMIICHUS
CBETOBOTO JIy4ya OT YIJIa MMaJIeHus Ha
rpasuue "Bo3yX-cTexsio""
VYpoxk-koupepennus "Hcnonp3oBanue
67 TIOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
68 JIuu3el. OnTHYecKas Cuja JIMH3BI bubmorexa OK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3o0paxeHuil B TMH3aX bubmorexa OK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas padota "Onpenenenue
70 (hOKYCHOTO PacCCTOSIHUS M ONITUYECKOU bubmorexa OK
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTUH3HI"
71 Ypok-koHpepenius "OnTuyeckue bubnuorexa [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanutsb 3peHue"
Pa3noxxenne 6enoro cBeTa B CIEKT.
74 OnbiTel HetoTOHA. CrioxkeHnne bubmuoreka [JOK

CIICKTpPAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ff0cOf4c




JlaboparopHas pabota "OnBITHI 11O
Pa30oKEeHUI0 OEJI0r0 CBEeTa B CIEKTP U

bubmmorexa [{OK
75 BOCTIPUSATHIO IIBETA IPEAMETOB MPHU UX
https://m.edsoo.ru/ff0cOe2a
HaOJIOIEHUH Yepe3 [BETOBEIC
¢bmbTpe"
VYpok-npaktukym "BosHoBbIE
76 CBOICTBa CBeTa: JUCHepcus,
uHTepdepeHus u nuppaxaus"
77 Omnbitel Pesepdopna u mianerapHast bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanne u MOTJIONEHHE CBETa
. bubmuorexa [JOK
79 aromoMm. KBanThbl. JIuHeituaTeie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 VYpoxk-npaktukym "HabGmonenune bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [IOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro sapa. Hykimonnas bubnuorexa [JOK
MOJEIb https://m.edsoo.ru/ffO0c18ac
23 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N30TOo1EI https://m.edsoo.ru/ff0clal4
34 Pemenne 3a1au o teme: bubnuoreka [JOK
"PagnoakTuBHBIE NpeBpalieHus" https://m.edsoo.ru/ffOc1b4a
85 Ilepuon nomypacnana
Ypoxk-koHdepenius "PaqnoakTuBHbIC
P Gep bubnuoreka [JOK
86 W3IIy4EeHHS B IPUPOJE, MEAUIIMHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126




SnepHblie peakuu. 3aKOHBI

bubmuoreka [JOK
87 COXpaHEHHs 3apsiI0BOI0 U MaCCOBOTO
https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b bubnuorexa [JOK
MAacChl ¥ DHEPruu https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amgau no reme "Anepueie
peakiun"

90 Peakuuu cunTte3a u neneHus saep. bubmmoreka [{OK
Wcrounuku sHeprun ConHua U 3BE311 https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

91 sHepreTuka. JlencTBus
PaIOaKTUBHBIX HU3TyIECHUN Ha KUBbIE
OpraHu3mbl"

[ToaroroBka K KOHTPOJBHOM paboTe MO

90 TeMe "DIEeKTPOMAarHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIE siBEHUA"

KounTponbHas pabora no teme
93 "DeKTpOMarHUTHOE TOJIE.
DIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBbI€ siBEHUA"
[ToBTOpEHME, 00OOIICHNE.
bubnuoreka [JOK
94 JlaGopatopHble pabOTHI IO KypCy
" . " https://m.edsoo.ru/ff0c245a
B3aunmoneiictBue ten
IToBTOpenue, o0oOmenHue. Pemenne
bu6mmoreka [JOK
95 pacyeTHBIX U KaYECTBEHHBIX 3aa4 110
" " https://m.edsoo.ru/ff0c2572
teMe ""TemnnoBble mpolecchl
96 [ToBTOpenue, 0606menue. Pemenue bubnunoreka [JOK




pacyeTHBIX M KaYECTBEHHBIX 3aa4 10
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK

97 pacyYeTHBIX M KaYECTBEHHBIX 3aa4 M0 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpenue, oboOIICHNE.
bubmmoreka [IOK
98 JlabopaTopHbie pabOThI 1O KypCy 1 1
" " https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
" bubnuorexa [JOK
99 TEKCTAMU I10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6menue. Paborta ¢
" bubnuoreka [JOK
100 tekcraMmu 1o TeMe "Konebauusa u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeToBBIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTaMu 110 TeMe "KBaHTOBas 1 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb ABJICHUSA 110 ONHMCAHWIO HMX XAapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOIUX JaAHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYeCKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IE€PEBOJAUTH MPAKTUYECKYIO 33aady B Y4eOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECCKUX SIBJICHUI

1.4

ONKCHIBaTh M3YYEHHbIE CBOWCTBA Tel W (PUIUYECKHE SIBICHUS,
UCHONb3ys (DUM3MYECKHE BEJIWYHMHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (PU3UYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HUX
0003HaYeHHS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTH (GOPMYIIbL,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHUMH
BEJIMYMHAMHU, CTPOUTH  TIpauUKHd  HM3YyYEHHBIX  3aBUCUMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIIGCKI/IG SIBJICHUSI W IIPOLICCCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHC

1.6

OOBSCHATh (PU3UYECKUE SIBJICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
4yhclie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3MUYECKUX SBICHUH, PU3HMUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

1.7

peuiarb paC‘-IéTHLIe 3aga4u B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3Yyd 3aKOHBI U




(hopmMyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIN3a
YCIOBUSL 3aJauyd  3alUCBIBATh KPAaTKOE YCJIOBHE, TOJCTAaBISTH
¢u3nveckrue BeTUUYUHBI B OPMYIBI M TPOBOAUTH PACUETHI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHUA 3a1a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOLIU
(i)mnqecxnx METOOAOB, B OIHCaHHUM HCCICIOBAHUA BbIACIIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHe  (TUIoTe3y),  paziuyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI pe3yiIbTaT, HAXOAWUTH OIIMOKU B

XO0JE€ OIIbITa, A€JaTh BBIBOJBI 11O €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOACHUIO (PU3NYECKUX SBICHUU WIH
¢bu3uyeckux  CBOMCTB  Telm:  (GOpPMYJIHpPOBATH  MPOBEpsieMbIe
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000py/10BaHus, 3alMChIBATh X0/ OMbITa U (POPMYIUPOBATH BBIBOIBI

1.10

BBITIOJIHATE TNpPSIMbIE U3MEPEHHsI C HCIOJIb30BAaHUEM AaHAaJOrOBBIX U
M (pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB € y4ETOM

3a/TaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUN

1.11

MPOBOJUTHh  HCCIEIOBAaHUE 3aBUCHMOCTH OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPCHHM,
y4acTBOBaTh B ITUIAHHUPOBAHMHU YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CICAysl MPEUI0KEHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYUH B BUJIC MTPEAJIOKCHHBIX TAOIHI] U TPAPHUKOB, JIE1aTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0OBAHHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHNH, CJICAYA
npez[nox(eHHoﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJiIa TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaATb MMPUHIUIIBI JEeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb MPUHIUAIIBLI JIENCTBUSA HU3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBKO HX OIIMCAaHUA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTH HMHPOpPMAIMIO O TpUMepax)
MPAKTUYECKOTO UCHOJIB30BaHUs (PU3HMUECKUX 3HAHUI B MOBCETHEBHOM
KU3HH Juis  oOecrieueHuss O€30MacHOCTH Tpu  oOpaiieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[J0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManmu B ceTu VHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIJICNIATE MHGPOpPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM HIIU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHEHUH y4eOHBIX 3a/laHAN
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEepKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHGOpMAIIU

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb CcOOCTBEHHbBIE KpaTKUC€ MMHUCbMCHHBIC U YCTHBIC COO6H.[€HI/I$I
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpPMAIMU (U3HIECKOTO
COJIep’KaHUs, B TOM YHCIE MyOJIMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbraTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, NpU 3TOM
rpaMOTHO HCMOJIb30BAaTh HW3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(1)I/ISI/IKI/I, COIMPOBOXKAAaTh BBICTYIIIICHUEC Hpe3eHTaHHeI>i

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ PacpeacisiThb
0053aHHOCTH B rpymnie€ B COOTBETCTBUU C ITOCTABJICHHBIMHA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IIJIaHa Z[GP'ICTBHI;'I, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIaad B JCATCIBHOCTb TI'PYIIIBI, BBICTpaWBaTh
KOMMYHUKATUBHOC BBaHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh NOHATHA

1.2

pas3iiniaTth ABJICHUSA IO OMNHUCAHWUIO HX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)1/131/1‘-1601(06 SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKAloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IIPY 3TOM TE€PEBOAMTH MPAKTHUECKYIO 33/a4y B Y4eOHYIO, BBIACIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

ONHCBHIBATh HW3YyYEHHBIE CBOWCTBA Tel W (PU3MYECKHE SBJICHUS,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUH TPABHIBHO
TpPakTOBaThb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U EUHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMUYMHY C JAPYTUMU
BEIMYMHAMH,  CTPOUTb TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH

(hbMBUYECKUX BEIIMYNH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS W TPOIECCHI,
HCMOJIb3ysl HW3YYEHHBIE 3aKOHBI, MPH 3TOM JaBaTh CJIOBECHYIO
(hopMyTMPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

O0OBICHATh (PU3WUYECKUE TMPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldd MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKMX WIaroB ¢ MOMOIIb0 1 — 2 H3y4YEeHHBIX CBOWCTBA

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3dKOHAa HUJIKM 3aKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3BIBAIOIINEC (bPISI/I‘IeCKI/Ie BCJIIMYHHBI: HA OCHOBEC aHaJIu3a
YCIOBHA 3aa4M 3allMChIBATh KPATKOC YCJIIOBHUE, BBIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJavu, BBI6I/IpaTB 3aKOHBI H (bOpMy.]'IbI,
HCO6XOI[I/IMI>I€ oIS eé pelicHus, IIpPpOBOANTDH paC‘léTLI U CpaBHUBATb
IIOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C H3BCCTHBIMU

JaHHBIMH

1.8

paciIo3HaBaThb l'IpO6JICMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OIIMCAHUC UCCICAOBAHUSA, BBIACIIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOpSAAKa

IMPOBEACHU UCCIICAOBAaHNA, ACIaTh BBIBOAbI

1.9

IPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUHA WU
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMYIUpOBaTh  IpPOBEpsieMble

IpCaAIOJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 MMPEIJIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSMBIE WM3MEPEHUs C HCIOJIb30BAHUEM AHAJIOIOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ YU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJIUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAaHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEJOBaHUE, COOMpATh YCTAHOBKY U BBINOJIHSTH
U3MEpeHus, Cleays IpeAJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOMUIl U rpauKoB,

ACJIaTb BBIBOABLI 11O PE3yjIbTaTaM HUCCICAOBaHMA

MPOBOJUTh  KOCBEHHbIE  W3MEpPEHHs  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbBHYIO YCTaHOBKY,
cienyss TpPEeNIOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHoCcTH mpu paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(bu3uYecKrue 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI 0 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
OJICKTPHUYCCKUX HGHGI’I C IOCICOOBATCIbHBIM W IapalICIIBHBIM
COCAUMHCHUEM 3JICMCHTOB, pasjm4dad YCJIOBHBEIC 0003HaYEHHUST

QJICMCHTOB 3JICKTPHYCCKUX HCHCﬁ

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juia  oOecrieyeHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYCCKOTO IMTOBCACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATDH IMOUCK I/IH(I)OpMaI_II/II/I q)mnqecxoro COJACPpKaHus B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMECIOIIMXCSA 3HAHUHA H HYTeM CpaBHCHHA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATDH I/IH(I)OpMaI_II/IIO, KOTOpasa

SABIIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCI(OCTOBepHOI\/'I

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHui HAay4YHO-




MOMYJSIPHYIO JIUTEpaTypy (PU3MYecKoro coaepkaHus, CIPAaBOYHBIE
Marepuainbl, pecypcbl cetu  VHTEepHeTr; BiaaeTb OpuUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHuss WHMOPMAIUUA U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKHUE YCTHBIE COOOIIECHHUS,
0000mas wHGOpPMAIMIO W3 HECKOJIBKAX HCTOYHUKOB (PU3NICCKOTO
COJIEp’KaHUsA, B TOM UHUCJIE IYOJMYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIEIOBATENIbCKOM JIEATENbHOCTH, IPU ITOM
rPAMOTHO HCIIOJIB30BAaTh WM3YyYEHHBIM MOHATUHHBIN amnmapar Kypca

(hU3MKHN, COPOBOK/IaTh BBICTYIIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUH YY€OHBIX MPOEKTOB M UCCIEAOBaHUN (DU3MUIECKUX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEOUTh 3a BBINOJIHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(PIUKTHI

9 KUIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHusl

1.1

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUSA

1.2

pas3iindaTtb ABJCHHA 110 OIMHMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromeM MHUpEC, B TOM YUCIIC (1)I/I3I/I‘leCKI/Ie SABJICHUA B IIPUPOIC,
IIpu 3TOM MEPCBOAUTH NMPAKTUYCCKYIO 3a/Ja4y B y‘le6HYIO, BBIACIIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKK) PUINIECKUX SIBICHUI

1.4

ONHNCBIBATL H3YUCHHBIC CBOMCTBA Te€l H (I)I/BI/I‘IGCKI/IG SABJICHHUA,
HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCJIMYHHBI, IIpU OIMCAHUU TIPAaBUIIBHO
TPAKTOBAThH (I)I/IBI/ILIGCKI/II\/’I CMBICJI HCIOJIb3YyEMbIX BCJIIMYHH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHH, HAXOAUTH (I)OpMyJ'IBI,

CBSI3bIBAIOIIME JAaHHYIO (PU3MUYECKyl0 BEIMYMHY C JPYTUMHU




BEJIMYMHAMH, CTPOUTH TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(bu3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKUE SIBICHUS W TIPOIIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHBI, IIPU O3TOM JlaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBAaTh €r0  MaTeMaTHYCCKOE

BBIPa)KCHUE

1.6

0OBSICHATH (PM3UYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud IPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O00OBSCHEHUE U3 2
— 3 JIOrMYecKUX IIaroB C MOMOIIbIO 2 — 3 H3YyYEHHBIX CBOWCTBa

(u3nyecKuXx sIBICHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacdy€THble 3ajaud (OMHMpAroLIUecs] Ha cUCTeMy u3 2 — 3
ypaBHEHUI), UCHONb3yd 3aKoHbl U (OPMYJIbI, CBS3bIBAIOIINE
(¢u3nueckue BeNWYMHBI: Ha OCHOBE AaHalIW3a YCIOBUSA 3aJauu
3alMChIBaTh KPaTKO€ YCIOBHUE, BBIABIATH HEAOCTAIONINE WU
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIbI, HEOOXOANUMBIE
JUIA pelleHusi, MPOBOJUTH PAacu€Thl M OIEHHBATh PEATUCTHUHOCTD

MOJIy4€HHOTO 3HAYeHUs PU3NUECKON BETHMUHHBI

1.8

pacrio3HaBaTth NPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIH
(bU3NYECKUX METOJIOB, HCIOJIB3Ys ONMCAHWE HUCCIIEAO0BAaHMS, BBIACISTDH
poBepsieMOe  IMPEIONI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSAKA
NpPOBEJICHUS HCCIIEAOBAaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN 1 OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/II-O (bHSI/I‘leCKI/IX SIBIICHUN WU
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJI: CaMOCTOSTEIIHBHO CO6I/Ip8.TB YCTaHOBKY U3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIKMCBIBATh XOJ OIIbITa U €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTH IPH HEOOXOAWMOCTH CEPUI0 MPSIMBIX HM3MEPEHU,
OTIpeneNsisi CpeqHee 3HAaueHHe H3MepsieMoi BenuuuHbl ((PoKycHOE
paccTosiHHe coOuparomiei JHH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO Mpudopa)

1.11

IPOBOJUTH HCCIEIOBaHUE 3aBHUCUMOCTEH (M3NYECKUX BEIMYUH C
UCIIOJIb30BAHUEM IIPSAMBIX HW3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3yJabTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3YyJIbTaTaM UCCIICAOBAaHUA

1.12

NPOBOJUTH  KOCBEHHBIE  W3MEpPeHHS  (U3NYECKUX  BEIHYUH:
IJIAaHUPOBATh U3MEPEHUs], COOMpPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY
U BBINOJHATE W3MEPEHHMs, Clenys IPEUIOKEHHON HWHCTPYKLHH,
BBIYMCIIITh 3HAYEHUE BEJIIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnroAaTh IpaBWia TEXHUKM Oe3omacHocTh mpu  pabore cC

71a00pPaTOPHBIM 000PYOBaHUEM

1.14

pa3nuyuaTh OCHOBHBIC MPHU3HAKU HM3YyUYEHHBIX (PU3MUECKUX MOJIEICH:
MarepuaiabHas TOYKa, abCOIIOTHO TBEPJOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUIAHETapHAas MOJENbh aToMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX ONMCAHUSA, HCHOJb3Ys
3HaHMSI O CBOMcTBax (PU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(uznyeckrne 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX IMPOLIECCOB MPH PELICHUH Y4eOHO-IPAKTHUECKUX
3a/1a4, ONTHUYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TIIOCKOM

3epKajie 1 coouparorieit TuH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
XKU3HU Juia  oOecrieueHusi 0Oe30macHOCTM Tpu  oOpalleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBISATh MOUCK UH(POPMAIUHU (PU3MUECKOTO COACPKAHUS B CETU
WNurtepuer, camocrosiTenbHO (OPMyIupys TMOUCKOBBIM  3ampoc,
HAaXOAWTb TIYTH  OMNpPENEJCHHUs  JIOCTOBEPHOCTH  MOJYYEHHOU
uH(GOpPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHWM M JOMOJIHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHUM Y4eOHBIX 3aJaHUNH  HAy4YHO-
HOMYJSPHYIO JIUTEpaTypy (GHU3UYECKOTO COJEp)KaHus, CIpPaBOYHbIE
Marepuanbl, pecypchl cetu VHTepHeT; BnajeTe NpuémMamu

KOHCIICKTUPOBAHUSA TCKCTA, Hp606p3.30BaHI/I}I I/IH(i)OpMaI_[I/II/I U3 OJHOU




3HAKOBOM CHUCTEMBI B JAPYT'yIO

1.20

co37aBaTh COOCTBEHHBIC IMCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBEe WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PHU3NIECCKOTO
COJICpKaHUS, MYOJUIHO TPEICTABISATh PE3yIbTAThl MPOCKTHOW WIIH
UCCIICJIOBATENICKOM  JCATENBbHOCTH, TPU  OTOM  TI'PAMOTHO
MCIIO0JIb30BAaTh U3YUEHHBIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaeiia
(UMK M COMPOBOXKJIATh BBICTYIUICHHE MPE3CHTANHCH ¢ y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBINIOJHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(PIUKTHI




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3BHAHUU OKPYXXAIOILIETO MHPA

1.1

®usuka — Hayka O TIpupoje. SIBIE€HHS NTPUPOIBL
®u3nyecKkue  SABICHHS: MEXaHWYECKHE, TEIUIOBBIE,

OJICKTPUYCCKNUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

O®uznyeckue BeMMUUHBL — M3MepeHue — (puU3MUECKUX
BenmuuuH.  ®Dusuyeckue  npubopsl.  IlorpemHocTts

U3MepeHnil. MexIyHapoIHasi CUCTeMa €MHUIL

1.3

EcTecTBeHHOHAyuHBIN METOJ TO3HAHUS: HAOIIOJEHUE,
MOCTAaHOBKA HAYYHOT'O BOIMPOCA, BBIABMKEHHE THIOTE3,
AKCIIEPUMEHT 10 TMPOBEPKE THIOTE3, OOBICHEHHE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NIECKHUX SBJICHUM C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue paboOTHI:

H#H##Par###l3MepeHne pacCTOSTHUM.
###Par###l3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tena.

#H##Par###0OnpenesieHre pa3MepoB MajbIX Tell.
###Par###13mepenue  TemrepaTypsl [pU  [TOMOILIH

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEILIIECTBA

2.1

#H##Par###CTpoeHre BellecTBa: aTOMbl U MOJIEKYJIBI, UX
pasmepbl.  OmbIThI,  JOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### ] Buxenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBMXKEHHS 4YacTUIl C  TeMIepaTypou.

BpoynoBckoe nBuxenue, tupdysus

2.3

BzauMmopelicTBue 4acTHUIl BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAHHC




###Par###ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEII.

24 B3anMocBsa3p MeXIy CBONCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTnueckue pabOThI:
###Par###0Onenka muaMerpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEeM (poTorpaduii).

2.6 ###Par#H##0nbITel 10 HAOMIOJEHHIO  TEMJIOBOTO

paciIupeHus ra3os.
#H#HPar###OnbITel 10 OOHAPY)KEHUIO JEUCTBUS CHII

MOJIEKYJIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIDKCHHUE
H#H##Par###CKopocCTb. Cpennsis CKOpPOCTh npu
3.2 HEpaBHOMEPHOM JBWKEHHHM. Pacdy€T mytm u BpeMeHUu
JBUKECHUS
SlBnenne uHeprmu. 3aKoH MHEpuMH. B3anmoneiicTBue
33 TEJ KaK NMPUYMHA U3MEHEHHUs CKOPOCTHU JBUKEHUS TEl.
Macca kak Mepa HUHEPTHOCTH Teja
34 #HHPar### I notHocTts BemecTtBa. CBSI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BelllecTBa
3.5 Cuila Kak XapaKTepuCTHUKa B3aUMOICUCTBUS TEI
36 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILbIO JUHAMOMETpPA
37 ###Par###5IBnenue TAroreHuss u cuna Tsbkectw. Cua
' TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
. Tpenue B npupoJe U TEXHUKE
3.9 ##H#Par###Cll0)KeHHEe CHJI, HANpaBICHHBIX 110 OJHOU
. npsiMOH. PaBHOAEHCTBYIOIIAS CUIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHre CKOPOCTH PaBHOMEPHOIO  JABMXKEHUS
(apyka B JKUJOKOCTH, MOJEIHU  JIEKTPUYECKOIO
aBToMOOWIS ® Tak pjanee). OmnpeneneHue CpenHei
CKOpOCTH CKOJIBXEHHUsI Opycka WIM IIapuKa II0
HAKJIOHHOM  mIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JEMOHCTPUPYIOLINE
3aBHCHUMOCTh pacTshKeHUs (aedopMaryin) Mpy>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITBI, JE€MOHCTPHUPYIOIINE
3aBUCHUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUSI OT Beca Tejla U

XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEN

dusnueckne sSBICHUSA B IpUpoaAc: NPpHUMEPLI IBHKXCHHUS C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW NPHUPOJIE,
JICVCTBUE CHJTBI TPEHUS B TIPUPO/IC M TEXHUKE
3.12 TexHn4ecKkne ycTpoucTBa: JUHAMOMETD, IO IMIUITHUKA
JABJIEHUE TBEPJIBIX TEJI, >KI/IJIKOCTEI71 N TA30B
41 Hasnenue TBEpAoro tenma. CrocoObl YMEHBIICHHS H
' YBEIIMYEHHUS JaBJICHUS
42 JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
' TeMIepaTypbl
43 [lepenaya naBieHus TBEPIBIMH TelaMU, KUAKOCTAMHU U
' raszamu. 3axoH Ilackamns. IITHeBMaTHdeckre MalIMHbI
3aBUCUMOCTh  JIaBJICHHSI KHUAKOCTH OT  TJIyOWHBI.
4.4 ['mapocraTudeckuii mapagokc. CooOIaronuecs: CoCcybl.
['mapaBianyeckre MeXaHU3Mbl
AtMocdepa 3emnu u atmocdepHoe naBieHue. [IpuauHbI
45 CYIIECTBOBaHMs BO3AYIMIHOM 000j04ku 3emiu. OmnbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBJIICHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 N3mepenue armocdepnoro masnenus. [lpuGopsr s
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XKUIKOCTM M Tra3a Ha IOTPYKEHHOE B HHX
4.7 Teno. BelTankuBarmas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3nyxonnaBaHue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TOTrpyKEHHOM B JKMIKOCTh YacTH Tena.
Omnpenenenre BHITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA
TEN0, NOrpykEéHHoe B  KHAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHJIbI, JEHCTBYIOIIECH
Ha TeJIO0 B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTHh  BBITAJIKUBAIOLIECH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00BEMa
NOTPYKEHHOW B JKMJIKOCTh YaCTH Tela U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa  Wiu
KOHCTPYHPOBAaHHE  JIOAKM M  OIpeaeseHue  eé

Irpy30I10AbEMHOCTH

4.10

®dusnyeckue  SABJICHUS B IPUPOJE: BIIASTHUE
aTMOC(hEepHOTO JaBJICHUS Ha )KUBOW OpPraHu3M, TIJIaBaHUE

pBIO

4.11

TexHudeckre yCTPOMCTBA: COOOMIAIOIMIMUECS COCYIBI,
YCTPOMCTBO BOJIOMPOBOJA, THUIPABIMYECKUNA TMpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckas pabora
52 MexaHndeckas MOIITHOCTh
53 [IpocThle MeXaHM3MBI: pbIYar, OJOK, HaKJIOHHAas
' MJI0CKOCTh. [IpaBuiio paBHOBECHS phlyara
5.4 [IpumeHeHue npaBuia paBHOBECHS phluara K OJI0Ky
«300TO€  TMPaBUIIO»  MEXaHUKH. Koaddumument
5.5 ITOJIC3HOT'O JIelCcTBUA MEXaHH3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loreHumanpHas sHEprUM Tea, NOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lonnass mexaHuueckas SHeprus. 3aKOH W3MEHEHHS HU
. COXpaHEHUsI MEXaHUYECKON SHEPTUn
59 [IpakTudeckue pabOTHI:




#H#HPar###Onpenenenue pabOThl CHUJIBI TPEHUS TpU
PaBHOMEpPHOM JIBMOKCHMM Te€la 10 TOPU30HTAIBHOU
nosepxHoctu. HMcecnenosanue ycinoBUM  PaBHOBECHS
ppruara. M3mepenne KII/J[ HaKIOHHOM IUIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKON YHEPTUU

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YeJIoBeKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOJBUKHBIN OJIOKH, HAKJIOHHAS! TIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasaea 3JIeMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHHUs BellecTBa. Macca H  pasmepsl
' MoseKya.  OmnbITbl, TNOATBEPKIAIOIINE  OCHOBHBIE
MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOW TEOPHUH
Mopenn  TBEpIOro, JKUAKOTO W Ta3000pa3HOTo
6.2 cocTostHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObscHEeHHEe CBOMCTB Ia3oB, KHUAKOCTEH U TBEPIBIX TET
6 6.3 Ha OCHOBE [MOJIOKEHUH MOJEKYJIIPHOKMHETHUECKOU
TEOPUHU
6.4 CmauuBaHue U KaWJUISIPHBIE SIBJICHUS
6.5 TemoBoe pacmmpeHue u cxaTtue
66 Temnepatypa. CBsi3b TEMHEpPATypbl CO CKOPOCTHIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
6.7 Buytpennss sneprus. CiocoObl n3MeHEHUsI BHYTpEHHEH
. SHEPTUU: TeIUIoNnepeaaya U COBEpIICHUE pPabOThI
6.8 Buasl Tennonepenaun: TEMIONPOBOJAHOCTb, KOHBEKIIHS,




U3Iy4eHUe

KomnnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TeriooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OajaHca
611 [1naBneHue u oTBEpAECBaHNE KPUCTATUINYECKUX BEIIECTB.
. VY nenbHas TEII0TA MJIaBICHUS
[TapooOpazoBanne U  KoHzaeHcauus. Vcmapenwue.
610 Kunenue. VYaenbHas  Temiota  mapooOpa3oBaHUSI.
' 3aBUCHUMOCTb TEMIIEpaTypbl KUIEHUS OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurareneid  KIIJ
6.15 TEIJIOBOTO ABUTaTeNs. TeruioBble ABUrATENM M 3aliuTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHUs U MPEBPALIECHUS SHEPTUH B TEIUIOBBIX
6.16
npoleccax
[TpakTrueckue pabOTHI:
#H#Par###O0nbITel M0  OOHApPYKEHHUIO JCHCTBUS CHJI
MOJIEKYJISIPHOTO MPUTSIKEHUS.
#H##HPar###0nbITBl 10  BBIPAIIMBAHUIO  KPUCTAJIIOB
MIOBAPEHHOM COJIM WM caxapa.
#H##Par##H#OnbI T o HaOIIOAEHUIO TEIIOBOTO
617 pacIIMpPEeHHUs ra30B, KUJKOCTEN U TBEPABIX TEIl.

###Par#H#OnpenencHue TaBieHHUs] BO3yXa B OallJIOHE
HIIpUIIa.

#HH#Par###0nbITbl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTH
JaBJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHUs WU
OXJIQXKACHHUS.

###Par###]IpoBepka runoTe3bl JUHEMHON 3aBUCUMOCTHU

JJIMHBI CTOJIOMKA KHUAKOCTHU B TepMOMCTpH‘{CCKOﬁ




TpyOKe OT TeMIepaTyphl.

###Part##Habmonenue HU3MEHEHUS BHYTpPEHHEU
DHEpPrUM Tela B pe3ybTaTe TeIuionepeaadyd U padoThI
BHCITHUX CHUIL

###Par#t#llccnenoBanre SIBICHUS TEINIOOOMEHA TIpU
CMEIIMBAHUM XOJOAHON U rOPsYEH BOJIBI.
###Part###Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJOW TPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM IHITTHIPOM.

###Part###Onpenenenue yIETbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Part##lccnenoBanue mporecca HCapeHus..
###Par#H#OnpeneneHie  OTHOCUTENBHOM  BIaXXHOCTHU
BO3JIyXa.

###Par###Onpenenenne yneabHON TETUIOTHI TUTABICHUS

JIBJA.

6.18

Ouznyeckue SBICHHUS B MPHUPOJAE: TMOBEPXHOCTHOE
HaTSDKEHHE W KalWULSIPHbIE SBJICHUS B MPHUPOJE,
KpUCTAJUIBI B IpHpoje, uzinydenue CoHila, 3aMep3aHue
BOZI0EMOB, MOpPCKUE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,

HUHEs, CHEra.

6.19

Texuuyeckue  ycTpoiicTBa:  KamWUIAPBL, MPUMEPHI
UCIIOJIb30BAaHUSl KPHUCTAJUIOB, >KUIKOCTHBIA TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCTO CIr'OpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpuszanus Teil. J[Ba poaa dJIEKTpUUECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHBIX Ten.  3akoH  KynoHa

7.2 (3aBUCHMOCTB CHJIBI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT
BEJIMUUHBI 3apsJI0B M PACCTOSHUS MEX/Ty TeJIaMH)

73 Onexrpuueckoe noJsie. Hanpssk€HHOCTD 3IEKTPUUECKOTO

ITOJIA. HpI/IHL[I/Il'I CYICPIIO3UTTHUN BJICKTPUUCCKUX noJjen




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN

7.4 anekTpuueckuil 3apsan. Ctpoenue atoma. IlpoBonHuku u
JMDIIEKTPUKU
7.5 3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 OneKTpuueckuif  TOK.  YCJIOBHUS  CYyLIECTBOBaHUS
' NEKTPUYECKOT0 TOKA. VICTOUHMKN OCTOSIHHOTO TOKA
HevictBus BIIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSIX M razax
. Onektpuueckas 1enb. Cuiga Toka. DJIEKTPUYECKOE
' HaIpsDKCHUE
9 ConpoTusieHue MIPOBOIHUKA. VY aensHOE
' COMPOTHBIIEHNE BEIIeCTBa
7.10 3akon OMa Jyis yyacTKa Lenu
[TocnenoBarenbHOe W MapajjieNIbHOE  COEAMHEHUE
7.11
POBOJAHHUKOB
PaGota w MOIIHOCTH SJEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
13 DNeKTpUUYECKue LEeNnu M MOTPEOUTENH HJIEKTPHUUECKOMN
' sHepruu B O0bITy. KopoTkoe 3ambikaHue
[ToctosinHple MarHuThl. B3ammoneicTBHE MOCTOSHHBIX
7.14
MarHuToB
MaruautHoe mone. MarHuTHoe Tojie 3eMid U €ro
7.15
3HauUEHUE 7S )KU3HU Ha 3emiie
716 OmnsiT Dpcrena. MarHuTHOE MOJIE SJEKTPUUECKOTO TOKA.
. [IpumeHeHne 21eKTPOMarHuTOB B TEXHUKE
JleiicTBHe MarHWTHOTO TOJS HA TPOBOJHUK C TOKOM.
19 DneKkTpoBUTaTeNb MMOCTOSHHOTO ToKa. Mcmosib3oBaHue
. JNEKTPOABUTaTENe B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHCHIOpTe
7.18 Oneiter @apanes.  SBieHuMe  3IEKTPOMarHUTHOMN




uHaykiuu. IIpasuio Jlenna

DIIEeKTPOTreHEPATOP. CnocoObl MOJTy4EeHUS
7.19 AIIEKTPUUECKOU SHEPTUH. DIIeKTPOCTaHIIUU Ha

BO306HOBJI$IGMI>IX HNCTOYHHUKAX 3Heprm/1

[IpakTnueckue pabOThI:

OnbITH TI0 HAOTIOACHUIO ICKTPHU3AUHN TEJl WHIYKIHCH

U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue OelCTBUS DIIEKTPUYECKOTO TMOJS  Ha

HpOBOI[HI/IKI/I 158 I[I/IBJ'IGKTpI/IKI/I.

COopka ® TIpoBepKa pabOTHl DJIEKTPUUYECKOU IIETH

ITOCTOSIHHOTO TOKA.

V3MepeHue v peryJMpoBaHKe CHJIBI TOKA.

N3Mepenne u perynupoBaHue HAPSKECHHUS.

HccrienoBanme 3aBUCHMOCTH CHJTBI TOKA, HIYIETO Yepe3

PE3UCTOP, OT COMPOTHUBJICHHUS PE3UCTOPA W HAMPSHKCHHUS

Ha Pe3UCTOpE.

OmnBITHI, JIEMOHCTPHPYIOIINE 3aBHCHMOCTD

AJIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJIHUKA OT €ro
7.20 JUTUHBI, TUIOIIAIH MOTIEPEYHOT0 CEYCHU U MaTepuaa.

ITpoBepka mpaBuiia CHOXKEHWsS HANPSOHKECHUH  IIpU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBuiia Uil CHIIBI TOKA IPU NapajlIeIbHOM
coeqUHEeHuu  pe3uctopoB.  Ompenenenue  pabOThI
JJIEKTPUYECKOTO  TOKAa, MIAYLIErOo Yepe3 pPEe3UCTop.
OnpeneneHne  MOLIHOCTH — JIEKTPUYECKOTO  TOKA,
BBIIEISIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIYIIETO 4Yepe3 JaMIIOYKy, OT HalpsHKEHUS
Ha Hell. Onpenenenue KIIJ[ Harpesarens. Mccnenosanue
MAarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MarHUTOB.
N3yuenne MarHuTHOIO MOJIS IOCTOSTHHBIX MArHUTOB IIPU
ux oOwvenuHeHMM M pasgeneHud. MccnenoBaHue
JEUCTBHUS MIEKTPUUECKOTO0 TOKAa HA MATHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPHUPYIOIITUEC 3aBUCUMOCTb CHJIBI




B3aMMOJICVCTBUS KATYIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKa M HaNpaBJEHUs TOKAa B Karyuike. 3yueHue

I[ef/'ICTBI/ISI MAarouTHOIO I0Jis1 Ha MNPOBOAHUK C TOKOM.

KoncrpynpoBanue u N3y4EeHUE paboThI
3JIEKTPOABUTATEIIS. H3mepenne KITA
3JIEKTPOIBUTATEILHOMN YCTaHOBKHU. OnbIThI o

HCCICA0OBAaHHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HHIAYKIOUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS H HalpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

Ousznveckue SBICHUS B MPUPOJIE: DIICKTPUUECKHE
SABJICHUA B aTMOC(bepe, QJICKTPUYCCTBO KHBBIX
OpraHW3MOB, MarHUTHOE TOJIe€ 3eMITH, Apeld MOFOCOB,
POJIb MarHUTHOI'O MOJIA JJIA )KMU3HU Ha 3eMJ'Ie, MOJIAPHOC

CHSIHUEC

7.22

TexHn4ecknue yCTpPOMCTBA: 3JIEKTPOCKOIl, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DJICKTPUYECKON DHEPIHUU,
IEKTPOOCBETUTENIbHBIE ~ IPUOOPBI,  HArpeBaTelbHbIC
AIEKTPOTPUOOPHI (IpumMepsr), ANEKTPUUECKHUE
IIPEIOXPAHUTEIHN, JJIEKTPOMArHUT, JJIEKTPOJBUTATEIb

IMOCTOAHHOT'O TOKA, I'CHCPATOP MNOCTOAHHOI'O TOKA

9 KJIACC
Kon
Konx snemenTa [IpoBepsieMble 2JIEMEHTBI COJIeP KaHUs
pasnena
MEXAHUYECKUE SABJEHWA
Mexanudeckoe JBWIKEHHE. MarepuaiabHas TOYKa.
81 Cucrema otcuéra
9 8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NTPAMONMHENHOE TBUKEHUE
###Par#+#HepaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHUE.
8.4 Cpennsis ©  MrHOBEHHAas CKOpPOCTb Tela IIpH

HCPAaBHOMCPHOM ABUKXCHUUN




VYckopenue. PaBHOyCKOpEHHOE IIPSMOJIMHEVHOE

8.5
JIBUYKECHHE
8.6 ###Par###CoOoHoe nanenue. OnbITe [ anumnes
###Par###PaBHoMepHOE JBWKEHHUE TIO OKPY>KHOCTH.
8.7 [leprox m uactota oOpamienus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMHUTENBPHOE YCKOPEHHE
8.8 [TepBriit 3akoH HeroToHa
8.9 Bropoii 3akon HeloToHa
8.10 Tpetwnii 3akon HeroToHa
8.11 H#HPar#H##] [puHuun cyneprno3uliuy Cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
###Par#H##Cuia  TpeHus: cuia TPEHUs CKOJBbKEHUS,
813 CHuJIa TPEHHUsI TIOKOsI, IPYTUe BUBI TPEHUS
##H#Par###Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
814 TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO MaeHUS
s JBmwxenue  mianer  Bokpyr  Connpna.  IlepBas
51 KocMuYeckasi ckopocTb. HeBecomMocTs U meperpy3ku
PaBHOBecue MaTepuanbHOU TOYKH. AOCOIIOTHO TBEPIOE
8.16 oo
H#H##Par###PaBHoBecre TBEPAOIo Teja C 3aKPEIUIEHHOMN
817 OCbI0 BpaieHusi. MoMeHT cuiibl. LleHTp Tshkectu
8.18 Nmnynsc tena. 3menenue umnysnbca. IMmynsc cuiibl
8.19 3aKOH COXpaHEHUsl UMITYJIbCA
8.20 #H#HPar###PeakTUBHOE OBIDKECHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTb
PaGora cun Tskectu, ympyroctu, TpeHus. CBs3b
5.22 SHEPTUU U pabOTHI
[loreHunanbHasgs SHepruss Tena, MOJHATOTO  HaJ
523 MOBEPXHOCTHIO 3eMIIH
8.24 IToreHnManbHas SHEPIUs CKATON IIPYKUHBI
###Par###Kunetnueckass  sHeprua.  Teopema o
8.2 KMHETHYECKON SHEpTUH
8.26 #H##Par###3akoH cOXpaHEeHUs] MEXaHUYECKON SHEPTUU




8.27

[IpakTuyeckue paboOTHI:

OrmpeznenieHue CpeiHe CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBUKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
Onpenenenre yCKOpeHHUs Tejaa IpPU PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTM IyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka rumoTe3bl: €ciaud MNpU PaBHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJbHOM CKOpPOCTHU IyTH OTHOCATCS
KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLINE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CHJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpManbHOro JamieHus. OmnpeneneHue
koo duimenta TpeHus CcKoImkeHUs. OmnpeneneHne
KECTKOCTH MpyXKuHbl. Omnpenenenue padOTHl CHUIIBI
TPEHUsT TP PABHOMEPHOM JIBIDKCHHHM Tela TI0
TOPU30HTAIBHON TMoBepxHOCTH. OmnpeneraecHue padoOThI
CWJIBI  YOpPYrocTH  TNpuU  TOoabEME  rpy3a  C
UCIIOJIb30BAHUEM  HEMOJBM)KHOTO M TMOJABHXKHOTO

OJIOKOB

8.28

duszndeckue SIBICHUS B mpupoac: MpUINBbBI U OTIMBEI,
JABMKCHUC IIJIIAHET ConHeuHoH CUCTEMBI, PCAKTHBHOC

JABVXXCHUE )KMBBIX OPraHUu3MOB

8.29

Texandeckue YCTpOﬁCTBaI CIIMAOMCETDP, JaTYnKHU

IMOJIOKCHHS, PaCCTOSAHHA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebarennsHoe JABHMIXKXCHUC. OcHOBHEBIE XapPaKTCPUCTUKHU

> KoJe0aHui: Iepro/1, 4acToTa, aMIIUTYAa
92 MareMaTH4YeCcKui H MPY>KUHHBIN MAasITHHKH.
' [IpeBpatenue sHeprun Mpu KojaedaTeaTbHOM JBHKEHUN
93 3aryxarmue kojebaHus. BelHyXIeHHbIE KojeOaHUS.
. Pe3onanc
Mexaandeckue BOJHBL CBOMCTBAa MEXaHUYECKHX BOJIH.
94 [IpogonpHble U momNepeyHble BOJHBL. J[MMHA BONHBI U

CKOPOCTb €€ pacrpocTpaHeHus.. MexaHu4ecKue BOJIHBI B




TBEPJIOM Telie, CEHCMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u ynpTpa3Byk
[IpakTnueckue pabOThI:
OmnpeneneHue 4acToThl W IEpuoja  KoieOaHWi
MaTEeMaTHIEeCKOTO MasTHHKA.
OmnpeneneHnne 4acToTbl W Tepuoja  KoeOaHWi
NPY>KHHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCMMOCTH — TEepHoja  KoJeOaHHH
' MOJIBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH  TEepHOja  KoJeOaHHA
NPYKHHHOTO MasTHHKa OT Macchl rpy3a. lIpoBepka
HE3aBUCHMOCTH nepuoia KOJIeOaHUH rpy3a,
MIOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyXuHBL. M3Mepenune yckopeHus CBOOOTHOTO TaIeHHS
dwusndeckue SBJICHUS B NMPUPOC: BOCIPHUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHYECKHUE BOJIHBI,
IyHaMH, 3XO
9.9 TexHuueckue yCTpPOMCTBA: HXOJIOT, HCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKTpOMaI‘HI/ITHoe TI0JIC. BHGKTpOMaFHI/ITHI)Ie BOJIHBI.

101 CBoHCTBA JIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana »1eKTPOMAarHUTHBIX BOJIH

103 OneKkTpoMarHuTHas Inpupoja cera. CKOpPOCTh CBeTa.

' BonHoBble cBolicTBa cBeTa

[IpakTryeckue paboOThI:

10.4 N3yueHue CBOMCTB  3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIIbIO MOOMIIBHOTO Tese(oHa
dusnyeckue SABIEHUS B HOpupoje: OHOJOrMyYecKoe

10.5 JEUCTBHE BUJIIMOTO, yABTPapHOIETOBOTO u
PEHTTEHOBCKOTO M3Iy4E€HUN

10.6 Texnuueckue YCTpPOUCTBA: HCIIOJIb30BaHNE

OJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOH CBS3HU




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas mozenb cBera. ICTOUHMKH cBETa
11.2 [IpssMosMHENHOE PacIPOCTPAHEHHUE CBETA
113 Otpaxenue cBerta. [lmockoe 3epkano. 3akOH OTPAKEHUS
' cBeTa
114 [Ipenomnenune cBera. 3akOH MPEJIIOMIIEHHS CBETa.
' [TonHoe BHYTpEeHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xon nydeit B TuH3E
116 OnTnueckast cuctema (oToamnmnapara, MUKpOCKONa U
' TejnecKomna
s I'maz xak onTudeckas cucrema. biaM3opykocTs u
' JTAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiThl HptoTOHA.
' CrnosxeHue CieKTpajabHBIX I1BETOB. [lucnepcus cBeta
[IpakTnueckue pabOTHI:
#H#HPar###ccnenoBanue 3aBUCHMOCTH yria
OTPaXXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l3yueHnne  XapakTEpPUCTHUK  HM300pakeHUS
npeaMeTa B IUIOCKOM 3epKalie.
#H#HPar###ccnenoBanue 3aBUCHMOCTH yria
IPEIOMIIEHUSI CBETOBOTO JIydya OT yrjla MajeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
' ###Par### lonyuyenne M300paXeHUH C  MTOMOIIBIO
coOuparonie JUH3BL
###Par#Ht#Onpenenenue (HOKYCHOTO pAacCTOSHUS U
ONTUYECKOM CUITBI COOUPAIOIIEH TUH3BI.
###Par#H##OnbITHL IO  pa3jioXkeHuio Oeloro ceera B
CIIEKTP.
##H#Par#H##0ONbITBl 1I0 BOCHPUATHIO I[BETA INPEAMETOB
pY UX HaOMIO/IEHUH Yepe3 [IBETOBbIE (DMIIBTPhI
®duznueckue ABJIEHUSA B mpupone: 3atMeHus CoiHuna u
11.10 Jlynbl, 11BeTa TeJ, ONTUYECKUE SIBIIEHUS B aTtMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texuuueckue YCTpOMCTBA: OUKH, [IEPUCKOIIL,




doToanmapar, ONTUIECKHE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
21 OmnbiTel Pesepdopna u mutanerapHas MOJAETb aTroMa.
' Monens aroma bopa
129 Hcnyckanne u morsouieHue cBera aroMoM. KBaHTHI.
' JIuHeityaTpie CEKTPbI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 rTaMMa-u3ITydeHHs
124 Crpoenue artomHOro snupa. HykimoHHas MoOJeNb
' aTOMHOTO siapa. M3o0Tomnsl
125 PannoaxTuBHble mpeBpamenus. llepuon mnomypacmnana
' ATOMHBIX s7ep
12.6 SnepHble peaknuu. 3aKOHBI COXPAHEHMS 3apsA0BOrO U
' MacCOBOTO YHUCEI
12.7 DHeprust cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
123 Peakuuu cuntesa u nenenus saep. Victounuku sHepruu
' CoumHIia 1 386311
12.9 Snepnas sHepretuka. JleHcTBHME — paJMOAKTHUBHBIX
' W3JIy4€HHI Ha )KUBbIE OPTaHU3MBI
[IpakTrueckue pabOTHI:
Habmionenue CrjiomHelX ¥ JUHEHYATBIX CIIEKTPOB
12.10 U3JIy4YEHHUS.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPIUU YaCTHUIIbI
110 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue paaroakTuBHOTO (oHa
®dusnueckue SABIEHUS B IPUPOJE: ECTECTBEHHBII
pPaAOAKTUBHBIN ¢on, KOCMHMYECKHE Ty4H,
12.11 PaAMOAKTUBHOE HW3JIYyYEHHE NPUPOJHBIX MHUHEPAJIOB,
JICCTBUE PAJMOAKTUBHBIX H3JIy4YEHUH Ha OpPraHu3M
YeJI0BEKa
1212 Texuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

HHI[PIBPI,Z[yaJ'ILHLIﬁ AO3HUMETP, KaMEpa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
MpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue poau  GU3MKM B HAydyHOM  KapTUHE  MHUDA;
chopMUPOBAaHHOCTh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U TO03HAaBAEMOCTH SIBJICHUM NpPUPOJbI, O POJM HKCHEPUMEHTa B
¢uzuke, o cucreMooOpasyromeil poau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHUM M WX POJU B IEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKECHUU KaK
croco0e CyIIeCTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEIIECTBA, O (HM3UYECKON CYIIHOCTH SIBICHUIN MPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJEKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 ONHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOUINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3yYCHHBIX (DH3UUECKUX SBICHUN
B OKpYXKalOIleM MHUpPE, BBIACIsAsS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO almapara M CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCIICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IC SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOIO TIIO3HAHHUS C YYETOM
coOnrofeHns mpaBuil 0€30MacHOTO Tpyaa: HaOmroaeHue (U3NYECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AMHCHIBATH €T0 PE3YyNIbTaThl, (POPMYITUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHHUH (PU3MUECKUX BEITHUNH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHs, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0 ~YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYYEHHBIE PE3YIbTATHI C
Y4€TOM 33JaHHOU ITOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUM;
NPOBEICHUE  HECIOKHBIX  OKCICPUMEHTAIBHBIX  HCCIICIOBAHUM;
CaMOCTOSITEIEHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIydeHHbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIUI] U
rpaMKOB, YYUTHIBATh MIOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0BaHUs

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOSHUS
ra3oB, JXKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX A

00BICHEHUS (PU3UIECKUX MPOIIECCOB

YMmenue 00bACHATh (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yyclie M B KOHTEKCTE CHUTYyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3y4yEHHBIE CBOMCTBA (PU3NYECKUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacué€THele 3aaaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3YS 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIME  (pU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBHE 3ajauW,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXO0IUMBIC ISl € PEIICHUs, MCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJUTh PACUYEThl W OICHUBATh PEATUCTUYHOCTH TOJIYYECHHOTO
3HaueHUsl (PU3MYeCcKOl BETUUYMHBI; YMEHUE OMpPENeNsITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9YUn

YmMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHWIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCOGXOI{I/IMLIG (pI/IBI/ILIeCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (PU3HUECKUX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamiernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOIMMOCTH TIPUMEHEHHsI JOCTIKCHHIA (U3UKH W TEXHOJIOTHUH

IJIg paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moucka, HpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHHMBATh JOCTOBEPHOCTH
MOJy4eHHOU wuH(OpMalMu Ha OCHOBE HWMEIOIIMXCS 3HAHUU |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-NOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTepUaibl, PECYpPChl CETU
Wnrtepner; BnageHue 0a30BBIMM  HaBBIKAMHM  NpeoOpa3oBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
1 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYMCIIEHUS CpeAHEN ckopocTu: v = S/t
PaBHOMepHOE mpsIMOJIMHENHOE ABMKEHHE. 3aBUCUMOCTbh KOOPAMHATHI Tela OT
BPEMEHH B Cllydae PaBHOMEPHOTO MPSMOJMHENHOTO JIBUKECHHUS:
13 x(t)=x,+vt
I'padukn 3aBHCHUMOCTH OT BpEMEHU JJSi TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMeleHusi, IyTH, KOOPJAMHAThl TPU PABHOMEPHOM MPSIMOIMHEHHOM
JBUKEHUH
3aBUCUMOCTb KOOpPJAMHATHl TEJla OT BPEMEHHM B CIyda€ PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO ABUKEHUS:
3
Se(f)=vy = f+ay = ;
2
@opmynbl U1l MPOEKUHUHM MEPEMELIEHUs, MPOEKUNU CKOPOCTH U IPOEKLIHH
YCKOPEHMS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JIBUKCHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-?.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ulrz - Ul.'rz zzax‘gr
I'paduky 3aBUCHMOCTH OT BpPEMEHH I TNPOEKIUH YCKOPEHUs, MPOECKIUH
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaeHue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
Ls BEPTUKAIM (ABM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO TIOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,

OpOCKOHUU CKOPOCTH W KOOPAWHATHI IIPpU CBO6OI{HOM naacHuM TCjIa II0




BEPTUKAIIN

CKopoCTh pPaBHOMEPHOIO JBIKEHHUS Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIAYC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2nR
=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe [EeHTPOCTPEMHUTEIBLHOTO

1.6 yckopeHusi. @opMyiia Jyisi BBIYUCIEHUS YCKOPEHUS:
2
a. — L
“ R
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHHUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHHue Chl
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroTOHA
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue Ten. Tpernit 3akon HeroToHa:
1.11 Fy 4 =-F
Tpenue nokosi U TpeHUe CKONIbKEeHUs. PopMyIia i BBIYUCIECHUS MOYJIS CUIIbI
1.12 TPEHUSI CKOJIbKEHUS:

Fszp-N




1.13

Hedopmanuss Tenma. Ympyrue u Heynpyrue negopmanuu. 3aKkoH yIpyrou
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOT'O TATOTCHUA:

My -q
F=g L1 _2%
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO MaIeHHUS.
®dopmyna JUIsl BBIYUCIEHUS CUJIbI TSHKECTH BONIM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr ConnHna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. U3MeneHne umnysnbsca. MMmmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TE:
D=0, i, U, =const

PeakxtuBHOEC JABHIXCHHC

1.17

Mexannyeckasi pabora. @opmyia Jijsl BBIYUCICHUS PaOOThI CUIIBL:

A=F5ooscx

Mexaandeckas MOIIIHOCTB:

=24
I

1.18

Kunernueckas n NOTCHIOHAJIbHAA SOHCPIUsA. d)opMyna JJIs1 BBIYMCIICHU A

KUHETHYECKOM OHEPruun:

J'HUE
By

TeopeMa 0 KMHETHUYECKOMU SHEPTHUH. CDOpMYJ'Ia JJIs1 BBIYUCIICHUA HOTCHHH&HLHOﬁ

OHCPTUH TCJia, IOAHATOIO

Hag 3eMiéit:




E,=mgh

Mexanudeckast SHEPTHUs:

E=E;.+E 2
1.1 .
9 3aK0H COXpaHEHHS MeXaHu4eckoil sHeprun. Gopmyna A 3aKk0Ha COXpaHEHUS
MEXaHUYECKOMW PHEPTUU B OTCYTCTBHUE CHII TpeHus: E = const.
[IpeBpareHne MEXaHMYECKON YHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[TpocThie MeXaHU3MBIL. «30J0TOE IPABUIIOY» MEXAHHUKH.
Poruar. Mowment cunsl: M - FL
VYcnoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[ToaswxHbIi 1 HeMOABWKHBIN O0510KU. KITJI mpocThIXx MeXaHU3MOB,
n= Aﬂme&ﬂaa
Aﬂrpaqema
JlaBiienue TBEpIOTO TeEA.
@opmyna s BBIYUCICHUS JABJICHHS TBEPAOTO Tena:
= F
5
191 JaBnenue raza. AtMocdepHoe JaBicHHUE.
I'mapocraTuyeckoe naBieHUE BHYTPH KHIKOCTH.
@opmyina sl BBIYMCICHUS 1aBJICHHS BHYTPHU KUIKOCTH:
P=Pgh+Dn,
1.22 3akoH [lackans. ['uppaBnuyeckuii npecc
3akoH Apxumena. @Dopmyna a1 ONPECICHHS BbITAJIKUBAIOUIEH CHUJIBI,
JEUCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh UM Ta3:
1.23
Fape =PEV
VYcnosue nnaBanusd tena. [naBanue cygoB U BO3yXOIJIaBaHUE
104 Mexannyeckue KonebaHus. AMIUIMTYHA, TEPUOJ M dYacToTa KoJjeOaHui.

dopmyna, CBSI3bIBAOLIAs YACTOTY U MEPUOJT KOJIeOaHUIl:




1.25

MareMaTtnueckuii ¥ NPYKMHHBIM MasTHUKU. [IpeBpamienue sHepruu npu

KOJIE0ATEIILHOM IBIDKCHUHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHu4eCcKrue BOJIHEL HpOIIOJII)HI)IG N TIOIICPCUYHLIC BOJIHEBI. I[JII/IHa BOJIHBI U

CKOPOCTh PACHpPOCTPAaHCHHUS BOJIHBI:

h=v-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE

IBYyX cpell. IHpa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3Mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBL;, KOAhOUIIMEHTa TPEHUSI CKOJIBKEHUS; PAOOThI CHUJIBI TPEHHS, CHIIbI
YOPYTOCTH; CPEIHEH CKOPOCTH IBWIKEHHS OpycKa MO HAKJIOHHOW TIJIOCKOCTH,
YCKOpEeHHsT OpycKa MpH JBWKCHHH 110 HAKJIOHHOW TIIJIOCKOCTH; YacTOTHI H
neprojga KojeOaHUM MaTeMaTH4YeCcKOro MasTHHKA,; YacTOThl M IepHoja
KoJieOaHu MPY)KMHHOTO MAasTHHKA; MOMEHTAa CHWJIbI, IEHCTBYIOIIETO0 Ha pblYar;
paboThl CUJIBI YIOPYrOCTH HpH MOABEME Tpy3a C IMOMOIIbIO HEMOJIBHXHOIO
6510Ka; paboThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTU TeJa U OT IUIOTHOCTH KUJKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIBI
OT MAacChl T€JIa; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poO/ia MOBEPXHOCTH; CUJIbI YIPYIOCTH, BO3HUKAIOUIEH B MPY)KHUHE, OT CTEIECHU
nedopManuu MpyXKUHBI, YCKOpeHUs: OpycKa OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToThl) KoJeOaHUN HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoJa
KoJe0aHUN MPYXKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuoJia KoJIeOaHH HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUara

1.30

Qusuueckue s6NeHUs 6 nNpupode: TIPUMEPbl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KHUBOU M HEKUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHHUS B IIPUPOJE U
TEXHUKE, TNPWINBB W OTJIMBBI, JBIKeHUE IUIaHeT COJIHEUHOW CHCTEMBI,
pEeaKTUBHOE JIBMKEHUE JKUBBIX OPraHU3MOB, phlYard B TeJIe YeJIOBEKa, BIUSHUE

aTMOC(pepHOPO JIaBJICHHS Ha >KHUBOM OpraHusmM, IIJIaBaHUC pBI6, BOCIIpUATHUC




3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoiicmea.‘ CIIMAOMCTpP, HATYUKU IIOJIOKCHHUA, PACCTOAHUSA U
YCKOPCHUA, IAUHAMOMCTpP, I[NOAUIIHWIIHWKH, PAKECTbI, pbIYar, HOI[BPDKHBIFI u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IMPOCTHBIC MCXAHU3MbI B 6I)ITy,

131 COOOIIAIOIMECS COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXO0JIOT,
WCIIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHMUS

2.1 BemecTBa. Mojenu TBEPAOTO, KHUAKOTO M ra3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnaeckue u amopdusie Tena

- JIBmwkenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABW)KCHHUS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS

2.4 TennoBoe pacHIMpeHne U CxKaTue

2.5 TennoBoe paBHOBecHE

)6 Buytpennsas sneprus. PaGota u Temsomnepenaya Kak cHocoObl H3MEHEHHS

' BHYTPEHHEU SHEPTUU

2.7 Buael Tenonepenaun: TENJIONPOBOIHOCTh, KOHBEKIUS, U3Ty4YCHHE
Harpesanue wu oxmaxzaenue Tena. KomumdectBo  TemnoTel. Y iaenbHas
TETIOEMKOCT:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs SHEPIMM B TEIUIOBBIX IpolleccaxX. YpPaBHEHHE TEIIOBOTO
OaylaHca:

2.9

0 +0, +..=0
Ucnapenne u xonaeHcamusi. V3MeHeHUE BHYTpEHHEH SHEpPruM B Ipoliecce

510 WClapeHuss ¢ KoHAeHcanuu. KumeHnume KuAKOCTH. YenbHas TemioTa

. napoo6pazoBanus: L = Q/m

2.11 Bnaxxnocts Bo3ayxa

512 [InaBnenne wu kpuctasuzauus. VI3MeHeHHe BHYTPEHHEH DSHEpPruM NpH

TUIaBJICHUU U KPpUCTAJUIU3AallUH. VY aenpHas TemioTa IIaBICHUS:




=2

m

2.13

BHyTpeHnHss dHEeprus cropaHus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:
q=0/m

2.14

[Mpunnmns! paboTs! TeroBbix apurateneit. KITJI temmoBoro apurarens

2.15

Ipakxmuueckue pabomui

N3mepenne yaenpHOM TEINIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOThl, MOJYYEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK OINYIIEH HAarpeTbli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'O HAarpeTbIM LWJIMHIPOM, TOCIE OINYCKaHHsS €ro B BOJYy KOMHATHOW
TEMIIEpAaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue W3MEHEHHsI TEMIIEpaTyphl  BOJBI  IIPH
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIIOOOMEHa NpU CMEIIMBAHUU XOJOJIHOU U

ropstueit BOJIbI; MpOIecca UCTapECHUSI

2.16

Qusuueckue s61eHUs. 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHbIC
SBIIEHUSI B MPUPOJE, KPUCTALIBI B mpHupoje, uznydenue CoJiHLA, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpU3bI; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPbl UCIIOJIBb30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TeMIIEepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATENb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUSA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BH A SJICKTPHUYCCKHUX 3apsAa0B

3.2

B3aunmopeiictBue 3apskeHHbIX Tell. 3akoH KynoHna

3.3

3aKkoH COXpPaHCHUA SJICKTPUYICCKOTI'O 3apsaa

34

9J'ICKTpI/I‘ICCKOC I10JIC. HaHpH)KéHHOCTB QJICKTPUYCCKOI'O  I10JIA. HpI/IHHI/IH

CYIICPIIO3UIUH DJICKTPUICCKUX mojien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsAd0B. I[eflCTBHe SJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 2neKkTpudecKuid TOK. JlecTBUs 3nekTpuyeckoro Toka. Cuia Toka.
Hanpsxenue.
I=q/t,U=A/




DJIEKTPUYECKOE COMPOTUBIICHHUE. Y ICTbHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R = pl/S
1.8 3akoH Oma a1 yyacTka snekrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ COETMHEHHE MPOBOHUKOB PABHOTO COMPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 -
CMmernranabIie COEAMHEHUS TTPOBOTHUKOB
3,10 PaboTa u MmomHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHutHoe TOJi€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOW MHIYKIIHH
313 MarautHoe MoJi€ TMOCTOSHHOTO Marfdura. B3anMoaeicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SBneHue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ilpakmuuecxue pabomoi
H3mepeHue  ANEKTPUYECKOTO  CONMPOTUBICHHUS  PE3UCTOpPA;  MOITHOCTH
ANEKTPUYECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE
3.16 (pe3ucTopsbl, JaMIOYKa), OT HAMpPsHKEHUST Ha KOHIAX MPOBOIHUKA; 3aBUCHMOCTH

COIIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IJIOMIAANW €TO IOIICPEYHOTO CCUHCHUA U
YACIBHOTO COIIPOTUBJICHUAL.
HpOBepKa npaBuJia UIA 3JICKTPUUCCKOTO HAIIPSKCHHUA IIPpU NTOCICAOBATCIIBHOM

COCAMHCHUN MPOBOAHUKOB; IIpaBuJia JIA CHWJbl JJICKTPUYCCKOIO TOKa IIpU




HapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sa61eHUs 6 Npupooe: DBIEKTPHUUECKUE SBICHUS B arMmocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TI0JIe 3eMITH, IPEiQ MOIIOCOB,
pPOJIb MAarHUTHOTO TIOJIST /7151 )KU3HU Ha 3emile, TOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea. SIEKTPOCKOI, aMIEPMETpP, BOJBTMETpP, PEOCTaT,
CUCTYMK  DJIGKTPUYECKOM  JHEPruHu,  JJIEKTPOOCBETUTEIBHBIC  MPHOOPEI,
3.18 HarpeBaTeibHbIE ANIEKTPONPUOOPHI (mpumepst), AIIEKTPUYECKHE
MPEAOXPAHUTENIN, DJIEKTPOMArHUT, OJEKTPOJBUTATENh IOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BoJHEL. [1Ikana 3mekTpoMarHUTHRIX BOJTH
3.20 JlygeBas moniensb cBerta. [IpsiMonmHeliHOe pacipocTpaHEeHUE CBeTa
3.21 3akoH oTpaxeHHus cBerta. [Inockoe 3epkaino
3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus cBeta
3.4 JIunza. Xox nydeil B nnH3e. POKYCHOE pacCTOSIHUE JIMH3BI. OnTUYecKas cuia
' munH3bl: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl
Ipaxmuueckue pabomol
###PartHt#lI3Mepenre ONTUYECKONW CHIIBI coOuparomiell JUH3bI, (OKYCHOTO
paccTosHUs cobuparoriei JMH3bI (10 CBONCTBY paBEHCTBA pa3MepOB MpeAMeTa U
U300pakeHusl, KOrja MpeAMET PacHoJIOKEeH B JBOMHOM (oOKyce), MoKa3aTels
3.26 MPEJIOMIICHUS CTEKJIA.
###PartHt#lIccienoBanne CBOMCTBA M300paKCHUS, MOJYYEHHOTO C IOMOIIBIO
coOuparomiel JTUH3bI; M3MEHEHHUs (POKYCHOTO PACCTOSIHHMSI JBYX CIJI0KEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEIOMJICHUS CBETOBOTO Jy4a OT yrja MaJeHus Ha
IPaHHULIE «BO3JIYX — CTEKIIO»
3.7 Qu3suueckue seneHus 6 npupode. 3arMmenus Connna u JlyHel, 1Bera Ten,
' onTHYEeCKHUE SBJICHUS B aTMocdepe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TepHUCKol, ¢oToanmapar, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBEBLIE SABJIEHUA
Al PagnoaktuBHOCTE. Anb(da-, Oera-, ramMma-usznydeHus. Peakiuu anbda-u Oera-
' pacmana
4.2 OmnsiTel Pe3epdopaa mo paccesauto anbda-yactui. [InanerapHas Moaens atToma




4.3

CocraB aToMHOTO0 siipa. M30T0mbI

4.4 [lepuona monmypacnaga aTOMHBIX siAep

4.5 SnepHble peakiuu. 3aKOHBI COXPaHEHHUSI 3PS A0BOTO M MAaCCOBOTO YHCEI
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH pPaIMOAKTUBHBIA (OH,

4.6 KOCMHMYECKHE JIy4d, pPaJUOAKTHBHOE M3Iy4YEHUE TMPUPOJHBIX MHUHEPAJIOB,
JENCTBUE PAJMOAKTUBHBIX U3JIy4YCHUN HA OPraHU3M 4YeIOBEeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUYAJIbHBIM J103UMETpP, KaMepa

BunbcoHa, anepHasi 3HEpreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 7 knacc/ [epeimkun .M., UBanoB A.U., AkiimonepHoe o0I11eCTBO
«M3narensctBO «IIpocsenienue»

» dusuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AkiinonepHoe o0I111eCcTBO
«M3parenscTBO «IIpocBemienue»

» dusuka, 9 knacc/ [epeimkun A.B., I'yrauk E.M., MBanos A.U., IlerpoBa

M.A., AkmmmonepHoe o61iectBo «M3narenbctBo «IIpocBemenuey

METOJIUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA

®usznka. CaMOCTOATENbHBIE U KOHTPOJIbHBIE PAOOTHI. 7 KiIacc (aBTOPHI:
A. E. Mapos, E. A. Mapon). - M.: [Ipoda, 2016

®usuka. Junaktuyeckue Matepuaisl. 7 kiaacce (aBtopsl: A. E.Mapom, E.
A. Mapon). - M.: [Ipoda, 2017

®dusnka. luarnoctudeckue padoTsl. 7 kinace (aBropel: B.B.IllaxmaToga, O. P.
[Iedep). - M.: Ipoda, 2017

®wuszuka. COOpHUK BOIIPOCOB U 3a1a4. 7 kinace (aBropel: A. E. Mapom, E.
A. Mapomn, C. B. Tlozouckun). - M.: [Ipoda, 2017

dwusuka. 8 kmacc. Metoguueckoe mocodue K y4. [leprprmkuna. -
®unonosud H.B. (https://pdf.11klasov.net/15712-fizika-8-klass-
metodicheskoe-posobie-k-uch-peryshkina-filonovich-nv.html)

®dusuka.8 kinacc. Meroauueckoe mocooue - [Typeimena H.C.,



Baxeesckas H.E. (https://pdf.11klasov.net/7064-fizika-8-klass-metodicheskoe-
posobie-purysheva-ns-vazheevskaja-ne.html)

®duzuka. 9 knacc. Meroguueckoe nocodue K yu. [leppimkuna. — I'yTHUK
E.M., UepHukona, O.A.

Odusuka. lunakrudeckue Mmarepuaisl. 9 kinacc (aBropsl: A. E. Mapon, E.A.
Mapon). - M.: [Ipoda,

» ®usuka, 7 xknacc/ [lepeimkun .M., IBanoB A.W., AKiinoHepHOE 0OIIECTBO
«3narenbctBO «IIpocBemienne»

» dusuka, 8 knacc/ [lepeimkun U.M., BanoB A.U., AkiinonepHoe o0I11eCTBO
«3narenbctBO «IIpocBemienne»

» dusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., BanoB A.U., I[lerpoBa

M.A., AkimmonepHoe o6miectBo «M3narenscTBo «IIpocBemnienner

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1.bubnmoreka — Bce mo npeamery «dusukay. — Pexxum gocryma:
http://www.proshkolu.ru

2.BupneoonsIThl Ha ypokax. — Pexxum mocryna: http:/fizika-class.narod.ru

3 Envunas

KOJUTEKITUS ITU(POBBIX 00pa30BaTEIBHBIX PECYpCOB. — Pexkum moctyma:
http://school-collection.edu.ru

4 NnTepecHble MaTepUaibl K ypokaMm (GU3UKH MO TeMaM; TECThI IO TeMaM;



HaTJIsTHBIC
nocobus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
5 lludgpossie o6pa3zoBaTebHbIE pecypchl. — Pexxum goctymna:

http://www.openclass.ru
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