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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOKEHUWA M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00Opa30BaTeIbHON NPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toMm (penepanbHON paboyeil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (HOpMUpPOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTHM OOYYarOIIMXCSd W OpPraHU3alUI0 H3YyYEHHs
(Gu3MKU Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00yUYeHUsl, a TaKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB HA YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAeT pacnpeaeieHre yueOHoro Marepuaia
1o rojam o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpKaHUS U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TIOCKOJBbKY (pU3ndyecKkue 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u ¢GU3HIECKOU
reorpaguei, BHOCHT BKJIAJ B €CTECTBEHHOHAyYHYIO KapTUHY MM,
npenocTaBisieT Haubosee sCHble O00pas3lbl MPUMEHEHUS HAy4YHOTO0 METo/Aa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

Onna w3 TIaBHBIX 3a7a4d (puU3MUEecKOoro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHusi COCTOUT B (DOPMUPOBAHUHM €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
MHTEpeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMPEIIONiaracT OBJIAJCHHE
CIIEYIOUIMMU KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLEHUBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEJOBAHUS;

e HHTEPNPETUPOBATH  JIAHHBIE W UCIOJB30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemun wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro npeamera «®Dusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pealn3yrOUUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnerun Munucrepctsa npocseiienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne [TK4BH).
Ieaun nzyyenus pusuku:

MpUOOPETCHNE WHTEpPeca W CTPEMIICHHS OOYyYaromIuxcss K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepUu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONM (PU3MKHU JUIS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUU.

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

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBACHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHUIMX pacu€THBIX 3amad ¢
UCTIONh30BaHUEM (DH3MYECKHX MOJeNeld, TBOPYECKUX W MPAKTHKO-
OpPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOIHATH OTBITHI,
nabopaTtopHbie pabOTBl W  IKCHEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB PabOTHl ¢ mHpoOpMaIuel HU3NIEeCKOro COACp’KaHus,
BKJIOUast UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpo]ecCHoHaATBHON eSITSIBPHOCTH, CBI3aHHBIMHU
¢ (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbId YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HENEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 kiacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHb JabopaTOpHBIX padoOT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIacT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
o0y4Jaromuxcs, CIUCKa dKCIEPUMEHTANTbHBIX 3aJaHU, MpeJIaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aMeHa 10 (pU3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

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

®usuka — Hayka o npupoze. SBinenus npuponsl. duszmyeckue sBICHUSA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenudyuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHULI.

Kak ¢wusuka u japyrue ecrecTBEHHblE HayKHM HU3Y4alOT MPUPOLY.
EcTecTBeHHOHAyuUHBI METOJ NO3HAHUSA: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaeMoro sBieHus. Onucanue GU3NUecKuX SBIEHUN C TOMOLIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MPOLEAypa MPSMbIX U3MEPEHUN aHAOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue 1EHbI IeeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3MepeHune pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEa.
4. OmpeneneHue pazMepoB MaJIbIX TEIL.
5. M3mepeHue Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIaprKa, MyIMEHHOTO TOPU30HTAIBHO, TeM OOJbIle, YeM OOJbllle BhICOTA
IycKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BellecTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue dactul BemecTBa. CBS3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoil. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmmomelicTBue dYacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ta30B, KUJIKOCTEM M TBEPIBIX
(kpucTtaminyeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM CcTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGOmionenue  siBIeHUM,  OOBSCHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnuie padomut u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.
SBnenne uwHEpUUU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl KakK MNpUYMHA
U3MEHEHUSI CKOPOCTHM JBM)KEHHsS Teld. Macca kKak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIUMYECTBOM MOJIEKYJI B E€IUHUIIE
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 maHerax. Bec tena. HeBecomocts. Cnoxxenue
CHWJI, HaNpaBJICHHBIX MO OJHOW MpsAMoil. PaBHoaelcTBytomas cuia. Cuiia TpeHwusl.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MpUpPOJEC U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaGmronenue siBjeHUs HHEPIIUH.
4. HabGnroneHre U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJIEHCTBUIO TEI.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTU CKOJBbXKEHUA Opycka WIHM IIapuKa I0
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTXKEeHUsS (nedopMarini)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUIKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBILIECHUS U YBEIUYECHUS aBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUJAKOCTU OT IiayOuHBI. ['mapocratnueckuii
napanokc. Coobuiatoniuecs: cocyasl. ['uapaBinuyeckue MeXaHU3Mbl.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 1151 u3MepeHus aTMOchHEepHOTO JIaBICHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TENO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.

S L T o
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

IIepenava naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoruecs cocy/bl.

I'mppaBinueckuii npecc.

[IposiBnenue neicTBus aTMOCPEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIONMIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.
YcioBue IUIaBaHMs TeEJl: IJIABAaHUE WM MOTPYKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUJIKOCTb YaCTH Tela.

OmnpeneneHue  BBITAIKUBAIOLMIEH  CHJIBI, JECUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIKOCTh.

[IpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOLIENW CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIONIUE 3aBHCUMOCTH BBITAJIKUBAIOLIECH CHIIBL,
JCUCTBYIOIIEH HAa TENO B JKHIKOCTH, OT 00BbEMa TOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

KonctpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHune npaBuUiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

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

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NIPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblUara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TermuioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbIThI, MOATBEPKIAONINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKON TEOPUH.

Mogenun TBEPAOTO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJIOXKEHUN MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmauunBaHue U KamWUISIPHBIE siBJIeHUA. TemIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUIOBOTIO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH JHEPruu:
TeIJIonepeayda u COBEpIICHUE paboTHI. Bus TeIIonepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomngectBo Temorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. [lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u konaeHcauusa. Mcnapenue. Kunenue. YiaenpHas termiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CrOPAHMUSL.

[Tpunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TernoBble IBUTATENN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpavuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmionenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmroneHue TeninoBoro pacumpeHus Ted.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGroieHre nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Ornpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyPHl.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3ylibTaTe
TEIJIoTIepe1aun U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IPH CMENIMBAHUHU XOJOJHOW U
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJI000OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEILHOMN BIIAXKHOCTH BO3/yXa.

Ornpenenenue yaeabHOM TETIOTHI TUIABJICHUS JbA.

Pa3znen 7. JnekTpuyeckne H MATHUTHbBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeictBue
3apspkeHHBIX  Tenl. 3akoH KynonHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYHMHBI 3aPsI0B U PACCTOSTHUSI MEXKAY TETIaMH).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULMHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Nctounuku mocTossHHOrOo TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
o ydactka uenu. [locrnenmoBaTenbHOE W MApaJUIeIbHOE  COCIMHEHUE
POBOJHUKOB.

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

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBHME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHOe moJie 3eMJIM U €r0 3HAYEHUE NJIs )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe TOj€  JJIEKTpUUEecKOro Toka. IIpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. J[efiCTBHE MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJNIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3nekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUHU.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOJCHUCTBUE 3aPSPKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO ITOJIS.
HcToyHnKr MOCTOSTHHOTO TOKA.
JIeHcTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOro HANPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n Mmarazud cCOnpOTUBIICHUMU.
. BzaumopencTBue nocTOSTHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOXHOCTH PA3ICJICHUS MMOJOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlencTBuEe MarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW WHIYKLIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

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

UccnenoBanne NE€UCTBUS DIIEKTPUUECKOTO TMOJII HAa MPOBOJHUKA U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHue CUJIbI TOKA.

N3Mmepenne u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO YEpPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEeHUs U MaTepHaa.

[IpoBepka mpaBWIIa CIOXKEHHUS HANPSDHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEMHEHUHU IBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CHIBl TOKa MNPU MAPAIUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Onpenenenue pabOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UCTop.
Onpenenenue MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MarHUTOB TIpPU  UX
00BETMHEHUY U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHura OT CUJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexTpoaBUraTeIbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pasznen 8. MexaHu4yeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nB>keHrne. HepaBHoOMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl U1 MTHOBEHHas
CKOpOCTb TeJia TPU HEPABHOMEPHOM JIBUKECHUHU.

Yckopenue. PaBHOyckOpeHHOE MpsMoJiuHEHOe JBkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHws.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hprotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHKI CyNIEepIIO3UIUHU CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOs, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
nageHus. JBmxkenue mianer BOKpyr Comnua. IlepBasi kocmuyeckass CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepraibHOM TOYkH. AOCoONOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue umiyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTa M MOLIHOCTh. PaboTa cHII TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOJTHATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [lOoTeHIIManbHas SHEPrus cxKaTtou npyxuHbl. Knunetnueckas
sHeprus. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmroneHre MEXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€d W TPACKTOPUN ABUKEHUS OJHOTO M TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

H3mepenne CKOPOCTU U YCKOPEHHUS NMPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HalGmonenrne MmexaHu4YeCcKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKECHHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

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

HaGmronenre paBeHcTBa CHII MPU B3aUMOJICUCTBUU TEIL.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[lepenaua umiysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKOM IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM MIPHU JIBUKEHUM TEJa MO 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa U JaJbHEWIIEro pPaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU NPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e€3
HAYaJIbHOW CKOPOCTHU MYTH OTHOCSTCS KaK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBXKEHHS OT CHJIBI
HOPMAJILHOTO JTaBJICHHUSI.

Onpenenenue Ko3ppuLeHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUH Teja
0 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOIO U MOJABHKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHUS YDHEPTHH.

Pasznen 9. Mexanuyeckue Ko1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JTBUKEHUU.

3aryxatomue — koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BodHbl. (CBOHCTBA MeXaHWYeCKMX BOJIH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pPacinpOCTPaHEHMS.
MexaHn4yecKue BOJHBI B TBEPAOM TEJIE, CECMUYECKHE BOJIHBI.

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

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune konieOaHWiA TeNM TMOM JEHCTBUEM CHIIBI TSKECTH WM CHIIBI
yIPYTOCTH.
2. HabGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmioneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripocTpaHeHne NpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGmroneHue 3aBUCMMOCTHU BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKYyCTMUYECKHUN PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenue 4aCcTOTHI M Meproia KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/Ia KoJieOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoOJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh  TEpUOAa  KoJieOaHUU
NPY>KUHHOTO MAsATHHKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJTHBI.
DONEeKTPOMArHUTHOE  MoOJie.  DIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTpOMArHuTHhIX BOJH. Illkama »nexkTpoMarHUTHBIX BOJIH. Vcmonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

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

pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHUs cBera. l[lomHOe BHyTpeHHEe
OTpakeHue cBeTa. Vcnonap30BaHME TOJMHOTO BHYTPEHHETO OTPaKEHUs B
ONTUYECKUX CBETOBOAX.

Jluaza. Xox onayuedr B gauH3e. OnTuueckas cucrema (Qortoarnmapara,
MUKpOCKOINAa M Tejieckomna. ['ma3 kak onruueckas cuctemMa. biIM30pykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIEKTPaJIbHBIX IBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpsiMonMHEHOE pacHPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUI B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0J1 Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JTUH3.

[Tpunaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.
10. Monens ri1asa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [lomy4yenne 6emoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.
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Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHS CBETOBOTO Jiyya OT yIJa
TaJICHUsI.

2. HM3ydeHue xapaKTEpPUCTUK U300pakeHUs TpeaMeTa B IJIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEJIOMJICHUS CBETOBOTO JIyda OT yrJjia
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonyueHune n300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparouiei
JVH3BL.

6. OINBITHI IO Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB NPHU UX HAOIIOJCHUHU uepes
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, O6eta- u ramma-uznydeHus. CTpOCHHE aTOMHOTO
sanapa. HykmonHnas wmopaens atomHoro snapa. W3orombl.  PanuoakTuBHBIE
npeBpaiieHus. [lepros momypacmnaaa aTOMHBIX SAEP.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAOBOTO U MACCOBOTO YHCEI.
DOHeprusi CBsi3M aTOMHBIX sjep. CBsI3b Macchl W JHEpPruM. Peakuwu cuHTe3a U
nenenus sanep. Ucrounuku snepruun CosiHiia 1 3BE37.

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

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIONIECHHUS.

2. CrekTpsl pa3InYHbIX Ia30B.

3. Cnexrtp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBanue TPEKOB: HW3MEPEHUE SHEPrHUM YacTHIbBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTH TIPEAHA3HAYCH I CUCTEMAaTU3AIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHHOCTH,
MPUOOPETEHHOTO TIPU M3YyUYECHUU BCETO Kypca (PU3MKH, a TAaKXKe JJIS MMOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (u3WKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MpEIMET.

[Ipu M3ydyeHHU JAHHOTO MOJYJISI PEANM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITENPHOCTH, HA OCHOBE KOTOPBIX O0ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHbIX  IUIAHUPYEMBIX  PE3yJbTaTOB  00ydeHus, (Gopmupyetcs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHBIE.
[IpyHUIMNIHATBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaraeTcs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAY4YHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYKAIOIIEH TPUPOJIC U TTOBCEAHEBHON KU3HHU;
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauWOoOJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HA ypOBHE OCHOBHOIO OOLIEro 0O0pa30BaHMs HAMPABIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs 0yayT cOpMUPOBAHBI CIEAYIONIME JIMYHOCTHBIE PE3yJIbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHIMCKOM
bu3nUecKon HayKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:KIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJI€HUHM OOIIECTBEHHO 3HAUYMMBIX
U JTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMECHEHHEM
JTOCTH)KCHUHN (HDU3UKWU;

— OCO3HaHHE BAXXHOCTH MOPAIbHO-ITUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUS

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
MMO3HAHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIEH COCTABIAIOLICH
KYJIbTYpBIL;

— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTHU, WHTEpECca K HCCIE0BATEIbCKOM
NEeATEeNbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTH 0e30macHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXKHOCTH TMpaBUJ OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBaHUEM B
JOMAIITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pedIeKcHH, MPU3HAHKE CBOETO TIpaBa Ha
OMmMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJIOBeKa;

6) TPy10BOT0 BOCIIUTAHMS

— AaKTUBHOE Yy4YacTHE B PEIICHUU NPaKTHUUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOH U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e — UHTEpEC K MPAKTUYECKOMY M3yUEHUIO NTpodecchil, CBA3aHHBIX ¢ (U3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIsl PEIICHHUS 3ajad B
obJlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX MTOCIEACTBUMI JIJIsI OKPYKAIOLIEN CPebl;

e — OCO3HaHHWE TJI00AILHOTO XapaKTepa SKOJIOTMYECKUX MpoOJeM U IMyTed HX
pelieHus;

e 8) amanTanum K HU3MEHSIOIIUMCH YCJOBUSAAIM CONMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJICCTBUU TMPH BBHINIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JesITeIbHOCTD;

e — mOTPeOHOCTH B (HOPMUPOBAHWU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYIUPOBATH
U7, TIOHATHUS, TUTIOTE3bI O GU3UICCKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCcTH
[1)76370 478

e — IUTAHUPOBAHUE CBOETO0 pa3BUTUS B NPHOOPETEHWU HOBBIX (UUIECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DH3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCUCTBUM C YUE€TOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OcBOEHHS MporpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromerocst 0yayT copMupoBaHbsl MeTanpeIMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIE ACHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBISATh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIEHUI);

YCTaHABJIMBATh CYLUIECTBEHHBIN NMPU3HAK KJacCU(UKAIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISIT 3aKOHOMEPHOCTH M IPOTUBOPEUMS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYUHHO-CIICJCTBEHHBIE CBSI3M TMPHU HU3YyYEHUU (U3HUUECKUX
SBJICHUW U MPOLIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOUYEHUH, BBIJBUTATh TUIOTE3bl O B3aHMMOCBSI3AX
($u3MUECKUX BETUYMH;

CaMOCTOSATENILHO BBIOMpPATh CHOCOO penieHus y4yeOHOM (u3nueckon
3alauyn (CpaBHEHUE HECKOJIbKMX BapUaHTOB peUIeHUs, BbIOOp Haunbosee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE AEHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUIM HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nuecKuii SKCHEpPUMEHT, HeOONbIIoe HCCAeAOBaHHE (U3UUECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIH SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIOICHHUSI, OTIBITA, UCCIICIOBAHUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTH Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI M 3aIpOChl TIPH MTOUCKE U
orOope WH(pOPMAIUU WA JTaHHBIX C y4ETOM MPEHJIOKCHHOW y4eOHOU
bu3uveckoi 3a1a4m;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABICHNUS,

CaMOCTOATETLHO  BBIOMPATh ONTUMAJIBHYIO (GOpPMY TIpEICTaBICHUS
uHbOpPMAIMK W WUTIOCTPUPOBATH pelIacMble 3a]addl  HECIOKHBIMU
CXeMaMHu, TuarpaMMaMi, HHOU TpaduKoi U UX KOMOUHAITHSIMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B X0JI€ OOCYyXJeHMs y4yeOHOro marepuaiia, pe3ysbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 3a/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh HJ€H, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKAHUE
0J1aroKeaaTeIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyJIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIBITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (Qu3nyYecKon
npo0JIeMBl;

OPUHUMATh LEJIM COBMECTHOM NI€ATEbHOCTH, OPraHW30BbIBATH JACHCTBUSA
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXJaTh TMpPOIECChl U
pe3yIabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIpABICHUIO U KOOPJIAUHUPYS CBOM JECUCTBUS C APYTHUMH
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBl B JKU3HEHHBIX M YU4E€OHBIX CUTYyaIUsX, TPEOYIOIIUX
JUTSE petieHust GU3NYEeCKuX 3HaAHM;

OpUEHTUPOBATHCS B  PAJMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBHUyaIbHOE, TPUHATHE DPEIICHHUs B TPYyMINeE, MPUHSATHE PpelIeHUuN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEAOBAHMS C y4ETOM MMEIONIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJIaH €€ U3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSTETHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nueckoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIUXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTH Ce0s HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPaBO Ha OMIMOKY MpHU perieHn (U3NIECKUX 3a1ad WiIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIbTATBI

K xonIy oOyueHusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BerlecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MNPSIMOJMHEHHOE), TPACKTOPHUSA, PaBHOJICUCTBYIOIIAS
cua, nedopmanus (ympyrasi, MJIacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KECHHE, HEPABHOMEPHOE  JIBMIKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHUs, TMepefaya JaBji€HUS TBEPJABIMU TeEJaMH, >KUJIKOCTAMHU W
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, MpEeBpalleHUs
MEXaHMYECKOW PHEPruH) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMUX JaHHOE (U3HUECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHHE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKMBOM U HEXUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUs B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO NIaBIICHUS Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHU) (PU3UYECKUX SIBIICHUN;
OMMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTh, CPEAHAS CKOPOCTh, CUJA YIIPYTOCTH, CUJIA TSKECTHU, BEC
Tena, cuila TPEeHWs, MAaBieHHe (TBEPAOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKass padoTa, MOITHOCTbh, TUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi M MOTEHUUAJIbHAS SHEPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYHMH, HUX
0003HaueHUsI W CAWHUIBI (U3MYECKUX BEITUYHH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (DU3UUYECKYIO BEIMYUHY C JIPYTUMH BEJIMYUHAMU,
CTPOUTH rpaUKK U3yUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUUH;



XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
WCIIOb3ys MpaBuiia CJIOXKEHUsI CUil (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumezna, IpaBUJIO paBHOBecHUs peiyara (0Joka),
«30JI0TO€ TPaBWJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKMChIBATh €M0 MATEMATHYECKOE BHIPAXKEHHUE;

O00BACHATH (PU3UUECKHUE SABJICHUS, TPOLECCH U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil MpaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh MPUYMHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE W3 1-2
JOTUYECKUX LIAroB ¢ OMopoi Ha 1-2 HM3yuYEHHBIX CBOMCTBA (PU3HUECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3ajayd B 1-2 JeHCTBUSA, MCHOJb3YyS 3aKOHbI U
dopMyIbl, cBs3bIBaOIIME (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJl1ayyl 3aMUChIBATh KPATKOE YCJIOBHE, MOACTABIATH (PU3NUYECKUe
BEJIUYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOAMMBIE ISl PEIICHUsI 3a]]a4, OLICHUBATh PEAIMCTUYHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMUNHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh NpPH OMOUIU
(bu3MUeCKrX METOOB, B OMIMCAHUM MCCIICIOBAHUS BBIJCISTH IPOBEPSIEMOE
Opeanoyoxenue  (TUMOTe3y),  pazauyaTb U HMHTEPIPETHPOBATH
MOJIYYEHHBIH pe3yibTaT, HaXOIWUTh OIIMOKA B XOJIe OIbITa, Je1aTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

IPOBOAUTH OMNBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsIEMbIe
IPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBaTh X0 ONBITA U (DOPMYIHUPOBATH BHIBOIBI;

BBITIOJHATh TPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0BéMa, CHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPHUOOPOB C YUIETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
IpPYrol C UCIHOJb30BAaHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEpPHO JBWXKYILETOCS Telda OT BPEMEHHU JBUKECHHS TeJa, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
U HE3aBHCUMOCTH CHUJIbI TPEHHUS OT IUIOLIAU CONMPUKOCHOBEHUS TEJl, CUIIbI
YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIONMIEH CHUIIBI OT 00BbEMa
NOTPYKEHHON YacTH Tesa U OT IUIOTHOCTH KUIAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUW paBHOBECHS pblyara u OJIOKOB), y4acCTBOBATh B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUsS, CIEeNys MPeIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTATHl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
MPEIOKCHHBIX TaOMUI] U TpadHKOB, JENAaTh BBIBOJALI IO PE3yJIbTaTaM
UCCIICIOBAHUS;

NIPOBOJAUTh KOCBEHHBIC HM3MEpPEHHUS (U3MYECKUX BEIWYUH (ILUIOTHOCTH
BEIIECTBA JKUAKOCTH WM TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOA(DOHUIIMEHT TOJIE3HOTO JEHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUN W3MEPEHUN COOHMpaTh HDKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISATh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIA0OpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh IMPHUHIUIIBI JICUCTBUS TPUOOPOB M TCXHHYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUINBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpOH Ha WX omucaHus (B TOM 4YHCIIE:
NOIIMITHAKHA, YCTPOWCTBO BOJONPOBOJAA, THIPABIMYECKHN TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOH HACOC, apEOMETP), UCTIONB3Ys 3HAHHMS
O CBOHMCTBaX (U3MYECKUX SBICHUN W HEOOXOIAMMbIC (pH3MUECKHe 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpHUMEpPhl  (HAXOAWTh WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIB30BaHUSA (U3MYSCKUX 3HAHUK B TOBCEIHEBHOM
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS U COOJIOICHUS
HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH CpeJIe;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM ¢ TYyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 33JaHUA HAYyYHO-TIOMYJISPHYIO
auTepaTtypy  (QU3WYECKOTO  COAEp)KaHWs, CIPaBOYHBIE MaTEpPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMAIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHBIC KPAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



qyciae MyOJaMYHO JAeNlaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU OBTOM T[PAaMOTHO HCIOJIb30BaTh
M3YYEHHBIA TOHATUIHBIM amnmapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALEH;

OpU BBIIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMIE B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBINOJHEHHUEM IUIAHA JCHUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.

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

UCIIOJIH30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKCHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble TeNa, HACBHIICHHBIH M HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN IEKTPUUCCKUHN 3apsjl, dJIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUESCKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHUS (TEIUIOBOE pACIIMPEHHE M CXKaTHhe, Teriornepenaya,
TEIJIOBOE PAaBHOBECHUE, CMAUYMBaHUE, KANWUISPHBIC SIBJIICHHS, HUCIIApEHUE,
KOHJCHCAIUs, IUJIaBJIeHUe, KpUCTauM3anus (OTBEpACBaHUE), KUIICHHE,
TEeIJIonepeaayda (TeTI0NPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUE U KaNWUISIpHbIE SIBICHHUS B IPUPOJE,
KpUCTajUlbl B Tmpupone, uzinydeHue ComnHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKe POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SBJIICHUS B atMoc(depe, dIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MATHUTHOE
nosie 3emiid, Jped(d MOI0COB, pOJIb MAarHUTHOTO MOJS IJis JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJIUTh MPAKTHUECKYIO 3a/1auy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (HU3UUECKUX
SIBJICHUIM;

OMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBJICHUS, UCTIONB3YS
dbu3nUecKkue BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHUs, KOJIUUYECTBO
TEIJIOThI, yJeldbHAs TEIUIOEMKOCTh BEILECTBAa, YJEJbHAs TeIUIoTa



IUIaBJICHMS, yJeJIbHAas TEIJIoTa NapooOpa3oBaHMs, YJeibHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAIlIMHbI, OTHOCUTEJIbHAs BJIAXHOCTHh BO31yXd, JJIEKTPUUYECKHU 3apsl,
Cuja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(u3MUECKUI CMBICI MCHOJb3YEMbIX BEIMYMH, O003HAYEHUS U EAUHUIIBI
(¢u3MUeCKUX BEJIIMYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
($u3MUECKYl0 BENMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEeOpuun
CTpOEHUS BEILECTBA, MPUHIUII CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa JUisl ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpU ITOM J1aBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3allUCHIBaTh €r0 MaTeMaTHYeCKOe
BBIPA)KEHUE;

OOBSACHATH (PU3NYECKHE MPOIECChl M CBOMCTBA TeJN, B TOM YHUCIE U B
KOHTEKCTE CUTyalUl MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISITH
IPUYMHHOCIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYECKUX
IaroB ¢ Oomnopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PU3WUYECKUX SBJICHHMH,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, HCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (HU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBIABISATH HEJOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMMBbIE g €€ pelIeHHs, MPOBOAWTH pPacyéThl W CpPAaBHUBATH
HOJyYeHHOE 3HaUeHHe (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PpEHIMTh MPH MOMOIIU
(¢u3nYeCKuX METOJOB, HCIIONB3YysS OMHCAHHME HCCIIECOBaHUs, BBLACIATH
IIPOBEPSIEMOE  IIPEANOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BbIBOJIBL;

OPOBOJUTH OMNBITHI 1O HAOMIOACHUI0O (U3MUECKUX SBICHUN WU
¢u3rUecKrX CBOMCTB Tel (KamUUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHMsl NpPH MU3JIYYEHHH OT LBETa M3Iydarolmed (IOraomaroei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIIEPATYPhI KUIKOCTH U
IJIOMAaA €€ IOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsAl0B, B3aMMOJEWCTBUE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJIU3allisl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMArHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
MpOBEpsEMbIE MPEANON0KEHHsI, COOMPATh YCTAHOBKY M3 MPENJIOKEHHOIO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (HOPMYITUPOBATH BHIBOIbI;
BBIMOJHATh ~ MpsIMble  M3MEPEHUsT  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQKHOCTH BO3[yXa, CHJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJIOrOBBIX NPUOOPOB M JATYMKOB (PU3MYECKUX BEIIMYMH, CPAaBHUBATH
pe3yabTaThl U3BMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢ MCHOJB30BAaHHEM  MpPSIMBIX  HM3MEpeHUuH  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEr0 4epe3 TMPOBOJHUK, OT HANpPSDKEHUS Ha  TIPOBOJHUKE,
UCCJIEIOBaHUE TMOCIEAOBATENIbHOTO M MapaJJIeIbHOIO  COEIMHEHUMN
IPOBOJAHUKOB): TUIAHUPOBATH HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, Clenys MNpeIoKEeHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 10 PE3YIbTaTaM HCCIIEI0BaHUS;

IPOBOAUTh KOCBEHHBbIE H3MepeHUs: (U3MYECKUX BeNIUYMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBIICHHE TMPOBOJHUKA, paboTta U
MOIIIHOCTh 3JEKTPUYECKOTO TOKa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCJISITh 3HAUEHUE BEITNYUHBI;

co0JIro1aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh IMPUHLMIOBL  JCHCTBUSA U3YYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHCAaHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETP,
BOJIBTMETP, CUETUYMK DSJIEKTPUUYECKON DSHEPIUH, 3JIEKTPOOCBETUTEIBHBIC
npuOOPbI, HATPEBATEIBHBIE AIIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, AJIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
WCIIONIb3Ysl 3HAHUSA O CBOMCTBAX (M3WYECKUX SIBJICHUM M HEOOXOIMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIbHBIE
npuboOpsl 1O CXeMaM ¢ CXEeMaTHYHBIM PHCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TUTPOMETpP, ABUIATE]b BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX



[eNeil C MOCIe0BaTENbHBIM U MapaJUIETbHBIM COSTUHEHUEM 3JIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAUEHHUS HIIEMEHTOB JIEKTPHUECKUX IIETICH;
MPUBOIUTH  TpUMEpPHl  (HAXOAUTh  WH(OOpPMAIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUA (PU3MYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJIs oOecrieueHns 0€30MacHOCTH P OOpAIeHUH ¢ MPUOOpaMu U
TEXHHYECCKUMHU yCTPONCTBAMHU, COXpPAHEHUS 370POBbS M COOIOACHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOILEH CpeJie;

OCYIICCTBIISITh TOUCK HH(pOpManuu (GU3HYECKOTO COJACpPKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTEIIBHBIX ~ MCTOYHUKOB  BBIICHATH WH(GOpMAIUIO, KOTOpas
SIBJISICTCS IIPOTHBOPEYNBOM WITM MOXKET OBITh HEJJOCTOBEPHO;
UCIIOJIb30BaTh MIPH BBHITIOJHCHUN YYCOHBIX 3aJIaHWH HAyYHO-TIOMYJISPHYIO
IUTEpaTypy  (PU3NYECKOTO  COJCp)KaHUs, CIPABOYHBIC MaTepHAaIbI,
pecypcel cetn MHTEpHET, BlageTh NpruéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(OPMAITUU U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0600mass wHpOpMaIMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TIPEACTABIATH PE3yIbTaThl
IPOEKTHOW WJIM MCCIIEOBATEIbCKON NEATETbHOCTH, MPU 3TOM TPaMOTHO
UCIIOJIB30BaTh W3YYCHHBIM TOHSATUMHBIA —ammapaT Kypca (U3UKH,
COIMPOBOXK/IaTh BBHICTYIIEHHUE MPE3CHTAIIUEH;

OpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIACAOBAHMM (U3HMUECKHUX
IPOIIECCOB paclpeesiiTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJla4yaMU, CJICJIUTh 3a BBHIMOJIHEHUEM TUIaHA JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJAJ B
JESITENBHOCTD TPYIIIIbI, BRICTPANBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3pemiaTb KOHQIUKTHI.

K xoHny o0yuenust B 9 kiacce npeIMEeTHbIE pe3yJIbTaThl HA 0A30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh TMOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHBHOCTh MEXAaHHMYECKOTO NBIKECHHS, Jehopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIBbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, HMEHTP THKECTH, aOCONIOTHO TBEPAOE TEO,
LHEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBI UCITyCKaHUs M TOTJIONMICHUS, anbda, 0eTa- U raMMa-u3IydcHus,
M30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, pABHOMEPHOE JBU)KEHUE 10 OKPYKHOCTHU, B3aUMOJICHCTBHE
TEJ, PEAKTUBHOE IBMKEHHUE, KOoJeOaTelIbHOE NIBH)KEHUE (3aTyXarouue U
BBIHYXKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPA’KEHUE
3ByKa, MPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHUE M MPEIOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTPaKEHHUE CBETA, PA3JI0KEHHUE OEJIoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTro CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MUECKUX SBJIECHUH B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUe SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE T1aHeT COTHEYHON CUCTEMBI, pEaKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LIBETa TeT,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTHYECKOE NEeWCTBUE BHUIMMOIO,
yIbTpaUONETOBOIO M  PEHTICHOBCKOTO M3JIy4YeHUH, €CTeCTBEHHbBIN
pasivoakTUBHBIM (DOH, KOCMHMUYECKHE JIy4YHd, PaAUOAKTUBHOE W3JIydEHHE
IPUPOAHBIX MMHEpAJIOB, JCHCTBUE paJMOAKTUBHBIX W3JIYyYEHUH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIIEJSATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (HU3HUECKUX
SIBJICHUM;

OTKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (U3NUYECKHUE SIBICHUSA, UCIOIB3YS
¢u3nyeckue BeIMUYUHBI (CpeAHssi WU MTHOBEHHAash CKOPOCTb Tejla IpHU
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepEMEIIEHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCeHMs, BEC Teja, HUMIYJIbC Telld, HMITYJIbC CHJIbI,
MEXaHH4YecKass padoTa M MOILMHOCTh, MOTEHLUAIbHAs DJHEPrus TeJa,
HNOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, NMOTEHLIHMAJIbHAs 3HEPIUsl CHKaTOU
OPYXXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHW4YEeCKas JHEPrus,
NEPHUOJ M YacTOTa KoJeOaHUH, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPElbl), IPU ONMHCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHH CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HAUYEHUs M €OUHUIBl (U3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C IPYTHMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BETNYHH;
XapaKTepu30BaTh CBOWCTBA TeN, (PU3MUYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpPaHEHWs] 3HEPruHu, 3aKOH BCEMHPHOIO TATOTEHHS,



OPUHLUI CYNEPHO3UINN CHJI, TPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUS HMMITYJIbCa, 3aKOHBI OTPAXCHHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsA0BOrO U MAaCCOBOTO YHUCEI
IpU SAEPHBIX pPEaKIHsIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CUTYyalMid MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
NPUYHUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE U3 2—3 TOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 HW3yYEHHBIX CBONCTBA (PU3NUYECKUX SIBICHHUHU,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha cuctemy w3z 2-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M (POPMYIIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3a/ladyll 3alHChIBaTh KpPATKOE
YCIIOBHE, BBHISBISITH HEJOCTAIONIUE WU M30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (hOPMYIIBI, HEOOXOIUMBIE ISl PEHICHHS, TPOBOJAUTE PACUETH U
OLICHWBATh PEATMCTUYHOCTh TIOJYyYEHHOTO 3HAYeHUs (PU3NIecKon
BCJIUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIU
(¢u3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHE WCCIEIOBaHUS, BBIIEISATH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPABUIBHOCTh TOPSAKA
NPOBEJICHUS  HCCIEIOBAaHUs, JIeJIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMBITHI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
du3nuecknx CBOWCTB Tenl (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUS] DHEPTUH, 3aBUCHUMOCTh IepUoAa KOJIeOAHWW MPY>KUHHOTO
MasTHUKA OT MAaccChl Tpy3a M KECTKOCTU NPYNKUHBI U HE3aBUCHUMOCTH OT
aAMIUTUTY/BI MAJIBIX KOJICOaHMM, IPSIMOJIMHEHHOE PAaCpOCTpaHEHUE CBETA,
pa3jioxeHue Oelloro cBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHs NpeaMeTa B coOuparomiei
JIWH3e, HAOJIOJEHUE CIUIONIHBIX W JMHEHYATHIX CHEKTPOB H3IIYUYCHHS):
CaMOCTOATENTFHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
o0opynoBaHUs, ONWUCHIBATH XOJl OMbITAa W  €ro  pPe3yJbTaThl,
dbopMyTHpOBaTH BHIBOBI

HIPOBOJIUTH NMPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMM, OINpenessis
CpeqHee 3HAUYCHHE H3MepsAeMON BelMMYuHBl ((HOKyCHOE paccTosHuE
coOuparomeli JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEPEHHUS
(u3MepuTenpHOro npudopa);

NPOBOJUTH HCCJIENOBAHUE 3aBHCUMOCTEH (U3NYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TPSIMBIX HM3MEPEHHH (3aBUCHMOCTH TYTH OT BpPEMEHHU



MIpY PaBHOYCKOPEHHOM JIBIDKCHHHM 0O€3 HadaJbHOW CKOPOCTH, TepHoia
KOJIeOaHM MaTeMaTHYeCKOrO0 MasTHHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpakeHUsi CBETa OT yrija MaJcHUs U yIjia MpeJIOMJICHHs] OT yria
MajJieHus1): TIUIAaHUPOBAaTh HCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (HUKCHPOBAaTh pe3yibTaThl  IMOJTYYCHHOW 3aBUCUMOCTH
bu3MYeCKUX BEIMYUH B BHUJAEC TaOIUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHus;

NIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TMpPU PABHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJTHOTO MaJeHUs, XKECTKOCTh MPYKUHBI, KOADDHUIHCHT
TPEHHSI CKOJIBKCHHSI, MEXaHWUeckas padoTa W MOIIHOCTh, 4YacTOTa M
neproy; KoysieOaHWW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOWpAIONIICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
IUTAHKUPOBATh HM3MEPCHHS, COOMpaTh AKCICPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIys MPEIIOKCHHOW MHCTPYKIIMH, BBIYUCISATH
3HAUCHWE BEJIMYUHBI M aHATM3UPOBATH MOJYUCHHBIC PE3YIIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Jab0paTOpHBIM
0o0opy10BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKKA HU3YYEHHBIX (DU3UUECKUX MOJeNei:
MaTepHuajibHasg TOYKa, a0COJNIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHMK
CBETa, JIy4, TOHKas JIMH3a, IUJJAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JACHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBax (u3MYECKUX SABICHUU ©  HEOOXoAuMmbie (u3mdeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
Py penieHuN Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOCHUS N300paKEHUI B TIOCKOM 3€pKajie U COOUpAIONIEeH JIMH3E;
OPUBOIUTH  TpUMEpHl  (HAXOauTh  WHGOOpPMAIMI0O O  MPUMEPax)
MPAKTUYECKOTO HCIIONB30BaHUA (PU3NUYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIeHnu ¢ MpuoOopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIICH CpEJIe;



OCYIIECTBIATh TOUCK HHPOpMauu (UINIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOUCKOBBIN 3aMpOC, HAXOIUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH MONYYCHHON MH(POpPMAIIMH Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TIOTIOJHUTEIbHBIX HICTOYHUKOB;

UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 3aJlaHUil HAYYHO-TIOMYJSPHYIO
auTepatypy (pusmUeckoro - coaepikaHMs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(OPMAIIMU U3 OJHOW 3HAKOBOIM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YJIbTATHI MPOSKTHOW MU HUCCIIEIOBATENbCKON
ACeSTeNbHOCTH, TPU OTOM TPaMOTHO  HCIONB30BATh  HM3yYCHHBIN
NOHATUHHBIA amnmapar HW3y4aemoro paszena (pU3UKd U COMPOBOXKIATH
BBICTYIUIGHHWE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. ®u3uka u e€ poJib B NO3HAHMH OKPY:KAKOIIEro MUpa
b K
1.1 ®dusuka - Hayka o0 pUpoJe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnyeckre BEJTNUNHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOT TTO3HAHUS 2 1 bubmorexa HOK
' v A https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
bu6 e OK
2.1 CrpoeHue BelecTBa 1 nommorexa I
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BElllECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 ubsmorexa L
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 MexaHuueckoe JBMKECHUE 3 nosmmoreka LO

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




3.2 WNuepuus, Macca, MI0THOCTh 4 1 bubmorexa OK
https://m.edsoo.ru/7f416194
3.3 Cwna. Buner cun 14 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPIAbIMU 3 bubnuoreka [JOK
' TEJIaMHU, )KUJAKOCTSIMU U Tra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBneHue KuJIKOCTH 5 bubmorera [IOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 mommorexa 110
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU 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
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTHyeckue
n/n Bceero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI pecypesI
| ®du3nKa — Hayka O MPUPO/IE. |
SIBnenus npupoabl
2 DU3NYECKUE SBICHUS 1
3 dusndecKue BETMIHHBI U UX 1
U3MEpPEeHUE
Ypok-uccnenoanue "N3mepenne
4 TEMIIEpaTypbl P TOMOIIH | |
KUJKOCTHOTO TEPMOMETPA U JaT4YHUKa
Temneparypsl"”
MeToabl Hay4HOTO IMO3HAHUSL.
. bu6mmoreka [JOK
5 Onucanne GU3NIECKUX SBICHUN C 1
. https://m.edsoo.ru/ff09f72a
MIOMOIIBIO MOJIENEN
VYpoxk-uccnenoanue "[IpoBepka
6 TUIIOTE3bI: AATILHOCTH MOJIETA IIAPHKA, 1 |
MYILIEHHOTO TOPU30HTAIbHO, TEM
OobIie, yem OoJIbIle BhICOTA ITycKa'"
Crpoenue BemecTBa. OMBITHI,
bu6mmoreka [JOK
7 JI0Ka3bIBAIOLIME JUCKPETHOE 1
https://m.edsoo.ru/ff09fe0a
CTPOEHHME BEIlleCTBa
bu6mmoreka [JOK
8 JIBU>KEeHME YacTUIl BENIECTBA 1
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OnbITHI MO

9 HAOJIOJICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEILIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSTHUN
1 BOJibI. O000IIIEHHE 10 pa3eTy bubnuoreka [JOK
«IIepBOHayYaIbHBIE CBEAEHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
MexaHndeckoe JBHKEHHUE.
bubmmoreka [IOK
12 PaBHOMEpHOE M HEPAaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBIKCHUE
bubmuorexa [JOK
13 Ckopoctb. EAVHUIBI CKOPOCTH 1
https://m.edsoo.ru/ff0a079c
bu6mmoreka [IOK
14 Pacuet nytu u BpeMeHU IBUKEHUSA
https://m.edsoo.ru/ff0a0ae4
15 Wuepnus. Macca — mepa bubmuorexa [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 IInoTHoCTh BemecTBa. PacueT Macchl bubnuoreka [JOK
1 00beMa TeJia 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
7 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPOIO TEJIa»
13 Pemenne 3agau o treme "IImoTHOCTH bubnuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuita KaKk XapakTepUCTHUKa
19 B3aumoaeiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JIaGopatopHas pabota «/3yuenue

3aBUCHUMOCTH PACTAKCHUA




(medopmaryin) NpyXHHBI OT
MPUJIOKEHHON CHJIBI)

21 SIBnenune TaroreHus. Cuia TSHKECTH
CBsI3b MEXIY CHIION TSHKECTU U
N Y bubnuorexa [JOK
22 maccoit Tena. Bec tena. Penienue
" " https://m.edsoo.ru/ff0al778
3aja4 1o teme "Cuia TshKecTu

oy Cuna TsDKeCTH Ha JAPYrux IlaHeTax. bubnuoreka [JOK
Pu3nYecKue XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [IOK

24 Wsmepenne cun. JuaamomMeT

P A p https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxxeHne IByX CuJjl, HallpaBIICHHBIX
26 10 OJHOM IT 51?\14);171 ’ bubmorera [IOK
8 N p ’ https://m.edsoo.ru/ff0ala70
PaBHOfelicTBYIOIIAS CHIT

7 Pemrenue 3agaud mo reme
"PaBHoaeiicTByrOIAasa cu"

)3 Cuna Tpenus u e€ Buabl. TpeHue B bubnuoreka [JOK
MIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabdora «3y4yeHue
3aBUCUMOCTHU CHUJIbI TPEHUS

bubnuoreka [JOK
29 CKOJIb)KCHHS OT CHUJIbI JABJICHUS U
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITUXCS
MMOBEPXHOCTEI»

30 Pemienue 3agau Ha onpeneneHue
PaBHOAEHCTBYIOIIEH CUJIIBI

31 Pemenne 3agau mo Temam: «Bec bub6nunoreka [JOK

Tenay, «I'paduueckoe n3obpaxeHue

https://m.edsoo.ru/ff0alde0




cuny, «Cunbly, «PaBHOAEHCTBYIONIA
CHLII»

KonTposnsHas paboTa mo Temam:
«MexaHuveckoe JBKeHHe», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«['padrueckoe n300pakeHUE CHIY,
«Cub»

13 Hasnenue. CiocoObl yMEHBIIIEHUS U bubnuoreka [JOK
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnue raza. 3aBUCUMOCTD

N bubmuorexa [JOK
34 JIaBJICHHMS Ta3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEMITepaTyphl
Ilepenaua naBieHusT TBEPALIMUA
P P bu6mmoreka [IOK
35 TeJIaMH, )KUIKOCTSIMH U Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3akon Ilackans

36 JlaBiaeHue B )KUIKOCTH U rase, bubmuorexa [JOK
BBI3BAHHOE JEUCTBHUEM CHJIBI TSKECTHU https://m.edsoo.ru/ff0a2718

17 Pemenne 3agau mo teme «JlapneHue B bubnuoreka [JOK
JKAIKOCTH U rase. 3akoH Ilackais https://m.edsoo.ru/ff0a2826

bu6 e OK

38 Coo0mmaronmecs: Cocyapl nosmorexa L

https://m.edsoo.ru/ff0a2970

39 I'uppaBanueckuii mpecc bubmorexa HOK

P p https://m.edsoo.ru/ff0a3136

40 Maunowmertpsl. [lopuineBoit
JKUJKOCTHBIN HAcoc

A1 Atmocdepa 3eMiH ¥ IPUYMHBL €€ bu6nuoreka [IOK
CYLLIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATMocdepHoe bubnuoreka [IOK




JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

W3mepenne atMoc(epHOTo JTaBIICHHS.

bubmuoreka [JOK

43
OmneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
bubmmorexa [{OK
44 JABJICHUS OT BBICOTHI HaJl YPOBHEM
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomertp-anepoun. AtmochepHoe bubnuorexa [JOK
JIaBJICHHE Ha Pa3INYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau mo reme "
AtmocdepHoe naBneHue"
JlelicTBUE KUJIKOCTH W Ta3a Ha
bu6moreka [IOK
47 IIOIrPY>KEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabora «OnpenenecHue
43 BBITAJIKUBAIOIICH CHIIBI, bubmuorexa [JOK
JEUCTBYIONIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
JlaGopaTopHas paboTa 1o Teme
49 «Hccaenosanue 3aBUCUMOCTH Beca bu6mmoreka [JOK
Teja B BOJAE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TeJIa»
bubnnoreka [JOK
50 [InaBanue ten i
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota
51 "KoHcTpynpoBaHue apeomMeTpa uin
KOHCTPYMPOBAHHE JIOAKU U
omnpeneneHue e€ rpy30no0abEMHOCTH"
52 Pemenne 3amau no temam: «IlnaBanue bubmuoreka [JOK




cyaoB. Bo3ayxonnaBanuey,
«/laBiieHne TBEPIBIX TEIN, JKUIKOCTEN
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtposnsHas paboTa o teme

53 «/laBneHue TBEpAbIX TEN, KUIKOCTEN
Y Ta30B»
bubmmoreka [{OK
>4 Mexaiitieckas pagota https:/m.edsoo.ru/ff0a3f82
55 MomtHocThs. EQUHUIEI MOIIHOCTH bubmmorexa LHOK
https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér

56 MOIIIHOCTH, pa3BUBAEMOIl pu 1
noanéMe 1o Jjectauire"

57 [Ipocthie MexaHu3mbl. Poiyar.

PaBHOBecue cuit Ha peryare
Poruaru B TexHuke, ObITY ¥ IPUPOJIE.

58 JlaGopaTtopHnas pabota 0.5 bubnuoreka [IOK
«MccnenoBanue ycaoBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara»

59 Pemenne 3agau 1mo Teme «YciIoBHUS bubnuoreka [JOK
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddumuent nmonesnoro aeicTeus

60 MexaHusma. Jlaboparopnas paboTa 0.5
«3mepenue KIIJ] nakinoHHOM
MIJIOCKOCTH

61 Pemenue 3agau o teme "Pabora, bu6mmoreka [JOK
motHocTh, KIT" https://m.edsoo.ru/ff0a4c48

62 MexaHnnueckas SHEprusl. bubnunoreka [JOK




Kunernueckas u noreHuuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPrUu

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"DKcrepuMEHTaNIbHOE OTIpeIeTICHUE
W3MEHEHUS] KHHETUYECKON 1
MOTEHIIUATILHON YHEPTUU TIPU
CKAaThIBAaHHUH TeJa MO HAKJIOHHOW
IJI0CKOCTH"

65

KonTponbHas pabota no teme
«PaboTa 1 MOIIHOCTh. DHEPrUs»

66

PeseprubIit ypok. Paborta ¢ Tekcramu
no TeMe "MexaHnueckoe IBuxkeHue"

bu6moreka [IOK
https://m.edsoo.ru/ff0adee6

67

Pesepsubiit ypok. PaboTta ¢ Tekcramu
o teme "JlaBieHue TBEPBIX T,
SKUIKOCTEN U ra3os"

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0adffe

68

PesepBHbIit ypok. PaboTta ¢ Tekcramu
o teMe "Pabora. MOIIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YUYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI YYEHUKA

®dusuka, 7 knacce/Ilepeimkun A.B., OO0 «/IPODAy»; AO «M3natensctBo [IpocBemenuey;

Beenure cBOl BapuaHT:

METOANYECKHUE MATEPHUAJIBI 1JISI YUUTEJIA

1. Jlykamuk B.W. c6opHuk 3anau no ¢pusuke 1st 7-9 kinaccoB 001eo0pazoBaTeNbHbIX yupexaenui / B. 1.
Jlykamuk, E.B. lIBanoBa. - M.: IIpoceemenue, 2010.

2. Maposn, A. E. ®usuka. 7 ki1.: quaakruueckue Mmarepuaisl / A. E. Mapon, E. A. Mapon.- M.: Jlpoda. 2010.
3. Mapon, A. E. ®usuka. 7 KJ1.: TPEHUPOBOYHbBIC 3a/IaHUs; 3a1aHUA 1711 CAaMOKOHTPOJI; CaMOCTOSATENIbHbBIE
paboTel 1 11p. YuebHo-metoguueckoe nocooue / A. E. Mapown, E. A. Mapon. - M.: Jlpoda. 2010.

4. EnoxoBuu A.C. CripaBoYHUK 10 PU3HKE U TEXHUKE. Y4eOHoe mocodue s yuamuxcsa. M. [Ipocsenienue,
1989.

7. ®uzuka: guaakTuaeckue Mmarepuansl s 7,8,9 knaccos / A.E. Mapon - [Ipoda, 2007.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCblI CETU UHTEPHET

http: //elkin52.narod.ru/

http: //class -fizika.ru/

https://resh.edu.ru/

http: //lwww .fizika.ru/

http://physics03.narod.ru/

https://learningapps.org/index.php?overview&s=&category=0&too



8 KIIACC
TemaTu4eckoe IIIAHUPOBAHUE

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Kourpoububie | I[IpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThbI
pecypcbl
Pasznea 1. TensoBble siBJeHUS
. bubmuotexa [JOK
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7
https://m.edsoo.ru/7f4181ce
b K
1.2 TermoBbie MpOLECCHI 21 1 5 nomorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI
)1 DIIEKTPUYECKUE 3apsi/ibl. 3apsSKEHHbIE Tella 7 1 bubnuoreka [JOK
) U UX B3aUMOJCUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 1 211e €CKHUH 20 1 7
OCTOARHBII STCKTPHACCII TOXK https://m.edsoo.ru/7f4181ce
bu6 K
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 ubmmorexa HO
https://m.edsoo.ru/7f4181ce
bu6 K
2.4 DNeKTpOMarHuTHask UHIYKIUS 4 nommotexa [0
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 3




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KIIACC
IToypo4Hoe niiaHupoBaHue

N KosmyecTBo yacos I DJIeKTPOHHbIE
0 ara
KonTpousb IIpakTuyec uupposbie
n/ | Tema ypoka Bce H3y4eH
HbIE KHe o0pa3oBaTtejibHbIE
11 ro us
padoTbI padoTsI pecypchl
OcHOBHBIE
MOJ0KEHUS
MOJIEKYJISIPHO-
. bubnuotexa [JOK
KAHETHYECKOH
co 1 https://m.edsoo.ru/ff0
TEOPHUH U UX
p 25256
OIIBITHBIE
MOITBEPIKICHU
P
Maccan
pa3Mep aToMOB 1
1 MOJIEKYJT
Mopaenu
TBEPJIOTO,
bu6moreka [IOK
JKHIKOIO U
A3006Da3HOr0 1 https://m.edsoo.ru/ff0
past a540e
COCTOSIHUAM
BEIIECTBA
OO0ObscHeHnE
CBOIICTB
TBEPJIOTO,
JKHJIKOIO U
razo00pa3Horo
COCTOSTHUH |
BEIIECTBA HA
OCHOBE
MOJIOKEHUH
MOJIEKYJISIPHO-
KHHETHYECKOH
TEOPUH
Kpucrannmaeck bubnuorexa [IOK
ue 1 aMop¢HbIe 1 https://m.edsoo.ru/ff0
Tena a5800
bu6mmoreka [JOK
CMauuBaHUE U
6 P 1 https://m.edsoo.ru/ff0
p a5530




IToBepxHOCTHOE

Teruioo0OMeH u
TEIIOBOE

HATSDKCHHE
Tennosoe bubmuoreka [IOK
7 paclIupeHue u https://m.edsoo.ru/ff0
cKaTue a5a26
Temneparypa.
CBs13b
TEMIIEPATYPHI
8 CO CKOPOCTBIO
TETUIOBOTO
JIBDKCHHS
YaCTHI]
Bnyrpennss
SHEPTHS.
bu6moreka [IOK
CnocoOb1
9 https://m.edsoo.ru/ffO
HM3MEHEHUS
. a5c60
BHYTpEHHEH
SHEPTUU
Bt bu6mmoreka [IOK
10 S https://m.edsoo.ru/ff0
pelt 26412
Ypok-
KOH(EpEeHITUS
"IIpakTrueckoe
HCIIOJIb30BAHKE
TETIOBBIX bubnuoreka [JOK
11 CBOMCTB https://m.edsoo.ru/ff0
BEIIECTB U a65¢c0
MaTepuasoB B
LeJIsIX
sHEprocoepexe
HUA"
KoaunuectBo
bubmuoreka [JOK
TEILIOTEHI.
12 v pesIbHas https://m.edsoo.ru/ff0
s 26976
TETIOEMKOCTh
YpaBHeHue
TEII0BOIO bu6mmoreka [JOK
13 OaytaHca. https://m.edsoo.ru/ff0

a7088




paBHOBecHe

14

JIaGopatopHas
pabota
"UccnenoBanue
SIBJICHUS
TEII00O0MEHa
npu
CMEIIMBAHUH
XOJIOJTHOU U
ropsiuei BOJbI"

bubmuoreka [IOK
https://m.edsoo.ru/ff0
a6a98

15

Pacuer
KOJINYCCTBA
TEIJIOTHI,
HEO0O0XO0IUMOT0
JUTS. HarpEeBaHUS
Tena u
BBIJICIISIEMOTO
UM TIpA
OXJAXKICHUU

16

JlaGoparopHas
pabota
"Onpenenenne
YAEIbHOU
TEIIOEMKOCTH
BemecTra"

bu6moreka [IOK
https://m.edsoo.ru/ff0
a6bbb0

17

DHeprus
TOILIMBA.
VnenpHas
TEII0Ta
CropaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
a7b5a

18

IInaBnenue u
OTBEpJICBaHUE
KpUCTAJUIMYECK
X Tell.

VY nenpHas
TEIIoTa
TIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0
a71d2

19

JlaGopatopHas
pabota
"Onpenenexnue
YAECIBHOU
TETUIOTHI

bu6mmoreka [JOK
https://m.edsoo.ru/ffO
a72fe




[U1ABJIEHUS
npaa"

20

[TapooGpazoBan
nue nu
KOHJICHCAIHS.
Hcnapenue

bubmuoreka [IOK
https://m.edsoo.ru/ff0
a740c

21

Kunienue.
VnenvHast
TEIUIOTa
napooOpazoBaH
us u
KOH/JICHCAIIHH.
3aBUCHUMOCTH
TEeMITepPaTyphl
KHUIICHUS OT
aTMoc(hepHOro
TABJICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0
a786¢

22

BnaxxaOCTB
BO3/IyXa.
JlaGoparopHas
pabota
"Onpenenenne
OTHOCHTEIBLHOMU
BJIA)KHOCTH

Bo3qyXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a7628

23

Pemrenue 3agau
Ha
ompeneeHue
BJIQ)KHOCTH

BO3/IyXa

24

ITpuHIMITEL
paboThl
TETIOBBIX
IBUTATEJIEH.
ITapoBas
TypOuHa.
JIBurarenn
BHYTPEHHETO
CropaHus

25

KI1J1
TCIIJIOBOI'O
JABUT'ATCIIA.

bu6mmoreka [JOK
https://m.edsoo.ru/ffO
a7cic




TerutoBbie
JIBUTATETU U
3almTa
OKpYyKaromeun
cpelbl

26

3akoH
COXpaHEHUs U
MIPEeBPAICHUS
SHEpPIruu B
TCIIJIOBBIX
mporeccax

27

ITonroroBka K
KOHTPOJIBHOU
pabore 1o Teme
"TemnoBbie
SIBJICHHSA.
N3menenme
arperaTHbIX
COCTOSTHAM
BemecTra"

bubmmoreka [{OK
https://m.edsoo.ru/ff0
a83f2

28

KonTposbHas
pabora 1o Teme
"Tennoseie
SIBJICHHSA.
HUsmenenue
arperaTHbIX
COCTOSTHAM
BemecTra"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a8bae

29

DIeKTpu3aIus
ten. JIBa poaa
ANEKTPUIECKUX
3apsIoB

30

Ypok-
HCCIEI0BaHNE
"DnexTpusanus
TeJ UHAYKLHEH
U Tpu
CONIPUKOCHOBEH

nn

31

B3aumoneicTs
H€ 3apSKEHHBIX
Tel. 3aKOH

bu6mmoreka [JOK
https://m.edsoo.ru/ffO
a87e4




Kynona

32

DNEeKTpUYECcKoe
ToJIe.
Hanpsixennocr
b
AIEKTPUIECKOT
O TOJISL.
[Tpuanun
CYIEPIIO3UITIU
ANEKTPUIECKUX
roseun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a8a0a

33

Hocurenn
ANMEKTPUIECKUX
3aps0B.
DneMeHTapHbIN
3aps.
Crpoenue
aToma

34

[IpoBoaHMKY M
JMDIIEKTPUKH.
3aKkoH
COXpaHEHHUS
IEKTPUUYECKOT
0 3apsza

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a8ef6

35

Pemenue 3agau
Ha MPUMEHEHUE
CBOMCTB
ANEKTPUIECKUX
3apsIoB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
a90cc

36

DIIEKTPUYECKUI
TOK, YCJIOBUSA
ero
CYyILLECTBOBAHUS
. Uctounnkn
3IEKTPUYECKOT
0 TOKa

bubmuoreka [JOK
https://m.edsoo.ru/ff0
a95a4

37

JlencTBus
ANEKTPUUECKOT
0 TOKa

bu6mmoreka [JOK
https://m.edsoo.ru/ffO
a96b2

38

Ypok-
HCCIeTIOBaHUE
"JlelicTBUE




JIEKTPUYECKOT
0 IOJIS Ha
IIPOBOJHUKHU U
TUBIIEKTPUKH"

39

DnexTpuyecKui
TOK B METaJIJIax,
KHUJIKOCTSIX
rasax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
29838

40

DneKkTpuyecKas
LIETb U €€
COCTaBHBIE
4acTH

41

Cuna Toka.
JlaGoparopHas
pabota
"U3mepenue u
peryaupoBaHue
cuJbl ToKa"

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0
a8bd6

42

DIIEKTPUYECKOE
HaIpsDKCHHE.
BoabsT™eTp.
JlabopaTopHas
pabota
"U3mepenue u
perynupoBaHue
HanpspKeHus"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a%14

43

ConpoTtuiieHU
€ TIPOBO/IHUKA.
VanenbHOE
COTPOTHBIICHUE
BEIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
aa738

44

JlaGopaTopHas
pabota
"3aBUCUMOCTb
ANEKTPUYECKOT
0
COTIPOTHUBIICHUS
MIPOBOJHHKA OT
€ro JJIUHBL,
TJIOIIAN
MOTIEPEYHOTO
CeUeHUs U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
aa738




Marepuana"

45

3aBHCUMOCTH
CUJIBI TOKA OT
HAIMPSKEHUS.
3akon Oma miist
y4acTKa e

bubnuoreka [IOK
https://m.edsoo.ru/ff0
aad4a

46

JlaboparopHas
pabora
"UccnenoBanue
3aBUCHMOCTH
CHJIBI TOKQ,
WAYIIEro yepe3
pe3ucrop, ot
CONIPOTUBJICHHUA
pesucropa u
HAIps>KCHUA HA
pesucrope"

bubmmoreka [{OK
https://m.edsoo.ru/ff0
aa04e

47

IlocnenoBsarenn
HOE U
napajieTIbHOe
COEIMHEHUS
MIPOBOTHUKOB

48

JlabopaTopHas
pabota
"IIpoBepka
MpaBuIIa
CIIOKEHHS
HanpsHKEHUN
npu
MOCJIEI0BATEIh
HOM
COEIMHEHUH
JBYX
pe3ucropon"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
aaaS8

49

JlaGopaTopHas
pabota
"[IpoBepka
MpaBUIa JyIs
CHJIBI TOKA TPH
napauienbHOM
COEJIMHEHUH
pe3uctopos"

bu6mmoreka [JOK
https://m.edsoo.ru/ffO
aadle




50

Pemenne 3amau
Ha HpI/IMeHeHI/Ie
3akoHa Oma
JUTSL pa3JIMYHOTO
COCANHCHUA
HpOBOl[HI/IKOB

bubnuoreka [IOK
https://m.edsoo.ru/ff0
aaf8a

51

Pabora u
MOIIHOCTh
MEKTPUIECCKOT
0 ToKa. 3aKOH
Jxoyna-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
abl124

52

JlaGoparopHas
pabota
"Onpenenenue
paboThHl U
MOIITHOCTH
MEKTPUIECCKOT
o Toka"

bubmmoreka [{OK
https://m.edsoo.ru/ff0
ab3e0

53

DIIEKTPUYECKHE
ey 1
noTpeouTenu
AIEKTPUUECKON
SHEpruu B
OBITY.
Kopotkoe
3aMbIKaHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0
ab660

54

IToaroroBka x
KOHTPOJIbHOM
pabore 1o Teme
"DneKTpudecKu
€ 3apsiibl.
3apsKEeHHbIE
TeNa U Ux
B3aUMOJIEHCTBUA
s1. ITocTostHHBIN
3JIEKTPUYECKUN

n

TOK

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
abd2c

55

KoHnTtponpHas
paboTa o Teme
"DneKTpuIecKu
€ 3apspl.
3apsiKeHHbIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
abeal8




Tena U ux
B3aHUMOJICHCTBU
s1. IlocTosTHHBIN
3IEKTPUYECKUI

n

TOK

56

ITocTossHHBIE
MAarHuThl, UX
B3anMMOJICHCTBH
e

57

Ypok-
HCCIICOBaHHE
"N3yuenue
moJaeH
IMOCTOSIHHBIX
MarHuToB"

bubmmoreka [{OK
https://m.edsoo.ru/ff0
ac3d0

58

MaruauTtHoe
moJe.
MarauTtHoe
moJie 3eMiau u
€ro 3HaUYCHHE
TS SKM3HU Ha
3emiie

bu6moreka [IOK
https://m.edsoo.ru/ff0
acOba

59

OnbIT OpcTena.
MarauTtHOE
moJie
ANEKTPUIECKOT
0 TOKa
MarauTtHOE
0JI€ KaTYIIKH
C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
acld?2

60

IIpumenenue
AIEKTPOMArHUT
OB B TEXHHKE.
JlaGopaTopHas
pabota
"U3yuenue
JENCTBUSA
MAarHUTHOTO
MoJIsl Ha
MIPOBOJIHUK C
TOKOM"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0
ac74a

61

DNeKTpoABUTaT

bu6mmoreka [JOK




eNb
MMOCTOSTHHOTO
TOKA.
Hcnonb3zoBanue
3JIEKTPOJIBUTAT
ene B
TEXHUYECKUX
YCTPOMCTBAX U
Ha TpaHCIOpTe.
JlaboparopHas
pabota
"Koncrtpyupona
HUE U U3YYCHHUE
paboThl
AIIEKTPOIBUTAT

ens"

https://m.edsoo.ru/ff0
ac86¢

62

OMBITBI
®dapages.
3aKkoH
3JIEKTPOMAarHuT
HOW MHAYKIINH.
[IpaBuno
Jlenna

63

DJIeKTpoTeHepa
Top. CrocoOsI
MOJTyYEHUs
AIEKTPUUECKON
SHEpPruu.
DJIEKTPOCTAHIIN
U Ha
BO300OHOBJIsIEM
BIX UCTOYHUKAX
SHEPruu

64

IloaroroBska k
KOHTPOJIbHOM
pabore 1o Teme
"DneKTpuuecKu
€ ¥ MarHUTHbBIE
siBieHUS"

65

KoHnTtponpHas
paboTa 1o Teme
"DneKTpruIecKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
acbl4




€ ¥ MarHUTHBIE
SIBJIEHUS"

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH TI0
66
TEMe
"TermoBbie

SABIIEHUS"

bubmuoreka [IOK
https://m.edsoo.ru/ff0
accSe

Pe3epBHbIi
ypok. Pabora c
TEKCTaMU TI0
67 TeMe
"TlocTosTHHBIH
BIEKTPUYECKUI

TOK"

bubmmoreka [{OK
https://m.edsoo.ru/ff0
acdc6

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMHU I10
68

TEME
"MaruuTHbIe

saBJjeHus"

OBIIEE
KOJIMYECTBO
YACOB 1O
[TIPOTPAMME

68
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJTIBHOI'O MTPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYUEHUKA

®dwusuka 8 knacc/[lepeimkun A.B., OO0 «/IPODA»; AO «M3narenscTBo [IpocBenienuey;
BBenure cBOM BapuaHT:

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

1. JIykamuk B.W. cOopHuK 3a1a4 1o (usuke st 7-9 kiiaccoB 0011eo0pa3oBaTebHBIX YIPSKICHUN
/ B.W.

Jlykamuk, E.B. MiBanoBa. - M.: [Ipocenienue, 2010.

2. Mapomn, A. E. ®usuka. 8 xi.: nuaaktuyeckue marepuansl / A. E. Mapown, E. A. Maposn.- M.:
Hpoda. 2010.

3. Mapomn, A. E. ®u3uka. 8 Ki1.: TpeHUPOBOYHBIC 3a/IaHU; 3aJaHus ISl CAMOKOHTPOJIS;
CamocTosTenbHbIE

paboTsl u Ap. YueOHo - metoauyeckoe nocodue / A. E. Mapon, E. A. Mapown. - M.: Jlpoda. 2010.
4. EnoxoBud A.C. CripaBOYHUK 10 pU3UKE U TEXHUKE. YueOHOe mocodue Juist yyammxcs. M.
[Ipoceenienue,

1989.

5. ®usuka: quaaKkTuyeckue Mmarepuansl s 7,8,9 kimaccos / AE. Mapow - Ipoda, 2007.
IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://elkin52.narod.ru/

http://class-fizika.ru/

https://resh.edu.ru/

http://www.fizika.ru/

http://physics03.narod.ru/

https://learningapps.org/index.php?overview &s=&categorv=0&tool=
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIbHOI'O
IMPOLECCA

YUYEBHOE OBOPYJOBAHHUE

Ne HazBanue npu6opa Kos- Kosi-1i/m1 Bo Bo

HabOPOB MPEAMETOB

KomrnekT nocyisl 1 060pya0BaHus U YYUEHUYECKIX OTIBITOB

1 IlITaTuB 1a00paTOPHBIN XUMHYECKHUX 2 2

2 HabGop vamek [letpu: 3

3 HaGop MHCTpyMEHTOB MpenapoBalbHbIX: |

Hoxaniwr 1

[IpenapoBanbHas uria mnpsimast 1

[IpemapoBanbHas uria u3oruyras 1

Jloxka 11 COKUTaHus BelecTs |

Ckanbnens 1

ITunaner 1

4 Crynka dapdoponas ¢ nectukom 2 1

5 HaGop 6aHOK At XpaHEHHs TBEPIBIX PEAKTUBOB 2 6



6 Habop ckistHOK ((py1akOHOB) /17151 XpaHEHHS PACTBOPOB PEAaKTHBOB. 2 6
7 Habop npobupoxk (I1X-14 2 10

I1X-16 2 10

8 IIpubop s moryueHus ra3os 2 1

9 CnuptoBka 2 1

10 'oprouee anst coupToBOK 2 1

11 ®unprpoBanpHas Oymara 2 50

12 Konba konmueckas 2 1

13 [Nanouka cTexisiHHAs (C pe3MHOBBIM HAKOHEYHUKOM) 2 1

14 Yameuka Juist BellTapuBaHus (BblIapuUTeIbHAas yalieuka) 2 1
15 MepHbIil tunuHAp (MIACTUKOBBIN) 2 1

16 BopoHka crexnsiHHas (Manast) 2 1

17 CrakaHn cTekJIsHHbIN 2 1

18 I'a3ooTBOAHAs TpyOKa 2 1

Ha6op mo 3akperiennio n3ydaeMbIX TeM 10 4- TPeIMETHBIM 00JIaCTSIM OCHOBHOTO OOIIIEro
o0pazoBaHus

(ObopynoBanue i AEMOHCTPALIMOHHBIX OMBITOB ((pU3MKa))
[IITaTnB 1EMOHCTPAIMOHHBIN

OIIOpa MITaTUBA CKpeIvIsieMas ¢ IPUKUMHBIM BUHTOM 1 2

2 Crommk ogpeMHbIH 1 1

3 VICTOYHUK MOCTOSTHHOTO M EPEMEHHOT0 HanpspkeHus 1 1

4 MaHOMETp KUJIKOCTHON AEMOHCTPAMOHHBIN 1 1

5 OrnuBo BoO3aymIHOE 1

6 lap ¢ koJsbroMm 1

7 Ipubop Jlenna Crotika ¢ kopombiciiom 1 1

8 Maruut ayroo0pasHsiii 1

9 MarHurt 1oJIoCOBOM JIEMOHCTPAIMOHHBIH (11apa) 1

10 Ctpenku MarHuTHbIE Ha IITaTUBAaX 2

11 HabGop neMoHCTpanMoOHHBIN "IJIeKTpocTaTHKA" 3JEKTPOCKONBI 2 mT 1 2
cynrad 1

najgoyka CTeKIsiHHas 1

najgoyka 00HUTOBas 1

IITATUBBI U30JIUPYIOLIHE 2

12 Mammwuna snekrpodopnas 1

13 Kommekt npoBoaoB Jliuna 500 mm 4

Hmunaa 250 mMm 4

Hmuraa 100 mMm 8

HItatuB nabopaTopHslii ¢ AepxkaTensimu 4 4

Becbl anexkTpoHHBIE

Kanopumerp

Tepmomerp

barapeiiHblii 670K ¢ BO3MOXHOCTBIO PETYIMPOBKU BBIXOJHOTO HAMPSDKEHHS
Bonbt™metp aByxnpenensHbiii (3B, 6B)



Amnepmetp aByxnpeznenbHsiil (O,5A, 3A)

Pesucrop 4,7 Om

Pesucrop 5,7 Om

Jlammouka (4,8 B 0,5 A)

[Tepemennsiit peauctop (peocrar), 10 Om
CoenunurenbHble TpoBoja 20 it

Kirou

HaGop mpoBOoJIOUHBIX PE3UCTOPOB

Karymka Mmotok

biox qnonos

briok koHzneHcaToOpoB

Kommac

Marnaut

DNeKTpOMAarHuT

Onunku xene3Hbie B OaHKe

OBOPYJOBAHHUE JIUIsI MTPOBEAEHUSA JIABOPATOPHBIX, TIPAKTUYECKHUX
PABOT,

JEMOHCTPAIIUIA

. JJabopartopHsbIit HA0Op «HCCIeAOBaHNE U30IIPOIIECCOB B Tazax»- 13
. HaGop nmabGopaTopHbIii «TeIIOBbIE ABIECHU»- 13

. HaGop nmeMoHCTpaIimOHHBIN «TETUTOBhIE SIBJICHUS - |
. AMmepmeTp abopaTopHsIii -13

. BonbT™eTp-13

. HabGop pesuctopoB mmst mpakTuku-13

. Ha6op nmpoBoaos-13

. Habop monocoBbix MaruutoB-13

. [Tapa »51€TpOCKONOB € JIMHENUKOM-13

. CrakaH oTIMBHOM-13

O 00 1 N i A W N =

_— —
— O

. Menzypku 250ma-17

—_
N

. Mensypku 50 mi-15

. Kiirou-13

. 'urpomerp, ncuxpomerp-1
. llITatuB yHuBepcanbHbIN- 1
. Becwl Texunueckue-1

—_— = = e e
N N L W

. Beiximrouaresnp 2-4 moarocHON- 1

—
o0

. ICTOYHHK NOCTOSIHHOTO U IIEpEMEHHOTro HanpsbkeHus (24 B)-1
. Ayroo6pa3ubrit Mmaruut-13

N =
S O

. MasTHUK 2JIEKTPOCTaTUYECKUI- 1

\S]
[—

. UcTOYHMK nUTaHUA HCMOHCTpaHHOHHLIﬁ—l

N
N

. MamuHa snektpuyeckas ooparumasi- 1

[\
(98]

. Mogens nBurarens BHYTPCHHCTO CTOPaHUA -1

[\
N

. HpI/IGOp AJIL AEMOHCTpaluu 3aBUCUMOCTU COIIPOTUBJICHHUA ITPOBOJHUKA OT €TI0 JAJIMHbI, CCUCHUS

=



Marepuia-1

25

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

. JIBuraresnb NoCTOSIHHOTO TOKa- 1

[Tpubop /it IEMOHCTpaIMK B3aUMOICHCTBHS TOKOB- 1
Konba paznas -5

Crakan 600mi1-4

[Tocyna 125 mn-1

Boponku-4

Moaens yist iAeMOHCTpaluy B 00beMe JTUHUN MarHUTHOTO TOJIs- 1
Ha6op matepuanos st 1ab paboTsl o ¢usmke- 1
Becsl anexrponnbie 1000r-1

Monaens 3/M pene neMoH -1

Mojienb «kpucTauIMuecKkas pemerka rpaguray -1
Mojienb «KpHucTaUIMYECKasi pereTka KaM coym -1
Mojienb «KpUCTaUIMYECcKas peleTka jbaay -1
Mopnenp «kpucTalIIMYeCcKas penieTka aamasa» -1
[InactrHa GuMeTamInyecKas co CTpeaKoi -1
[Tanouka u3 crexna nrd6oHUTAa- 1

HaGop mist neMoHcTpaIuy criekTpoB M/1i- 1

Mopens MOJIEK CTPOCHHSI MarHuTa- 1

HaGop mist neMoHcTparuu cnekTpoB 3/m-1



9 KUIIACC
Temarnyeckoe JIaHMpoOBaHHue

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
Pasznen 1. Mexanuveckue siBJIEHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B3aumonerictBue Te 20 1 3
MMOACHETBHIE TET https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOHBI COXpPaHEHUSI 10 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue Kojae0aHUsI U BOJTHbI
bu6 OK
2.1 MexaHnudeckue KojeOaHus 7 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3znea 3. DyieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNIEKTPOMAarHuTHOE MOJIe U 6 ) bubnunorexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBELI€E SIBJEHUS




bubmuoreka [JOK

4.1 3aKOHBI PACIIPOCTPAHEHUSI CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubnrotexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eoro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
5.1 Hcnyckanue u morJIoneHne CBETa aTOMOM 4 1 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
b
5.2 Crtpoenune aToMHOTO siipa 6 1 nomorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 bl 7 1
JICPHDIC pEaKiiin https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTE 1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 ) bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




9 KITIACC
IToypoyHoe niiaHupoBaHue

KosmnuecTBo yacos DJIeKTPOHHbIE
] T u BbI
‘:;n Tema ypoka Beero KonrTpoabubie | IlpakTuueckue f[[:y:eﬂnﬂ :)Iﬁg)a[:()ma:enbﬂme
padoThI padoTsbI pecypest

| MexaHndeckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXAaHUYCCKOTO JIBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpSAMOJIMHETHOE | bubnuoreka [JOK
IBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOJIMHEITHOE

4 nBrokeHue. CpenHsisi U MTHOBEHHas! 1
CKOPOCTb

5 [IpsimonrHeNHOE PaBHOYCKOPEHHOE 1 bubnuorexa [JOK
JIBIODKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSMOJIMHENHOTO

6 PAaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctu
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS TeNa Mpu | | bubnunoreka [JOK
PaBHOYCKOPEHHOM JIBIXKEHHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1uiockocTh"

8 CBoOoHoe nagenue Tei. OmbIThI 1




Tanunes

PaBHOMEpHOE IBUXKEHHUE 110
okpyxHocTu. Ilepron n gacrora

bubmmoreka [IOK

Herorona. Cuna ynpyroctu. Cuna

? oOpaienus. JInHeliHas U yrioBas https://m.edsoo.ru/ff0ael 76
CKOPOCTHU
10 [leHTpOCTpEMHUTENIBHOE YCKOPEHHE
1 [Iepssiii 3akoH Herotona. Bektop bubnnorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoit 3akon HeroTona. bubnuorexa [JOK
PaBHOfelicTBYIOIIIAS CHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6ec
bubnuoreka [IOK
15 Cuna ynpyrocti. 3ako I'yka https://m.edsogru/fanecaZ
16 Pemrenue 3agag mo teme «Cria
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpeneneHue bubnunoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
13 Citna Tpenns bubmuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlabopatopHas pabota "Onpeznenenue bubnuorexa [IOK
KO3 PUIIMEHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
)1 Pemenne 3agau mo Teme "3aKoHBI bu6mmoreka [JOK

https://m.edsoo.ru/ff0afb8e




TpeHus"

Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmmorexa [{OK

22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
https://m.edsoo.ru/ff0af044
naJIeHus
VYpoxk-koupepenuus "JIBkeHne e
23 BOKPYT TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenue 3anau no teme "Cuna
bubmmoreka [IOK
24 TSHKECTU U 3aKOH BCEMHPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTCHUS

)5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [JOK
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHON TOUKH.

26 AOGCOTIOTHO TBEPIOE TEIIO. bubnuoreka [IOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUS

27 MowmeHnT cunsl. LlenTp TsxecTu

)3 Pemenne 3agau o reme "MoMeHT bubnuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHON paboTe 1Mo

" bubnnoreka [IOK

29 TeMme "MexaHndecKoe JIBUKEHHUE.

. " https://m.edsoo.ru/ff0b0408
B3aunmoneiictBue ten
KonTtponbHas pabora no teme
" bubnuoreka [IOK

30 Mexanuueckoe IBUKEHHE.

. " https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten
Nmnynsc Tena. Ummynse cuisl. 3aKkoH
bu6mmoreka [JOK
31 COXpaHEHUs UMILYJIbCa. YIIPYroe U

HEYNpyroe B3auMOICHCTBHE

https://m.edsoo.ru/ff0b07fa




Pemenue 3ama4q mo reme "3akoH

bubmuoreka [JOK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
34 Mexanndeckasi paboTa U MOITHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTta cunibl TSDKECTH, CHITBI bubmmoreka [{OK
YIPYIOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBUKEHUU TeJIa 10
TOPU30HTAILHOM MOBEPXHOCTU»
37 CBs13b SHEpruu 1 paboThI.
[TorenumansHas S3HEPTUst
18 Kunernueckas sueprus. Teopema o bubnuoreka [IOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPIUU B
MEXaHUKe
40 JlaGopaTtopHnas pabdora «3y4yeHue bubnunoreka [JOK
3aKOHA COXPaHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KomnebaTenpHOE IBUIKEHUE U €TI0 bubnuoreka [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ff0b1858
4 3aryxaromue KojebaHus. bubnuoreka [IOK
Breinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii ¥ NpyKUHHBIN
MasITHUKU
m VYpok-uccnenopanue «3aBUCUMOCTh bubnunoreka [JOK

nepuoaa KOJIEOAHHMH OT KECTKOCTHU

https://m.edsoo.ru/ff0b197a




MPYKUHBI U MacChl TPy3a»

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

Jlaboparopuas pabota «Onpenernenue
9acTOTHI M IEpUOJIa KOJIeOaHMit
MPYKUHHOTO MasSiTHHKA

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MEPH0/1a KOJIeOaHMi
rpy3a, HOABCHICHHOTO K HUTH, OT
MAaccChl TPy3a»

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

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

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

49

Ypoxk-koHpepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuyeckye BOJHEI"

50

3Byk. PactipocTpaHeHue 1 0TpakeHue
3ByKa

51

VYpoxk-uccnenosanue "Habmronenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC

53

Ypok-koHpepenus "YabTpa3Byk u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

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

54

IloaroroBka k KOHTpOJ’IbHOI‘/’I pa60Te 18(0)

Teme "3aKOHBI COXPaHEHHUSI.
MexaHuueckue kojaeOaHust U BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0




KonTtposneHas paboTa o teme

55 "3akoHbl coOXpaHeHus1. MexaHnueckue
KoJieOaHus U BOJIHBI"
56 DNEeKTpOMarHUTHOE I0JI€. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepennus "Llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnuoreka [JOK
Hcnonp30BaHue 3J1EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJ11 COTOBOM CBSI3H"
VYpok-uccnenoBanue "N3yuenne
. bubmuorexa [JOK
59 CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MTOMOTIIHI0 MOOMIIBHOTO TenedoHa
Pewrenue 3agad Ha onpeneneHue
60 YaCTOTHI U JUIMHBI JIEKTPOMArHUTHOMN
BOJIHBI
DIeKTpOMarHuTHas MpupoJa CBeTa.
. bu6mmoreka [JOK
61 CkopocTth cBeTa. BoHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku ceta. [IpsamonnnHeitnoe
bu6mmoreka [JOK
62 pacnpoCcTpaHeHHE CBETA. 3aTMEHUs
https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpakKeHUs CBETa. 3epKaia.
bubnuoreka [JOK
63 Pemenue 3a1a4 Ha npuMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cBera. 3akoH bubnuoreka [IOK
MPEIOMIIEHHS CBETA https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTPaKEHUE CBETA. bubnunoreka [JOK




Hcnonb30BaHKe NOJHOTO BHYTPEHHETO
OTPaXXEHMsI B ONTHYECKUX CBETOBOJAX

https://m.edsoo.ru/ffOb3c5c

JlaboparopHuas padota "HMccrnenoanne
3aBHCHUMOCTH YTJIa MPETOMIICHHS

66
CBETOBOTO JIy4ya OT YIJIa MaJIeHus Ha
rpasuue "Bo3yx-crexsio""

VYpoxk-koupepennus "VcnonpzoBaHue
67 TOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
b K
68 Jluu3el. OnTHYecKast Cuja JIMH3BI nommorexa O
https://m.edsoo.ru/ffOb3f2c
bu6moreka [IOK

69 [TocTpoenue n3o0paxeHuil B TMH3aX

P P https://m.edsoo.ru/ff0b4d4a
JlaboparopHas padota "Onpenenenue
70 dhoxk EHOFE aCETOSIHI/ISI " OII)'ITII[/I‘IGCKOI\/'I Bubnmorexa [IOK
Y p . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTNH3BI

71 Ypoxk-koupepenius "OnTuueckue bubnuoreka [IOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

bub e OK

72 I'ma3 kak ontuyeckasi cuctema. 3peHue nommoreka L

https://m.edsoo.ru/ff0b4684

73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanuthb 3peHue"

Paznoxxenue 6enoro cBeTa B CIEKT.

74 Onbitel HetoToHa. Crnoxkenue bubnunoreka [JOK
CIIEKTpalbHBIX LBETOB. /lucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa

75 JlaGopatopHas padota "OnbIThl IO bubnuoreka [IOK

PAa3JI0KCHUIO Oeoro ceera B CIICKTp U

https://m.edsoo.ru/ff0cOe2a




BOCIIPUSTHIO [[BETA TIPEAMETOB IPU UX
HaOJI0IEHUH Yepe3 [BETOBbIC
¢bmbTpe"

VYpok-npaktukym "BosnHoBbIE

76 CBOICTBa CBETa: JUCIEPCHS,
uHTephepeHys u audpaxms”
77 OmnbiTel Pesepdopna u mranerapHast bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u MOTJIONIEHHE CBETa
. bubmuorexa [JOK
79 aromoMm. KBanThbl. JInHneituaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypoxk-npaktukym "HabGmonerne bubmuorexa [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [IOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenne atomHoro sapa. Hykimonnas bubnunoreka [JOK
MOJEeIb https://m.edsoo.ru/ffOc18ac
23 PaanoaktuBHBIE TTpEBpalICHHUS. bubnunoreka [JOK
N3oTomsl https://m.edsoo.ru/ffOclal4
34 Pemenne 3a1au o teme: bubnuoreka [JOK
"PagnoakTuBHbBIE NTpeBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nomypacnazna
VYpoxk-koHdepenius "PannoakTuBHbIe
86 1/13131 eHI/IS(Ib Bpn ; 0]1e Mﬂe WIIMHE bubmorexa HOK
i " PHPOZE, MEIHH ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
g7 SnepHsle peakuyy. 3aKOHbI bubnuoreka [IOK

COXpPAaHCHUSA 3apAJ0BOTO U MAaCCOBOTO

https://m.edsoo.ru/ff0c1c58




YHUCCJI

88

DHeprusi CBS3U aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTrUu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1d7a

&9

Pemenue 3amgau no reme "AnepHeie
peakuun"

90

Peakium cuHTE3a M JETICHUS SEP.
Wcrounuku sHeprun CosHua U 3BE3]1

bubmmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
paaOaKTUBHBIX U3IYYEHUI HA )KUBbIE
OpraHu3mbl"

92

[ToaroToBka K KOHTPOJIBLHOU paboTe 1Mo
TeMe "DIEeKTPOMarHuTHOE IOJI€.
ONEeKTPOMAarHUTHBIE BOJIHBI.
KBanToBbIE siBEHUA"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHas padoTa o Teme
"DNeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbHIE BOJHBL.
KBanToBbIe siBIeHUS"

94

[ToBTOpEHME, 06OOIIECHNE.
JlaGopatopHbie pabOTHI IO KypCy
"Bzaumonaeiictsue tea"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, 0600meHne. Pemenue
pacyeTHBIX U KAYeCTBEHHBIX 3aJ1a4 110
teme "TernnoBele npouecchr”

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX U KAYeCTBEHHBIX 3a]1a4 110
teme "KII/] TerioBbix aqBUrarenci"

bub6nmnoreka [JOK
https://m.edsoo.ru/ff0c2a22




[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK
97 pacUYETHBIX U KQUECTBEHHBIX 3a/1a4 10 1
" " https://m.edsoo.ru/ff0c2b30
teMe "KII/I anekTpoycTaHOBOK
IToBTOpenue, 0600IIEHNE.
98 JIabo ETO HbIE a(;I(:Tm 10 KypcC 1 1 bubnmorera [TOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
" bubnuoreka [JOK
99 TEKCTaMH I10 TeMe "3aK0HBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6menue. Paborta ¢
" bubmuorexa [JOK
100 tekcraMmu 1o TeMe "Konebauusa u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o606menue. Pabora ¢
" bubmuorexa [JOK
101 TekcTaMu 110 TeMe "CBeToBBIE 1
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekctaMu 1o TeMe "KBanToBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIHIEYEHHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

®dwusuka, 9 knacc/Ilepeimkua .M., I'yrauk E.M., BanoB A.U., IlerpoBa M. A., AKinoHepHOE
o01IecTBoO

«M3narenbcTBO «lIpocBemienuney;

BBenure cBO# BapuaHT:

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

koMIuiekToB (YMK). YMK s 9 knacca Brirodaer:

1. YueOnuk A.B. [lepbimikun. E.M. I'ytHuk ; @usuka 9 xnacec. Mocksa. M3aarenscTBo
«dpoda» 2017r, 4-e uznanue.

2. 3apaunuk B.U. Jlykammuk. E.B.MBanoBa. CoopHuk 3amau mo ¢usuke.7-9 kmacc.
Mockga. IIpocsemenue. 2010r.

3. dunaxtuueckune matepuainsl: A.E. Mapon, E.A. Mapon 9 knacc. Mocksa. Jlpoda.
2011r.

4. KontponpHo-n3meputenbHsle Marepuaisl. CootBercTByeT @PI'OC dusuka 9 knacc.
CocraBurens H.W. 3opun. Mocksa. BAKO. 2013r.

5. Marepuains! Juisi IOArOTOBKH K TOCYIapCTBEHHOW UTOrOBOM arrectanuu OI'D:

OUIIN, OI'D- 2019 r. dusuka, noa peaakuneit Kamseenoit, U3gaTenbcTBo
«HammonaneHoe o6pazoBanue» 2019 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1 OTkpsiTHI Ki1acc. CeTeBoe 00pa3oBaTEIbHOE

coo0miecTBo. http://www.openclass.ru/node/109715

2 Enunas xoyuekius HuppoBbiX 00pa3oBaTeNbHbIX

pecypcos. http://school-collection.edu.ru/catalog/

3 denepanbHbIA IEHTP HHHOPMAITMOHHO-00pa30BaTENIbHBIX pecypcoB. http:// www.fcior.edu.ru/
4 IHTEpHET ypOK.

5 http://interneturok.ru/ru/school/physics/

6 'azera «1 ceHTs10ps» MaTepuainbl o ¢usuke. http://archive. 1 september.ru/fiz

7 Anumanuu ¢usznyeckux 00bekToB. http://physics.nad.ru/

8 ®usuka 7-9 +.http://www.kursk.ru/win/client/gimn http://www.kursk.ru/

9 ’Kusas ¢usuka: oOyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

10 Ypoxu ¢usuku ¢ ucnonszoBanueM Mutepuera. http://www.phizinter.chat.ru/

11 ®usuka.ru. http://www.fizika.ru/

12 dusuka: koeKkus onbIToB. http://experiment.edu.ru/

13 duzuka: 31eKTpOHHAas KOJJIEKIUS OIBITOB.

14 http://www.school.edu.ru/projects/physicexp

15 denepanbHble TECTHI IO MEXaHUKE. ://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics
16 Yckopenue Ten. PaBHOycKOpeHHOE IBU)KEHUE

telt. http://www.school363.1t.ru/disthttp://www.school363.1t.ru/
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

YYEBHOE OBOPY/IOBAHHUE

TaOIUIIBL



KOMIIBIOTEP

OBOPYJIOBAHMUE JIUISA TIPOBEJAEHUSA JIABOPATOPHBIX, IPAKTUYECKUX
PABOT,

JEMOHCTPAIIMIA

1 JTaGopatopHbIit HAOOP «HCCIIeTOBaHUE U30TPOIIECCOB B Tazax»- 13
2 Habop mabopaTOpHBIA «TEILIOBBIC SBICHUSI»-13

3 Habop neMOHCTpallMOHHBIN «TEIUIOBEIC SIBICHUS- |

4 Amnepmerp nabopatopHslif -13

5 BoaprmeTp-13

6 HabGop pe3uctopoB Jyist mpakTHKU-13

7 HaGop nmpoBoaoB-13

8 Habop moiocoBbIx MaruuTos-13

9 Tlapa »1eTpOCKOIOB ¢ JTUHEIKOM-13

10 Crakan oTiiMBHOM- 13

11 Men3ypku 250mn-17

12 Men3sypku 50 mi-15

13 Kirou-13

14 T'urpomertp, ncuxpomerp- 1

15 IlItatuB yHHBEpCATBHBIN- |

16 Becbl Texnnueckue- 1

17 Beiknrouarens 2-4 MOIOCHOM- 1

18 McTOYHUK MOCTOSTHHOTO M IEPEMEHHOTO0 HanpspkeHus (24 B)-1
19 yroo6pasusiii MaruuT-13

20 MasITHUK 3JI€KTPOCTaTUYECKHII- 1

21 McToyHUK MUTaHUS AEMOHCTPAMOHHBIN- 1

22 MamuHa snekTprudeckas ooparumas- 1

23 Mogenb ABUTaTENsl BHYTPEHHETO cropaHus -1

24 Tlpubop Ui IEeMOHCTPALMK 3aBUCUMOCTH COITPOTUBJICHHUSI IPOBOTHUKA OT €r0 JJIUHBI,
CeueHus u

Marepuia- 1

25 JlpuraTeilb IOCTOSIHHOTO TOKa-1

26 TIpubop 1t AEMOHCTpAIMK B3aUMOJICUCTBHUS TOKOB- 1

27 Kounba pa3nas -5

28 Crakan 600mi-4

29 Tlocyna 125 mi-1

30 Boponku-4

31 Mopenb 1t IeMOHCTpaIMK B 00beMe JTMHUI MarHUTHOTO MO - 1
32 Habop marepuanoB ajs 1ad paboTsl 1o ¢pusnke- 1

33 Becsl anexTponHsle 1000r-1

34 Monenb /M pene aeMoH -1

35 Mojenb «KpHucTauIMYecKas pemieTka rpapuray -1

36 Mogenb «KpuCTaNIMYECKasl peieTka Kam comy -1

37 Mopenb «KpucTauIMuecKas pererka Jbaay -1

38 Mogenb «KpUCTaJUIMUECKAs PEeIIeTKa anMasay -1

39 IlnacTuHa OUMeETAIUINYECKas CO CTPENKOH -1

40 IManouka u3 cTexina ur00HUTA- 1



41 Habop ansi AEMOHCTpAILUU CIEKTPOB M/T-1
42 Mopnenb MOJIEK CTPOEHMSI MarHuTa- 1
43 Habop ansi AEMOHCTpAIUH CIIEKTPOB 3/11- 1
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