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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO 0O0OIIEro oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPEACTABICHHBIX B
OI'OC 00O, a takxke ¢ yueToM (enepanbHO paboyeil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanust yueoHoro npeamera «Duszukar.

Copepxanue mnporpaMMmbl 1O (U3MKE HampaBiIeHO Ha (OpMUpPOBaHUE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYaIOLIMXCS W OPraHu3alfio H3y4deHUs
(¢u3MKU Ha JesATeNIbHOCTHOW OCHOBe. B mporpamme mno ¢u3MKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpPeIMETHBIM pe3yJbTaTaM 00yUYeHUsl, a TaAKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX y4Y€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMUsl.

[Iporpamma no ¢gu3uke ycTaHaBIMBAET paclpenesieHne yueOHOro matepuana
1o rojam oOyuyeHus (10 Kjaccam), mpejjiaraet NpuMepHy0 MOCIeA0BaTeIbHOCTh
U3YYEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yJarOIINXCS.

[Iporpamma 1o ¢usuke pazpaboTaHa C IENbI0 OKa3aHUS METOJMYECKOU
MIOMOIIY YYUTENIO B CO3J]aHUU paboueil MporpaMMBbl 10 y4eOHOMY TIPEIMETY.

®uzrka SABISETCS CUCTEMOOOPA3YIOUM Il  €CTECTBEHHO-HAaYy4YHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBIICHUM, M3ydyaeMbIX XUMHUEH, OuoIoruei, acTtpoHoMuer u (pu3HIECKOu
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-Hay4HYI0 KapTUHY MHUDA,
NpelocTaBIsieT Haubojee sCHble O00pas3llbl MNPUMEHEHHS HAyYHOTO METOo/a
MO3HAHUS, TO €CTh CII0CO0a MOJYYSHHsI JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7ad (pu3MUecKoro oOpa3oBaHUS B CTPYKTYpEe OOIIEro
o0pa3oBaHusA COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOH TPAMOTHOCTH H
MHTepeca K HayKe y 00yJaronmxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TIPENIONAraeT OBJAJCHUE
CIEAYIOINMU KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SBICHUS;

e OLICHMBATh U TOHUMATh OCOOEHHOCTU HAYYHOTO UCCIIEIOBAHNUS;

e HHTEpPNPETUPOBATH  JIaHHBIE W UCIOJb30BaTh  Hay4dHbIC
JIOKa3aTeNbCTBA JJIs1 TOJTYYEHHUS BBIBOJIOB.

Henun wusydeHuss (GU3NKA Ha YpOBHE OCHOBHOrO o0O0IIero oOpa3oBaHHS
onpenenensl B KoHuenuuu npenojaBaHus ydeOHoro mnpenmera «®Duszmka» B
oOpa3zoBaTeibHBIX oOpraHuzanusix Poccuiickoit ®@enepanuu, peagu3yromnX
OCHOBHBIE 0011€00pa30oBaTEIbHbIE TPOrPaMMBbl, YTBEPKICHHOW pelIeHUEM



Konnerun Munucrepcrsa npocseuienus Poccuiickoit denepanuu (mpoTokon oT 3
nexadbps 2019 r. Ne ITK-4BH).
Ieaun n3zyyenus pusuku:

MpUOOpPETEHNE WHTEpeca W CTPEMJICHUS OOYyJYalomUXCS K HayYHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HMHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIE IMO3HAHUS U ()OPMHUPOBAHUE
UCCIICIOBATEIHCKOTO OTHOIIECHUS K OKPY>KAIOIINM SBJICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3ydeHUs
OCHOB CTPOCHHS MaTepuu U (HyHIaAMEHTATBHBIX 3aKOHOB (DU3UKH;
(dbopMHUpOBaHUE TIPEACTABICHUA O POJU (HU3UKU IS PA3BUTHS JIPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npo(eCcCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JaJbHEHIIEMY OOYYCHHIO B ’TOM HaIlpaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX ueﬂeﬁ MporpaMmsl I10 (1)I/ISI/IKC Ha YPOBHC OCHOBHOI'O
O6IIICFO O6pa?>OBaHI/IH obecrieunBaeTcs PCIICHUEM CICAYIOMINX 3aaa4.

NpPHOOPETCHHE 3HAHMK O JUCKPETHOM CTPOCHHMHM  BENIICCTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOJTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB PEIICHUs MPOCTEHINIUX pPacYCTHBIX 3aJad  C
UCTIOJIh30BaHUEM buznIecKux MoJIeTieH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOJIOAATh TPUPOTHBIC SBICHUS U BBITIOIHITH OTBITHI,
nabopaTtopHbie pabOTBI W  AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
UCTIOJIh30BaHUEM H3MEPUTEITHHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHpOpMaIuel (HU3NIECKOro COAEPKaHUS,
BKJIOYass UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OIEHWBAaHUE MHPOPMAIINH;

3HAKOMCTBO cO chepaMu NMpodheCCHOHABHON JASATEeIbHOCTH, CBI3aHHBIMU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha msyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIeN0), B 8
kiacce — 68 wacoB (2 waca B Hezpeno), B 9 kimacce — 102 gaca (3 waca B Heeo).

[Ipennaraemsiii B mporpaMmmMe o (Qu3Mke rnepeyeHb JabopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEH/IaTEeNIbHbIA XapaKTep, yUUTEIb JIeJIaeT BHIOOP MPOBEACHUS



1a00paTOpHBIX pPabOT M OMBITOB C YYETOM HWHIUMBHUAYAIbHBIX OCOOCHHOCTEU
o0ydJaromuxcs, COUCKa IKCIEPUMEHTAIbHBIX 3aJlaHUi, TpeajiaraeéMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT'0 3K3aMeHa Mo (pU3uKe.



COAEPXAHUE OBYUYEHUA
7 KIIACC

Pa3zjnen 1. ®u3uka u e€ pojib B MO3HAHUYN OKPY:KAIOIIEro Mupa.

®usuka — Hayka O npupoze. SBieHus npuponbl. PU3NYECKUE SABICHUSA:
MEXaHWYECKHUE, TEMJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

O®uznyeckue BeMMUMHBL. M3MepeHue ¢uznueckux BeduyuH. Duznueckue
npubopsl. [lorpemuocts u3mepennit. MexxayHapoaHasi cuctTemMa eIMHHII.

Kak ¢usuka u apyrue ecTecTBEHHble HAyKd H3y4YalOT MPUPONY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOIIOJAEHUE, MOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro siBieHus. Onucanue GU3NUECKUX SBIEHUN C TOMOIIBI0 MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuWuYecKkue, TEIUIOBbIE, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSI.
2. ®usnueckre TpuOOPHI U MPOIEAYpa MPSIMBIX U3MEPEHUIM aHAJIIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimeot.
1. OmpeneneHue EHBI JeJIeHUS IIKaIbl U3MEPUTEIHHOTO MPUOopa.
2. M3MepeHue paccTosiHUM.
3. U3mepenue 06beMa KUIKOCTH U TBEPIOTO Tela.
4. OrmpeneneHue pa3MepoB MAJIbIX TEJL.
5. M3mepeHne Ttemmeparypbl MpU HOMOLIM KUAKOCTHOIO TEPMOMETpa U
JNaTYrKa TEMIEPaTypPHI.

6. IIpoBeneHue wHcclieOBaHMS MO MPOBEPKE THUIIOTE3bI: JATbHOCTH IOJCTA
HIapvKa, MyIEHHOTO TOPU30HTAIBHO, TeM OoJblle, yeM OOoJblle BhICOTA
IycKa.

Pa3nen 2. [lepBoHayanbHbIe CBeeHHs 0 CTPOEHUH BelllecTBA.

CrpoeHue BemecTBa: aTroMbl W MOJEKYJIbl, HX pasMmepsl. OnbIThI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBA3b CKOPOCTH JABM)KEHHUS YAaCTHI[ C
Temmeparypoil. bpoyHoBckoe aBmxenue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHME a30B, >KMJKOCTEH M TBEPIBIX
(kpucTaIMUeckux) Tesl. B3auMoCBs3p MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTtHpIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaOnronenunie OpOyHOBCKOIO JIBUXKEHUSI.



2. Habmonenue nuddysun.
3. HaGmionenue  siBNeHUi,  OOBSACHSIOUIUXCS  TMPUTHKEHUEM  WIH
OTTAJIKUBAHMEM YACTHI] BEIIIECTRA.

Jlabopamopnuie padomout u onvimut.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HCHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOJIIOJEHUIO TETJIOBOT'O PACIIUPEHHUSI Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO TEHUCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSKCHHUS.
Pa3nen 3. /IBu:keHMe U B3auMojieilicTBHe TeJl.
Mexannueckoe JBH)KeHHE. PaBHOMepHOE W HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JBMXKEHUU. Pacuer mytu u
BPEMEHH JIBHXKCHUSL.
SBnenve wHepuuu. 3aKOH HUHEpHUH. B3auMojelcTBHe Tell Kak TMpUYMHA
U3MEHEHHUS CKOPOCTH JIBHKEHHUs Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[TnoTHOCTE BemiecTBa. CBsI3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHHUIIC
o0bEMa BelecTna.
Cuta Kak XapakTepucTHKa B3aummojeucTBus Tenl. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHnne cuiibl C TIOMOIIBIO JUHAMOMETpa. SIBJICHHE TATOTEHUS U CUJia
TskecTd. Cuia TSKEeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOJIbXKEHUs U TPEHHE MOKOs. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MeXaHUYECKOTO JABUKEHUS Tea.
2. HM3MepeHne CKOpOCTH MPSIMOIIMHEUHOTO JIBU>KEHHS.
3. HabGmronenwue siBieHHs] HHEPIIUU.
4. HaOnroneHve U3MEHEHHS CKOPOCTH MPH B3aMMOJICHCTBUHN TEII.
5. CpaBHeHHME Macc MO B3aUMOJEHCTBHIO TEN.
6. Clio)KeHMEe CUJI, HalPaBJICHHBIX 110 OJHOMN MPAMOIA.
Jlabopamophuie pabomot u onvimeot.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO ABHKEHHUS (IIapUKa B KUIKOCTH,
MOJIEITH AJIEKTPUUECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpenenieHre CpeHEW CKOPOCTH CKOJIBXKEHUS OpycKa WIM IIapuKa Io
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPJIOTO Tea.

4. OnbIThl, IEMOHCTPUPYIOIIHE 3aBUCUMOCTb PACTSKEHUs (JepopMaliim)
NPY>KUHBI OT MPUIIOKEHHON CUJTBI.

5. OnbIThI, I€MOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJILKEHUSI OT
Beca Tella U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHue TBEPABIX TeJl, ;KUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMUYEHUS AaBieHus. JaBneHue rasa.
3aBUCUMOCTb JaBJi€HUs raza oT oObeMa, TemmepaTyphl. Ilepenaua naBneHus
TBEPABIMU TEJAMU, XUAKOCTAMU M ra3amu. 3akoH Ilackansa. IlneBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KMJIKOCTH OT TIIyOMHBI. ['MapocraTmyeckuid
napanokc. Coobuiaroniuecs: cocyabl. ['napaBirueckue MEXaHU3MBI.

AtMocdepa 3emnu u aTMocdepHoe nasieHue. [IpuuuHBI CyliecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. OmbeiT Toppuuennu. M3mepenue atmocdepHOTo
naBieHus. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJI€HUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 17151 U13MepeHust aTMOCHEPHOTO JTABICHUS.

JleficTBUE KMJIKOCTU U ra3a Ha MOTPY>KEHHOE B HHUX Teso. BulTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.

S R T o o

~

3aBUCHMOCTD JIABJIEHUS ra3a OT TEMIIEPATYPBI.

IIepenava naBneHUs KUAKOCTHIO U Ta30M.

CooOmatoruecs cocy/bl.

I'mppasnnuecknii mpecc.

[IposiBnenue nercTBUs aTMOC(EPHOTO JTaBICHUS.

3aBUCUMOCTb BBITAIKMBAIOIICH CUIIBI OT 00bEMa MOTPYKEHHON YacTu
T€JIa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.
VYcoBue 11aBaHusl TeJl: IJIABAHUE WIM IOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOILIEHUS IUIOTHOCTEHN TEJIA U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimeot.

1.

HccnenoBanne 3aBUCHMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOU B
JKHJIKOCTh YaCTH TeJia.

OnpenenieHue  BBITAJIKUBAIONIEH  CHJIBI, JCUCTBYIOIIEH Ha  TeJo,
MOTPY>KCHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOIICH CUIIbI, JEUCTBYIOIIECH HA TEJO
B JKHJIKOCTH, OT MacCCHI TeJa.

OnbIThl, JAEMOHCTPUPYIONIHME 3aBUCUMOCTh BBITAIKUBAIOIIEH  CHJIBI,
NEUCTBYIOIIEN Ha TEJIO B XKUIAKOCTH, OT O0BbEMa IMOTPYKECHHOW B
JKHIKOCTh YaCTH TE€JIa M OT INIOTHOCTH >KUJIKOCTH.

KonctpyupoBanue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH H
omnpeeaeHue €€ rPy30n0bEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTH. JDHEPIrusi.

Mexanndeckast pabota. MoOITHOCTS.

[IpocThie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [I[puMeHeHune npaBuiia paBHOBECHsI phluara K OJIOKY.



«3onoroe mpaBwio» MexaHuku. KIIJI mnpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W NOTEHUMAJIbHAs OJHEPIUS.
IIpeBpamenne 0OTHOrO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOW. 3aKOH COXPaHEHUS
DHEPIUM B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl POCTBIX MEXAHU3MOB.

Jlabopamopnuie padomost u onvimot.

1. Ompenenenue paOOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBMKEHUU Tela

110 TOPU30HTAJIBHON NTOBEPXHOCTH.

2. Hccnenosanue ycioBUM paBHOBECHS pblyara.

3. N3mepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAaHEHUs MEXaHUYECKOU SHEPIUM.

8 KUIIACC

Pa3nen 6. TenJioBble siBeHUsI.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJIAPHO--KUHETUYECKON TEOPUU CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB W MOJIEKyJd. OTBIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUUECKOU TEOPUH.

Mogenu TBEPAOro, JKHAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObSICHEHNE CBOMCTB Ia30B, KUIKOCTEH U
TBEPJIbIX TEJ HAa OCHOBE IMOJOXEHUM MOJEKYJIIPHO--KHHETUYECKON TEOPHHU.
CmaunBaHue U KanWUISIPHBIE siBJICHUA. TEIIoBoe pacliupeHue U cokaTue.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBHXKEHUS
gactull. BayTtpenHss sHeprus. CrocoObl HW3MEHEHHS BHYTPEHHEH DSHEPIUH:
TeIIonepeaya u COBEPIIICHUE paboTHI. Buas TeTUIoNepe1auH:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyYEHUE.

KomnuectBo TemioTel. YaenbpHas TEIUIOEMKOCTH BEMIECTBA. 1€IUIOOOMEH U
TEIJIOBOE pAaBHOBECHE. YpaBHEHUE TerwioBoro OanaHca. IlnaBinenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAsA TEIUIOTA IUIABJICHUS.
[TapoobpazoBanne u kouaeHcarus. Mcnapenwe. Kumenue. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHIIEHHS OT aTMOC(EpPHOro
JABJICHUSL.

BnaxHocTb Bo3myxa.

DHeprus TOIUIUBA. Y IeJbHas TEIJIOTa CrOPaHHUs.

[Tpuamuner pabotel TeroBbix aBurateneit KIIJ[ TemmoBoro aurarens.
TernoBbie IBUTATENIH U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALICHUS JHEPTUHU B TETUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOIO JIBUXKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmronenuve siBneHUi cMauuBaHUs M KAUJUIAPHBIX SBJICHUM.
HaGumroneHue TemioBoro paciupeHus Tell.

N3meHenune naBiieHHs Ta3a NpU U3MEHEHUU OOBEMa M HArpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuia u3MepeHust TeMneparyphl.

Bunel Teruionepenaum.

OxnaxeHue npy COBEPILICHUU PaOOTHI.

HarpeBanue npu coBepiieHny padoThl BHEIIHUMH CHJIAMHU.
CpaBHEHUE TEMIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaGmonenue kuneHusl.

HaGmronenre nocTostHCTBA TEMIIEPATYPHI MTPH MJIABJICHUU.
Mopaenu TemIoBbIX ABUTATEIICH.

Jlabopamopnuvie padbomout u onvimeot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 10 OOHAPYKEHHIO JEHCTBHS CUJI MOJICKYJISIPHOTO MPUTSHKEHUS.
OnbITHI IO BHIPAIIUBAHUIO KPUCTAJIJIOB ITIOBAPEHHOM COJIM UJIU caxapa.
OnbITEl TI0 HAOJIOJICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTCH U
TBEPIBIX TEIL

Omnpenenenue gaBiaeHUs BO3yXa B OaJJIOHE IIMPHUIIA.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHHUS BO3JyXa OT €T0
00bEéMa U HarpeBaHUS WIN OXJIAXKICHUS.

[TpoBepka runore3sl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEpaTYPHI.

HaGmronenne w3MeHEHHS BHYTPEHHEH OSHEPrud Tejna B Pe3ysbTaTe
TeIIoTnepe1auu U pabOThl BHEIITHUX CHIL.

HccnenoBanue sSBIEHUS TETUIOOOMEHA MPU CMEIIMBAHWU XOJIOAHON M
ropsiueii BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IIOJYYEHHOTO  BOJOW  MpH
TEIJIO00OMEHE C HAarPEeThIM METALTHYSCKUM ITUIUHIPOM.

Ornpenenenue yAeabHON TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue mponecca UCIapeHus.

OrnpenenieHue OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa.

Onpenenenue yaeabHON TETUIOTHI TIJIABJICHUS JIbJA.

Pa3znen 7. DiiekTpryecKkre U MATHUTHBIE SIBJICHUS.

Onektpuzauust Tel. J[Ba poaa sneKTpuueckux 3apsgoB. BzaumopeicTBue
3apspkeHHBIX  Ten. 3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSIHUS MEXK]TY TEJIaMu ).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro moiis. [lpuxuun
CYNEepHO3ULIUU IEKTPUUECKUX T10JIeH (Ha KaYeCTBEHHOM YpPOBHE).



Hocutenu snektpuyeckux 3apsigoB. DIEMEHTAPHBINA SJICKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBONHMKM W  AWDNEKTPUKHA. 3aKOH  COXpPAHEHUA
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAaHUS AJIEKTPUYECKOrO TOKa.
Nctounuku mnocTtossHHOro ToKa. JIeHCTBUSI SJIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MarHUTHOE). DJIEKTPUUYECKUM TOK B KUJIKOCTAX U raszax.

Onektpuueckass uenb. Cwia  Toka.  DIEKTPUYECKOE  HANPSHKCHHE.
ConpoTtuBieHne TPOBOJHUKA. Y JAEIbHOE CONPOTHUBICHHE BeliecTBa. 3akoH Oma
s ydactka uenu. [locinegoBaTenpHOE UM MAPAIUIENBHOE  COEAMHEHHE
IPOBOJHUKOB.

Pabora u MomHOCTH »dyeKTpuyYeckoro Toka. 3akoH Jxoyns—Jlenna.
DneKTpuuecKue ey U MOTpeOUTeNn dIeKTpUuIeckoil s3Hepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHBIE ~ MarHuThl.  B3auMoneMcTBHE  MOCTOSIHHBIX ~ MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe nojie 3eMJIM U €ro 3HaYeHUe NI )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTtHoe T1oJie  BJIEKTpUYECKOro Toka. IlpumeHenue
3JIEKTPOMArHuTOB B TeXHUKE. J[eCTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENIb MOCTOSTHHOTO ToKa. Mcmosib30BaHWE BJIEKTPOJABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajies. SBneHue 3aeKTpoMarHuTHOW uHAykiuu. [Ipasumno Jlenna.
DneKTporeHepaTop. Cnioco0b1 MOJIyYEHHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPTHUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa posia 3IEKTPUUYECKUX 3apsAJIOB U B3aUMOJICHCTBUE 3apPSKEHHBIX TEN.
Y CTpONCTBO U AEHUCTBUE IIEKTPOCKOIA.
DneKTpocTaTuyecKasl MHIYKIIHS.
3aKOH COXpaHEHHUS SJIEKTPUUECKUX 3aPsI/IOB.
[IpOBOIHHMKH U TUDIIEKTPUKHU.
MoaenupoBaHue CHUIIOBBIX JUHHUH JIEKTPUIECKOTO TOJIS.
HcTouHrkr NOCTOSTHHOTO TOKA.
JIelcTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B JKUIAKOCTH.
. ['a30Bb11 pa3psn.
. I3MepeHue CHITbl TOKa aMIIEPMETPOM.
. I3Mepenune 31eKTpUYeCKOro HANPSIAKEHNS BOJIbTMETPOM.
. PeocTat u MarazuH cOnpoTUBJIECHUM.
. B3aumopercTBre NOCTOSIHHBIX MATHUTOB.
. MonenrpoBaHre HEBO3MOKHOCTH Pa3AECICHUS TIOJIKOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEU TOCTOSIHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTtHoe noJjie ToKa. DNEKTPOMAarHuT.

JlericTBME MarHUTHOTO IOJIS HA IIPOBOJIHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABIEHUS 3JIEKTPOMArHUTHOM UHAYKIUH.

Omnbrter @apajes.

3aBUCUMOCTh HAIpPaBJICHUSI HHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHMS.

DIIEKTPOreHEepaTOp NOCTOSHHOTO TOKA.

Jlabopamopnuie padomout u onvimut.

1.

o u A~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOIIOMECHUIO JJICKTPU3AIUMK Tel WHAYKIMEH U TpHu
CONIPUKOCHOBEHUH.

UccnenoBanne nE€MCTBUS HIEKTPUYECKOrO TMOJISI HAa TMPOBOJHUKH H
JADIICKTPUKHU.

Co6opka u npoBepka pabOThI IIECKTPUUECKOM 1ENH MTOCTOSTHHOTO TOKA.
N3Mmepenue u peryinpoBaHUe CUJIbI TOKA.

N3Mmepenne u peryiupoBaHUe HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, WIYIIETO YE€pe3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TMPOBOJHUKA OT €ro JJIWHBI, IUIOWAAX IONEPEYHOTO
CEYEHUs U MaTepuala.

[IpoBepka mnpaBWiIa CIOXKEHUS HANPSHKCHUA TPU IOCIEIOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [Js CWIbl TOKa MPU MNapaJyIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AMEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.
Onpenenenue MOIIHOCTH  AJIEKTPUYECKOrO TOKA, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KIIJ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOAEHUCTBUSA OCTOSIHHBIX MarHUTOB.
N3yyeHne MarHUTHOTO MOJII IOCTOSHHBIX ~MAarHUTOB IMPU  HX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neCTBUS 3JEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTH CHJIBl  B3aUMOJEUCTBHUSA
KaTyIlIKA ¢ TOKOM M Mar"Hura OT CWJIBl TOKAa M HAalpPaBJICHUS TOKa B
KaTyILKe.

18. MI3yueHue neicTBUA MAarHUTHOIO T10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3yueHnue paboThl 31€KTPOIBUTaTENsl.

20. M3mepenne KII/] anexTpoaBUraTeIbHOM YCTaHOBKH.

21. OOBITBl MO HMCCIEAOBAHUIO SIBJIEHUSA DJIEKTPOMArHUTHOM WHIAYKUWH:
VCCIIEIOBAHME H3MEHEHUN 3HAYEHHsT U HANpPaBICHUS HHIYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckne siBJIeHUsI.

Mexannueckoe JaBWKEeHHME. MarepuanbHas Touka. (Cucrema orcuera.
OTHOCHUTEIBPHOCTh MEXaHMYECKOrO JBWKEHUA. PaBHOMEpHOE NPAMOJMHEHHOE
nBkeHrne. HepaBHoOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHssi U MTHOBEHHAs
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOoyckopeHHOe mpsiMmoiinHEHOe naBMkeHue. CBoOoaHOE
najgenue. OnbiThl ["anunes.

PaBHOMepHOE ABMKEHHE MO OKpyx)HOocTH. Ilepmoa u vacrora oOparieHus.
JIuneliHas u yriioBasi CKOpoCTH. LIeHTpoCcTpeMHUTENIBHOE YCKOPEHHE.

[Tepsbiii 3ak0oH HptoToHa. Bropoii 3akoH Hetotona. Tpetuii 3akoH HproToHa.
[TpuHUIMD CyTIEpIIO3UIIUN CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MTOKOs, IPYTUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHUE CBOOOIHOTO
nafgeHud. JlBmxenue tuiaHeT BOKpyr ComHua. IlepBas xkocMuueckasi CKOPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue maTepuanbHOW TOUKH. AOCOJIIOTHO TBEpaoe Teno. PaBHOBecue
TBEPIOTO TeJa C 3aKPEIUICHHON OChio BpalieHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynee tena. 3menenue umnyinbca. UMnynbe cuiibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTuBHOE IBMKEHHUE.

Mexanndeckasi pabora W MOIIHOCTh. PaboTa CWi TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu M paboThl. [loTeHIManbHas SHEPTUS Teja, MOAHITOrO Ha
MMOBEPXHOCTHIO 3eMJH. [lOoTeHIIMaNbHAs SHEPTUS CKATOU NPYKUHBL. KnHeTnueckas
sHeprus. Teopema O KMHETHYECKOM AHEPruUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenne MexaHUYECKOTrO JIBHXKEHUS T€la OTHOCUTEIBLHO Pa3HbIX Tell

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

CpaBHeHuE NyTel U TPAEKTOPUI IBUKEHUSI OAHOIO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCYETA.

N3mepeHne CKOPOCTH U YCKOPEHHUS MPSAMOJIMHEMHOTO TBUKEHUS.
HccnenoBanne Npu3HaKoB paBHOYCKOPEHHOTO JIBUKEHUS.

HaGmionenue NBU>KEHUS Tela IO OKPYKHOCTH.

HaGnronenre MexaHn4ecKHUX sIBJICHUM, IPOUCXOALIUX B CHCTEME OTCUETA
«Tenexxka» npu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBUYKEHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCHMOCTb YCKOpPEHHS Tejla OT MaccChl Tejla U JEHCTBYIOLIEH HAa HEro
CHJIBI.

Habmronenue paBeHCTBa CUII IIPU B3aUMOAEHCTBUM TE.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBHKEHUU.

[lepenaua ummyibca Npy B3aUMOJICUCTBUH TET.

[IpeoGpa3zoBanus SHEPTUH NTPU B3AUMOICHCTBUHU TE.

CoxpaHeHue UMITYJIbCca MPU HEYIIPYTOM B3aNUMOICHCTBUU.

CoxpaHeHue UMITyJIbca MPU aOCOTIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
HaGmronenue peakTUBHOTO JIBUXKEHHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTUH NMPU CBOOOTHOM IMaJICHUU.
CoxpaHeHHe MEXaHUUYECKOM SHEprun Npu JBUKEHUHU Tella oJ AeficTBUEM
HpPY>KUHBI.

Jlabopamopnuie padbomot u onvimeot.

1.

KoncTpyupoBanue Tpakra Jjisi pa3roHa W JajdbHEUIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA UITH TEJICKKH.

OmpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM JBHKCHHS
IIapyKa Mo HAaKJIOHHOM TJIOCKOCTH.

OrnpenenieHue YCKOPEHHS Tejla MPU PaBHOYCKOPEHHOM JIBHDKCHHH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU IPHU PABHOYCKOPECHHOM
JBIDKCHUH 0€3 HayaIbHON CKOPOCTH.

IIpoBepka TrHUIIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBIJKCHHH 0Oe€3
HAaYaJIbHOM CKOPOCTH ITYTH OTHOCSTCS KakK pPsAJ HEUYSTHBIX YHCEN, TO
COOTBETCTBYIOIIHE TIPOMEKYTKH BPEMEHHU OJIMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT  CHUIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencane kodphUIMEHTa TPSHHUS CKOIbXEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenencaue pabOTHI CHJIBI TPEHUS NMPU PABHOMEPHOM JIBHDKCHHUHU Teia
10 TOPU3OHTAJIBHON ITOBEPXHOCTH.



10. OnpesiesieHne  pabOTBl  CUJIBI  YIIPYTOCTH MpPU  MOABEME Tpy3a ¢
MCITI0JIb30BAaHUEM HEMOJBHKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHnue 3aK0Ha COXpaHEHUs SHEPTUU.

Pa3nen 9. Mexanuveckne Koje0aHUSA M BOJIHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHMI: TTepro,
4acToTa, aMIUINTya. MarteMaTu4ecKuil U IpyKUHHBIM MasTHUKU. IIpeBpaiienue
SHEPrUU MPH KOJIeOATEIHHOM JBUKEHUU.

3aryxatomue — koneOaHus.  BpiHyxkaeHHble — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoWcTBa MeEXaHWYECKUX BOJH. lIpogonbHble U
NONEPEYHbIE BOJIHBL. JlnMHA BOJHBI M CKOPOCTh €€ paclpOCTpPaHEHUS.
MexaHn4YecKue BOJIHBI B TBEPAOM TEINIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHAa. OTpaxkenue 3Byka. MHPpa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaGmronenue konebaHuil Ten moja ACHCTBUEM CHIIBI TSXKECTU M CHJIBI
YIPYTOCTH.

HaGmonenne konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmronenue BoIHY X ICHHBIX KOJI€OaHUI U pe30HAHCA.

PacripocTpanenne npo0JIbHBIX U ITONIEPEYHBIX BOJIH (HA MOJIEIIN).
Habmronenune 3aBuCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AxycTuyeckuii pe30HaHC.

Jlabopamopnuie padbomout u onvimeot.

1. OmnpeneneHune YacTOThl U Mepuoja KoJeOaHMH MaTeMaTHUYECKOTro

S T o

MasiTHUKA.
2. Ompezenenne 4aCTOThI U MEpHO/Ia KOiIeOaHH NMPYKUHHOTO MasgTHHKA.
3. HccnenoBanue 3aBUCHMOCTH Meproa KojieOaHUM MOJBEHICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH NIEPHOJIa KoJIeOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TIEpHOJa KoJieOaHUM Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JEMOHCTPHUPYIOIIHME  3aBUCMMOCTh  Ilepuojia  KoJjieOaHui
NPY>KUHHOTO MasgTHHKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. W3Mmepenue yckopeHus: CBOOOJHOTO MaJeHUS.
Pa3nen 10. DieKTpoMarHuTHOE MoJie M 3JIeKTPOMATHUTHBIE BOJTHBI.
DONEeKTPOMArHUTHOE  ToJie.  DJIEKTpOMarHuTHble  BoJIHBL.  (CBOWCTBa
aneKkTpoMarHuTHeIX BOJdH. Illkana siekTpoMarHUTHBIX BOJH. Fcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3H.



OneKTpOMarHuTHas npuponaa ceera. CKOpocTh cBeTa. BosHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIECKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomout u onvimot.

1. 3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOHIIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIE AIBJICHUA.
JlyueBas MOJCIb CBeETa. HUctounuku CBeETa. [IpssmonHeliHOE

pacnpoctpanenue ceta. 3atmeHus Connua u Jlynsl. Otpaxkenue cBera. [Lnockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBeTta. 3akoH TmpenomieHHs cBeta. lloliHOe BHYyTpeHHEE
OTpakeHue cBera. VIcronap30BaHWE TOJIHOTO BHYTPEHHETO OTPaXKECHUS B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xonp ogyueir B JsmH3e. Onruueckas cucrema ¢oToamnmnapara,
MUKPOCKOINa M Tejieckomna. [7a3 kak onTtudeckas cuctema. biIn30pykocTh U
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. OmnbiTel Hbiorona. Crnokenue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMoMHEWHOE PacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue nzoOpaxeHU# B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomnenue cera.

OnTuuecKkui CBETOBO/I.

Xon mydel B coOuparoiiei JIMH3e.

XoJ JIydeu B pacCEHUBAIOIIECH JIMH3E.

[Tony4yenue n3o0paxeHU ¢ MOMOIIBIO JIMH3.

[TpuHMn neiictBus GoToamnmapara, MUKPOCKOIIA W TEJIECKOIA.
10. Monens riasa.

11. Paznoxenne 6emoro cBera B CIEKTp.
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12. [Tonydenne 6emoro cBeTa MpH CI0KEHUN CBETAa Pa3HBIX IBETOB.

Jlabopamopnuie pabomst u onvimel.

1. HccnenoBaHue 3aBUCHUMOCTH yTrjla OTPaKEHUsI CBETOBOrO Jiyda OT yrja
MaJICHUSI.
N3ydenune xapakKTepUCTUK U300pakeHUs TpeMETa B IIJIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCHMOCTH yTJjia MPEIOMIICHHSI CBETOBOTO Jiyda OT yrJia
MaJICHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. llonyueHune n300pakeHUI ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
Onpenenenue (HOKYCHOTO pacCTOSHHS U ONTHUYECKON CUIIBI COOMparoIeit
JUH3BL.

6. OMBITHI TTO PA3JI0KEHUIO OEJIOT0 CBETA B CHEKTP.

7. OnBITHl MO BOCHPHUSITUIO LIBETA MPEIMETOB MPHU HUX HAOIIOJCHUHU Yepe3
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIE sIBJIEHUS.

Omneitel Pesepdopna u mnanerapHas monens aroma. Monens atoma bopa.
Ucnyckanue u noryonieHrue ceeta atomoM. KBaHThl. JInHedaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- U raMmma-uznydeHusi. CTpoeHre aTOMHOTO
sapa. HykionHas Mopgens artomMHoro sapa. M3oromsl. PagumoakTuBHBIE
npeBpaiieHus. [lepuos momypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXPaHEHUS 3apsSJOBOTO U MACCOBOI'O YHUCEIL.
DOHeprusi CBsI3M aTOMHBIX sjep. CBs3b Macchl U dHepruu. Peakiuu cuHTe3a u
nenenus anep. ictounuku 3Hepruu CosiHIa U 3BE3/I.

Anepnas sHepreruka. JIeHCTBUS paaWOAKTUBHBIX HW3JIYYECHUM Ha IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CrexTpbl U3Ty4YeHHUS U MOTIIOMIECHHUS.

2. CHexTpbl pa3IuvHbIX Ta30B.

3. Cnekrtp Bojopoaa.

4. HaOmonenue TpekoB B kamepe Bunbcona.

5. PabGora cuéTunka HOHU3UPYIOUTUX U3ITYUCHUH.

6. Peructpamus u3nydeHus NpUpOAHBIX MUHEPAIOB U POIAYKTOB.

Jlabopamopnuie padbomout u onvimeot.

1. HaGnroneHwue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3IIYYCHHUS.

2. HccnenoBanue TpekoB: U3MEPEHUE IHEPTUU YACTUIIBI IO TOPMO3HOMY

nyTH (1o pororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOTY.Ib.

[ToBTOpUTETHEHO--0000IIAIONITNI MOYJIh IPEAHA3HAYECH SISl CHCTEMAaTHU3AI|H
U 0000meHus TPEAMETHOTO  COACpKaHWA W  OMbITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YYEHUH BCETO Kypca QM3HKH, a TAKXKEe JJIS MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMe€Hy MO (Qu3nke uisi 00ydarouumxcs,
BBIOPABIIINX 3TOT YUYEOHBIN MpEMET.

[Ipu “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESTENHPHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBACTCS JTOCTI)KCHHE TPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  OOyueHus, QopMHupyercs
€CTECTBEHHOHAY4YHAasl IPaMOTHOCTh: OCBOCHUE HAy4YHBIX METOJOB HCCJEIOBaHUS



SBJICHUN NPUPOJLI U TEXHUKH, OBIAJCHUE YMEHUSIMHU OOBACHITH (U3UUECKUE
SIBJICHUS, NPUMEHASA IIOJYYCHHBIC 3HAHMSA, pelarb 3adadyd, B TOM YHUCIIE
KAaYECTBECHHBIC U YKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIHANBEHO NEATEIBHOCTHBIM XapaKTep JaHHOIO pa3lena pean3yercs
32 CUET TOro, 4YTOo OOydJarouMecs BBIMOJHSIOT 3aJaHusl, B KOTOPBIX UM
[peIaraeTes:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pPACMO3HABaTh M HAYYHO OOBICHATH
dbu3uYecKue sIBJICHUS B OKPY>KaIOIICH MPUPOJIE U MMOBCEIHEBHOM KU3HH;

UCIIOJI30BaTh HAYYHBIE METO/bl UCCIEOBAHUS (PU3MUECKUX SIBICHUHN, B TOM
YHUCJIE JJISl IPOBEPKU TUIIOTE3 U MTOJTYUYEHUS] TEOPETUUYECKUX BBIBOOB;
OOBSICHSITh HAy4HbIE OCHOBBI HauOOJee BaKHBIX JOCTIKCHHU COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEDP, TPAKTUUECKOTO UCIIOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKu Ha ypoBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HAIPABICHO

Ha JIOCTH)KEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbTaTe udydenus Gu3NKd Ha YPOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) maTpHOTHYECKOT0 BOCITUTAHUSI:

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM
bu3nUecKol HayKH;

— [IEHHOCTHOE OTHOIIICHUE K IOCTUKEHUSAM POCCUMCKUX YUCHBIX--(HU3UKOB;

2) rpasKAaHCKOr0 W JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— TOTOBHOCTh K aKTUBHOMY YUYaCTHUIO B OOCYXKJICHHH OOIIECTBEHHO 3HAYMMBIX
U OTHUYECKUX TPoOJeM, CBSI3aHHBIX C TPAKTUUYECKUM TPUMCHECHHEM
JTOCTH)KCHUHN (DU3UKH;

— OCO3HAHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX MPHUHIUIIOB B JEATEIbHOCTU
Y4€HOTO;

3) 3cTeTHYeCKOro BOCIIMTAHUS

— BOCIIPUSITUE ICTETHMUECKHX KadyecTB (PU3MUECKOW HAayKU: €€ TapMOHHYHOTO
IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHUE NEHHOCTH (U3NYECKOW HAYKH KaK MOIIHOTO HWHCTPYMEHTa
MTIO3HAHUSI MHUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTMI, BaXKHEUIIEH COCTABJISIONICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOU JIOOO3HATEIHHOCTH, WHTEpPEca K HCCIEI0BATEIHCKON
NEeATENbHOCTH;

5) dopmupoBaHusi  KYJbTYPbl  3I0POBbSi W  SMOIHOHAJIBHOIO
0J1aronosy4us:

— OCO3HAaHHME LIEHHOCTH Oe3omacHoro obOpas3a >KM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, Ba)XKHOCTH INIpaBUJl OE30MAaCHOr0 MOBEACHUSA Ha
TPaHCIOPTE, HAa JAOPOrax, C 3JIEKTPUUYECKUM M TEIJIOBBIM OOOpYyIOBaHUEM B
JOMAITHUX YCITOBUAX;

— c(hopmMupoBaHHOCT, HaBbIKa pEQIIEKCHUU, TPHU3HAHUE CBOErO IpaBa Ha
OImMOKY ¥ TAKOTO K€ MpaBa y IPyroro 4eI0BeKa;

6) TPy10BOr0 BOCIIMTAHMSA:

— AaKTUBHOE y4YacTHE€ B pPEUICHUU IMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, Topojia, Kpas) TEXHOJOTMYeCKOUW U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOMMNX B TOM 4YHUCIE U (DU3NUECKUX
3HAHUM;

e — MHTEpPEC K MPAKTUUECKOMY H3Y4YEeHUIO npodeccuit, CBsI3aHHBIX C HUUKOM;

e 7)3K0JIOTHYECKOT0 BOCIIUTAHMS

e — OpHEHTalUs Ha NMpUMEHEHHE (U3NYECKUX 3HAHUU JUIS PEIICHHUS 3a1ad B
obJlacTi OKpy’Xaroled cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OILICHKH UX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYIKAIOLIEH CpPEebI;

e — OCO3HaHHE IJI00AJLHOTO XapaKTepa AKOJOTHMYECKUX MPOOJIeM U MyTeu ux
pelIeHus;

e 8) aganTanmMMm K W3MEHSIIOIIMMCSl YCJOBHSIM CONHUAJIBHOW W NMPHPOTHOM
cpeabl:

e — TOTPeOHOCTH BO B3aUMOJICUCTBUU MPHU BBHINIOJIHEHUU WCCICIOBAHUN W
MPOEKTOB (U3UYECKONW HAMPaBIECHHOCTHU, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHuX,

e — TIOBBIIIEHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MNPAKTUYECKYIO
e TEIbHOCTD;

e — TOTPeOHOCTh B (GOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHCIIe (POPMYTUPOBATH
U7, TIOHSTHUS, TUIIOTE3bI O (PU3NUECKUX 00BEKTAX U SABJICHUSX;

e — OCO3HaHHE JEPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
(1076370478

e — IUIAHUPOBAHHUE CBOErO PAa3BUTHUS B TNPUOOPETEHUU HOBBIX (HU3HUUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3AaUMOCBSI3H MPUPOJIBI, OOIIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCTOJIb30BaHUEM (U3MUECKUX 3HAHUM;

e — OIICHKA CBOMX JCHCTBUM C YUYCTOM BIIUSHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX TJI00ATBHBIX MTOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynabraTe ocBoeHHs TporpaMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE JEHCTBUS,
KOMMYHUKAaTHUBHbIE  yYHUBEpPCAJbHblE  y4eOHbIE  JEWUCTBUS, PErYJSTUBHBIC
YHUBEpCATbHBIC YUCOHBIE TCHCTBUS.

ITo3HaBaTe/IbHBIE YHHBEPCAJbHBIC YUeOHbIe AeiiCTBHS

Ba3oBble Jornueckue a1ecTBUA:



BBISBISTh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(stBIEHUM);

YCTaHABJIMBATh CYLIECTBEHHBIN MpPU3HAK KJIaCCU(PUKALMU, OCHOBAHUS 15
000011I€HHs U CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUSAX, OTHOCAUIUXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITh IPUYMHHO--CIIEICTBEHHbIE CBA3M NPHU HU3YyUYEHUU (PU3MUYECKUX
SBJICHUW U MPOLIECCOB, JIEJaTh BBIBOJAbI C UCIOJIB30BAHUEM JEAYKTHUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUMN, BBIJIBUTATh TMIIOTE3bI O B3aUMOCBSA3SIX
(du3nUeCKUX BETUYMH;

CaMOCTOSATENIbHO BBIOMpATh CHOCOO pelleHus Y4eOHOW (u3mueckoit
3alayu (CpaBHEHUE HECKOJIbKUX BAapUAHTOB pEIICHMs, BHIOOp Hauboliee
HNOJIXOJISAIIET0 C YYETOM CaMOCTOSATEIbHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKe AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKANA HMHCTPYMEHT MTO3HAHMS,
IPOBOAMUTH MO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY OMBIT, HECIOXKHBIN
bu3nuecKkuili HKCHIEPUMEHT, HEOOJbIIOe HucchaeoBaHue (HU3MUECKOTO
SBJICHUS,

OLICHMBATh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYEHHYIO B X0JI€ UCCIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEICHHOTO HAOJIIOICHHUSI, OTIBITA, UCCIEIOBAHMUS;

NPOrHO3UPOBATh  BO3MOXKHOE  JalibHEWIlee pa3BUTHE  (U3HMUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undopmanueii:

NPUMEHSTh Pa3JIMYHbIC METOJbI, HHCTPYMEHTBI U 3aIpOCHI MIPH IOUCKE U
orObope MH(pOpPMAIIMK WIM JAHHBIX C Y4YETOM MPEIJI0KCHHON ydeOHOM
bu3udecKoi 3a1a4un;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (POPM IIpEICTaBICHNUS;

CaMOCTOATETLHO  BBIOMpATh ONTUMAIBHYIO (OopMy MpeACTaBICHUS
uHbOpMAIMK W WJUTFOCTPUPOBATH peliaeMble 3a/ladyd  HECIOKHBIMU
CXeMaMH, ThuarpaMmmMaMu, HTHOU rpauKoi M MX KOMOUHAITUSIMU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiICTBUS:

B X0Jie OOCYyXJeHHs ydeOHOro marepuana, pPe3yiabTaTOB J1a0OPaTOPHBIX
paboT M MPOESKTOB 3a/1aBaTh BOIIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMBI U
BBICKA3bIBAaTh HJICH, HAIICJICHHBIC Ha pEIICHHE 3aJadyd U TMOJJep)KaHue
0J1aroXKeIaTeIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOM CYXKIEHUS C CYXIEHUSMHU JAPYTUX YYACTHHKOB
auanora, oOHapyKMBaTh PA3IMUME U CXOJCTBO MO3UIUH;

BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEICTABIATh PE3YyJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIEpUMEHTA, UCCIIEA0BAHMS, IPOEKTA);

NOHMMAaTh M HUCIHOJb30BaTh  INPEUMYILECTBA  KOMAaHIHOM u
UHAUBUAYATbHON paboOThl MpU PEIIEHUHM KOHKPETHOM (HU3MUECKOit
npo0JIeMBbl;

OPUHUMATh LIETd COBMECTHOM JESITENIbHOCTH, OPraHU30BBIBATH JIEUCTBHUS
N0 €€ JOCTIXKEHHIO: paCTpeleNsiTh poju, OOCYKIaTh MPOLECChl U
pe3yabTaThl COBMECTHOU PadO0ThI, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;
BBITMIOJHATH CBOIO YacTh palbOThI, JOCTUTasi KaYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIpaBICHUI0 M KOOPAMHHUPYS CBOM JEHCTBUS C JIPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIa/Ja B OOIIMI MPOJIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBLHO CPOPMYIIMPOBAHHBIM YYACTHUKAMH B3aUMOCHCTBUS.

PeryiasiTuBHbIC YHUBepCaJIbHbIe Y4eOHbIE 1eliCTBUA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YY€OHBIX CUTYalHsIX, TPEOYIOIINX
TSt petieHust GU3NUeCKUX 3HaHUM;

OpUEHTUPOBATHCS B  PA3NIMUHBIX  TOAXOAAX TMPHUHATUS  PEHICHU
(MHIUBUIyaIbHOE, TPUHSATHE PEIICHHS B TPYIIeE, MPUHATHE PEIICHUN
TPYION);

CaMOCTOSATEIIFHO COCTABJISITh AITOPUTM pelieHUs (HU3UUECKON 3a7ja4u WIIH
IUTAaHA WCCIEAOBAHMS C YYETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATH MpeJjiaraeéMble BapUaHThl PEIICHU;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHBIN NHTEJIJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYyallly U MpeJjiaraTh MIaH €€ U3MEHEHUS;
OOBSCHATh TPUYMUHBI  JOCTIDKCHHS  (HEJOCTIDKEHHUS) Ppe3yJbTaToOB
JeSITEIHbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JESATEIBHOCTH (B TOM YHKCIIE B XOJI BBIITOJIHEHUS
¢u3nueckoro WCCIEeNOBaHMS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHUBIIUXCS CHUTYyalluii, YCTAHOBIICHHBIX OINHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIH U YCIOBUSIM;

CTaBUTh ce0s HA MECTO JIPYroro 4ejioBeKa B XOJI€ CIOpa WIHM JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATH CBOC MPABO Ha OMIMOKY MpU PEIIEHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE XKE IIPABO APYTOro.

NPEAMETHBIE PE3YJIbTATBI

K xoniy o6yuenus B 7 kjacce npeaMETHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOLIUXCS YMEHUI:

UCIIOJIB30BaTh  MOHATUA: (U3MYECKHE U  XUMHUYECKHE  SIBJICHUS,
HaOII0/IeHUEe, SKCIEPUMEHT, MOJeb, TUIOTE3a, €IUHUIIBI (HUINUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOe, Ta3000pa3HOE), MEXaHMYECKOe JIB)KEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPAeKTOpHUs, PaBHOJCUCTBYIOIIAS
cHuIa, nedopmarus (ympyrasi, IJIacTHYecKas), HEBECOMOCTD,
COOOIIAOIIHNECS COCYIbL;

paznmuuath siBiaeHus (auddysus, TEIoBOoe ABMKEHHUE YaCTHI] BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEpPaBHOMEPHOE  JBIDKCHHE,  HHEPIHS,
B3aUMOJICHCTBHE TEJI, PABHOBECHE TBEPJBIX TEJI C 3aKPEIJICHHOW OCHIO
BpallleHus, Tepefadya JJaBiICHUS TBEPJAbBIMU TeJaMU, KUIKOCTIMHU H
razamu, arMocepHoe JaBieHHE, IIJIaBaHUE TeJ, IpPeBpalleHUs
MEXaHUYECKOM DHEPTHH) IO ONHUCAHUI0 WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (U3UIECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (PU3MUECKUX  SIBJICHUNA B
OKpY)KalollleM MHUpe, B TOM 4Yucie (U3UYECKUE SBJICHHUS B TPHUPOJE:
IpUMEPHI JIBIXKCHUSI C Pa3IMYHBIMH CKOPOCTSMH B JKMBOW W HEXHUBOU
OpUpoJie, JCHUCTBHE CHJIBI TPEHHS B MPUPOJEC W TEXHUKE, BIIUSHUC
aTMOC(EpHOT0 JaBJCHUS Ha KUBOW OpPraHW3M, IJIaBaHUE PBIO, pbIYarv B
TeJIe YeJIOBeKa, MPHU 3TOM IEPEBOAUTH MPAKTUUECKYIO 33a/1ady B y4eOHYIO,
BBIICIISITH CYIIECTBEHHBIE CBOMCTRA (TIPU3HAKN) (DU3NUSCKUX SBICHU;
OTHMCHIBATh M3YYCHHBIC CBOMCTBA TEN M (YU3UUCCKHE SBICHUS, UCIIOIB3YS
dbu3udeckue BEMUMYMHBI (Macca, 0O0bEM, IUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTb, CPEJIHSISI CKOPOCTb, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Ccujla TPEHHWs, JAaBleHHEe (TBEPAOro Teja, JKUAKOCTH, Trasa),
BBITATKUBAIOIIAS CHJIA, MEXaHMYecKas padoTa, MOIIHOCTb, IUICUO CHIIBI,
MOMEHT CWIBI, KO3(P(QHUIIMEHT TIOJE3HOTO JCHWCTBUS MEXAaHU3MOB,
KMHETUYECKasi ¥ TOTEHIMalbHAsl JHEPrus), MpU OMUCAHUU TMPABUIBHO
TPakTOBaTh  (U3WYECKUH  CMBICI  HCIOJB3YeMBIX  BEIWYUH,  HX
0003HaYCHUSI W CIUHHIBI (DU3NYSCKUX BEIUYWH, HAXOIHUTH (POPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEIWYMHY C APYTHMH BEIMYWHAMH,
CTPOUTH IpaMKU M3YUYCHHBIX 3aBUCUMOCTEN (PHU3UUECKUX BEIIUUNH;



XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
WCIIOB3Ys TpaBuUiia CJIOKEHMsI Cuil (BAOJb OJHOW TpsiMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpaBUIO paBHOBecHs pbiuara (0OJoka),
«30JI0TO€ TMpPaBUJIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruy, NpU OSTOM [JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMMChIBATh €M0 MATEMATHUYECKOE BbIPAXKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHHUS, IPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTYyallMil NpPaKTUKO-OPUEHTUPOBAHHOIO XapakKrepa:
BBISIBJISITh PUYMHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JOTUYECKUX LIAroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOWMCTBA (PU3MUYECKUX
ABJICHUN, (PU3NYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiatb pacueTHble 3anadyd B 1-2 JelcTBUA, HMCHONB3Yys 3aKOHBI U
(dopMyIbl, CBs3bIBaIOIIKME (DU3UUECKHME BEIUYMHBI: HAa OCHOBE aHaln3a
yCIIOBUS 3a/layyl 3aMMChIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3NUECKHE
BEJIMYUHBI B (OPMYJIBI M TMPOBOAUTH PACUCThl, HaXOJUTh CIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE Ui pEUICHUs 3a/1ay, OLICHUBATh PEAIUCTUYHOCTD
MOJIy4eHHON (PU3UUECKON BETMUUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh TMPU [OMOIIU
¢u3MUecKrX METOI0B, B OMIMCAHUH UCCIIEIOBAHUS BBIJIETSATH IPOBEPIEMOE
npennosioxkenue  (TUmoresy),  pasiuyaTh W HHTEPIPETUPOBATH
MOJIYYCHHBIH pe3yNbTaT, HAXOAWTh OINMOKM B XOJE OMbITa, JeNaTh
BBIBOJIBI 110 €r0 pe3yjbTaTaMm;

OPOBOAUTH OMNBITBI IO HAOMIONEHUIO (U3UYECKUX SBICHUNA WIIU
bu3uIecKux CBOMWCTB Te: bopMyIHpOBaTH IpOBEPsIEMbIC
MPEIONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYI0BaHMS,
3aMKChIBATh XOJI OMBITA U (DOPMYTUPOBATH BHIBOIHI;

BBITIOJHATh TPSMbIE W3MEPEHHs] PACCTOSHMS, BPEMEHHU, MAaCChl Tela,
o0BEMa, CHJIBI W TEMIIEpaTyphl C HCIIOJB30BAHUEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aMUCHIBATH IIOKA3aHUS TMPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIETOBAaHUE 3aBUCUMOCTH OJHOM (hU3MUECKOI BEITHMUMHBI OT
OpPYrol ¢ WCIOJIb30BAaHUEM INPSIMBIX HU3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JABWXKYIIETOCA Tejla OT BPEMEHU JABUKEHUS TeJa, CHUJIbI
TPEHMSI CKOJIBKEHHU OT Beca Teja, KadyecTBa 00padOTKH MOBEPXHOCTEN TeN
U HE3aBHCUMOCTH CUJIbI TPEHUS OT IJIOIIAIU COMPUKOCHOBEHUS TEJ, CUIIbI
YOPYTrOCTH OT YJJIMHEHHUS MPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa
NOrPY’KEHHOM YacTH Teja U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT IIIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUHI
IJIaBaHUs TEJ, YCJIOBHUI paBHOBECHS pbluara u OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  Yy4yeOHOrO UCCIENOBaHUs, COOUpaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHs, CIenysl MPEATOKEHHOMY IUIaHy, (UKCHPOBATh
pe3ynbTaThl TMONYYCHHONW 3aBUCHUMOCTH (PH3MYECKHX BEIUYMH B BHJE
NPEJIOKEHHBIX Ta0NHIl U TpadUKOB, JENaTh BBIBOJABI MO pPe3yJabTaTam
MCCIICJIOBAHNS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHHs (HU3MUECKUX BEIUYMH (TJIIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPJAOTO Tela, CHJa TPEHUS CKOJBXKCHHUS,
JaBICHWE  BO3/AyXa, BBITAIKHBAIONIAs  CHJa, JEHCTBYyIOIIas  Ha
NOTPY)XKCHHOE B JKHJIKOCTh TeNO, KOA((UIMEHT TMONe3HOT0 ACHCTBUSA
IOPOCTHIX MEXaHU3MOB), CIeAys NPEIIOKEHHOW WHCTPYKIUU: TIPH
BBIMIOJITHEHUN W3MEPEHHUH cOoOMpaTh JKCIEPUMEHTABHYIO YCTAaHOBKY H
BBIYUCIIATH 3HAUCHUE HCKOMOU BEJINYUHBI,

COOTIOIaTh MpaBUIIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1ab0paTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, JAMHAMOMETP, COOOUIAIONIMECS COCYIbl, OapomeTp,
pBIYar, OJIBMKHBIN M HETIOIBIDKHBIN 0JI0K, HAKIIOHHAS TUIOCKOCTH;
XapaKTepH30BaTh MPHUHIMIBI JCUCTBUS W3YYCHHBIX MPHOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpOMl Ha MX omnucanus (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOHUCTBO BOJOIPOBOJIA, THAPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, aPEOMETP), UCIIOJIBb3Yys 3HAHUS
0 CBOMCTBaxX (pU3MUYECKHUX SIBJICHUN U HEOOXOAMMBbIC (U3HUECKHE 3aKOHbI
U 3aKOHOMEPHOCTH;

OPUBOIUTH  NpUMEpHl  (HAXOAUTh  HMHPOpPMALMIO O  TMpUMEpPAX)
IPAKTUYECKOTO HCIONb30BaHUA (U3UUECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH MPU OO0palleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 30POBbsi U COOJIOJCHUS
HOPM SKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpejie;

OCYILECTBISATH OTOOp HCTOYHUKOB HHPopmanmu B HHTepHere B
COOTBETCTBHHM C 33JJaHHBIM [TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM M TyTeM CPaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJIETSTH
UHPOpMAIMIO, KOTOpas SBISIETCd NPOTHUBOPEUYMBOM WM MOXET OBITh
HEJI0CTOBEPHOM;

UCTOJIb30BaTh MPH BHIMOJHEHUH yUYE€OHBIX 3a/laHui Hay4YHO--TIOMYJISIPHYIO
auTepaTtypy (U3MYECKOro COJEp)KaHus, CIPABOYHbIE  MaTepHUalbl,
pecypcbl cetu MHTepHeT, BnajeTh NpueéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIMH U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MUCHbMEHHBIC M yCTHBIE COOOIIECHUS HA
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAIMK (PU3NIECKOTO COACPKAHUS, B TOM



yyciie MyOJMYHO JIeNaTh KPATKUE COOOILEHHS O Pe3ysibTaTax MpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, NpPHU HTOM TIPaMOTHO HCIOJIb30BATh
W3YYEHHBIA TOHATUHHBIMN ammapaT Kypca (U3MKH, COINPOBOXKIAThH
BBICTYILJICHUE IIPE3CHTALUEH;

e IMpPU BBINOJHEHUU YYEOHBIX MPOECKTOB W HCCIEAOBAHUNA pacIpeaeaTh
00s3aHHOCTH B TPYyNIE€ B COOTBETCTBUU C MOCTaBJIECHHBIMH 3aJadyaMu,
CIEAUTh 3a BBINOJHEHHEM IUIaHA JECHUCTBHUM, aJeKBaTHO OLICHUBATH
COOCTBEHHBI  BKJIaJl B  JIESITENIbHOCTh  TpPYINIbl,  BBICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAKOIIUX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

e HCHOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKEHUE
aTOMOB U MOJIEKYJ, arpPETraTHBIE COCTOSIHUS BELIECTBA, KPUCTAIUNINYECKUE U
amop(HbIe Tena, HACBHIIMICEHHBI W HEHACHIIICHHBIH TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS DJHEpPrus, TEIJIOBOM [IBUTaTElNb,
AJIEMEHTAPHBIN JJIEKTPUUYECKHUN 3apsl, AIEKTPUUYECKOE MOJIE€, TPOBOJIHUKU
U JUDJIEKTPUKH, IOCTOSHHBIN AJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e pasnuyaTh SABJICHUA (TEIUIOBOE pACIIMPEHUE M CXaThe, Terulonepesaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KAIWJUIIPHBIEC SBJICHHS, HCIIAPEHUE,
KOHJCHCAIMs, IUIABICHUE, KPUCTAUIM3alus (OTBEpAEBAaHME), KHUIICHUE,
TeIuIonepeaayda (TErnIonpoBOAHOCTb, KOHBEKIIVS, U3IIyYEHHE),
ANEKTpU3aLUs TeJl, B3aUMOJEHCTBHUE 3aps/iOB, ACUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHME, B3aMMOJCHCTBUE MArHUTOB, JEHCTBHE
MarHUTHOIO I0JI1 HAa IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS WHIYKLMSA )
[0 OINHCAaHUID HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBICHUE;

e pacrno3HaBaTh TMPOSIBIEHWE M3YyYEHHBIX (U3UUECKUX SBJICHUH B
OKpY)XaloIlleM MHpE, B TOM YHCIEe (PU3NYECKUE SIBICHHUS B TPUPOAE:
IIOBEPXHOCTHOE HATSKEHUE M KANWUISIPHBIE SBICHHWS B IIPUPOJE,
KpUCTaJIBl B Ipupoze, u3irydeHue CojHLA, 3aMep3aHHue BOJIOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHE pOCHl, TYMaHa, HHEs], CHETa, JJIEKTPUIECKHE
ABJIEHUSI B aTMocdepe, dJIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noje 3eMiH, Jpeid MOI0COB, POJIb MATHUTHOTO MOJS JUIS JKU3HU Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM IEPEBOJUTH MPAKTHYECKYIO 3a/7a4y B
yueOHYI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3HUECKHUX
SIBJICHU;

e OMNMUCHIBaTh M3yYCHHBIC CBOMCTBA TN U (U3UYECKUE SBICHMS, UCIIONIB3YS
(u3nuecKkre BEIMYMHBI (TeMIEpaTrypa, BHYTPEHHSSI SHEPrusi, KOJIUYECTBO
TEIUIOTHI, y/eJIbHas TEIUIOEMKOCTh BEILECTBA, y/AeJbHAas TEIUIOTa



IUIaBJICHMS], yJeJbHas TEIIoTa MapooOpa3oBaHus, YJelbHass TEIJIoTa
CropaHusi TOIUIMBA, KOA(PPUUMEHT TMOJIE3HOTO JAEUCTBHUS TEIUIOBOM
MAIllMHbI, OTHOCHUTEJIbHAS BIJIAXKHOCTH BO3AYyXa, AJIEKTPUYECKHM 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBIIECHUE IPOBOJHUKA,
yIEeIbHOE  CONpPOTHUBICHHE  BelleCTBa, pabora U MOIITHOCTb
ANEKTPUYECKOrO0  TOKa), MpH ONUCAHUM MPaBUIBHO  TPaKTOBATh
(u3MUECKUIl CMBICI MCHOJb3yEeMbIX BEIUYMH, 0003HAYEHUS M €IUHUIBI
(¢u3MUECKUX BEJIMYMH, HAXOAUTH (HOPMYJbI, CBSA3BIBAIOIINE JaHHYIO
($u3MUECKYyl0 BEJIUYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUMH;

XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MYECKHUE SBJIECHUS U TPOLECCHI,
UCITIONIb3YSl OCHOBHBIE MOJIOKEHUS MOJEKYIAPHO--KUHETUYECKONW TEOPUH
CTpOEHUS BEIleCTBA, MPUHLHUII CYNEPHO3ULUU MOoJed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma N1 ydacTka I€Nu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHHMS DJHEpPruu, MNpU ITOM  JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alMCHIBATH €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATHh (U3MUECKHE MPOLECChl U CBOWCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE CUTyallul MPAaKTUKO-OPUEHTUPOBAHHOIO XApaKTEpa: BBIABISATH
IPUYUHHO-CIIEJICTBEHHBIE CBS3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTIOTMYECKHUX
mIaroB ¢ omnopoil Ha 1-2 W3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SBIICHHMH,
(bu3MUECKHX 3aKOHOB MJTM 3aKOHOMEPHOCTEH;

pemiarb pacueTHhlEe 3aJadyd B 2—3 JEHCTBUSA, HCIOJB3YysS 3aKOHBI H
dbopMyIbl, CBsI3bIBaOIKME (DU3UUYECKHME BEIUYHMHBI: HAa OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUISI pEIIeHHus 3ajadd, BbIOMpATh 3aKOHBI H  (OPMYIIHI,
HEOOXOJIMMBbIE I €€ peUICHUs, MPOBOIUTH PAacCUeThl M CpPAaBHUBATh
MOJIyY€HHOE 3HaueHue (HU3NIECKON BEIIMUUHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXKHO pEIIUTh NpH [OMOIIU
(¢u3NYeCKUX METOJIOB, MCIIOJIb3Ys ONHCAHHE MCCIETO0BAaHUS, BBIICISTH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNUE, OLEHUBATh IPABUIBHOCTh IOPSIKA
IIPOBEJICHUS UCCIIEIOBAHUS, AEIATh BBIBOBI;

OPOBOJIUTh OMBITHI MO HAOMIOAEHUIO (PU3NYECKUX SBICHUM WM
(du3rUecKrX CBOWCTB Tel (KAMWUISIPHBIC SBICHUS, 3ABUCUMOCTD JIABIICHUS
BO3/lyXa OT €ro 00beMa, TEMIEPATYpPbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHMsl MpPU HU3JIYYEHHH OT IBETa H3JIydarolieil (IOrjaomaromei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTH U
IUIOIAAM €€ TIOBEPXHOCTH, JJEKTpHU3alus TeJl M B3aUMOJEHCTBUE
ANEKTPUYECKUX 3aPAI0B, B3AUMOACHCTBHE ITOCTOSTHHBIX MarHUTOB,



BU3yQJIM3alllsl MAarHUTHBIX TOJE€H TOCTOSTHHBIX MAarHUTOB, JCHCTBHS
MarHUTHOTO TOJs HAa MPOBOAHHK C TOKOM, CBOMCTBa 3JIEKTPOMArHuTa,
CBOICTBa DJIEKTPOJABUTIATENSl TOCTOSHHOIO TOKa): (popMylnupoBaTh
MpOBepsieMbIe MPEATONIOKEHHSI, COOUPATh YCTAHOBKY M3 IMPEATI0KEHHOTO
000pyTI0OBaHUS, OMUCHIBATH XOJ] OMBITa U (OPMYITUPOBATH BHIBOIBL;
BBIMIOJIHATG ~ TPSMBbIE  M3MEPEHUs  TEMIIepaTypbl,  OTHOCHUTEIHHOMU
BIOKHOCTH BO3yXa, CHUJBl TOKA, HANPSDKEHHUS C HCIOJNb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3UYECKUX BEIMYMH, CPaBHUBATH
pe3yabTaThl U3MEPEHHH C yUYETOM 3a/IaHHOW a0COTIOTHOM MOTPEIIHOCTH;
IPOBOJIUTH UCCIICTOBAHUE 3aBHCUMOCTH OJHOM (DM3MUECKO BETMUMHBI OT
ApPYrol C  WCHONB30BAHUEM TPSAMBIX  H3MEPEHUH  (3aBUCHMOCTH
COTMPOTUBIICHHSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOIMIATU TOMEPEYHOTO
CEUCHUS U YACIBHOTO COMPOTUBIICHUS BEIIECTBA MIPOBOJIHMKA, CHIIBI TOKA,
WIYIIET0 Yepe3 TMPOBOJHHUK, OT HAMpsDKEHUS Ha  MPOBOIHHKE,
UCCIIEJIOBAHWE  TIOCJICIOBATEILHOTO U MapajUIeIbHOTO  COCTUHEHUIM
NPOBOJIHUKOB): TUIAHUPOBAaTh WCCIIEIOBaHUE, COOMpaTh YCTaHOBKY W
BBITIOJIHATh W3MEPEHHsI, CIEIysl TMPEATOKCHHOMY TUIaHy, (UKCHPOBATh
pe3ynabTaThl IMOJYYCHHOH 3aBHCHMOCTH B BHJIE TaOmWI[ U TpaduKOB,
JIeNIaTh BHIBOJBI IO pe3yJbTaTaM UCCIEIOBAHMS;

NPOBOAUTh KOCBEHHBIE U3MEpeHUs (PU3NYECKUX BeNWYUH (yIenbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMPOTUBJICHUE TIPOBOAHMKA, padoTa H
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAaHUPOBATH H3MEPEHHs, COOMpaATh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIelysl MPEII0KEHHON WHCTPYKIUHU, U
BBIUUCTISITh 3HAYCHUE BEIINYNHBI,

co0JIr01aTh TIpaBUJIa TEXHUKU 0€30TaCHOCTH MPHU paboTe ¢ Ja00paTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JEHCTBUA HM3YyUYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HMX omucaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TMUIPOMETp, MapoBas TypOHHA, aMIepMeTp,
BOJIETMETP, CUCTUYMK JJIEKTPUUYECKOW HHEPrHH, 3IIEKTPOOCBETHUTEIbHBIC
npuOOpHl, HArpeBaTENbHBIC 3JIEKTPOIIPUOOPH! (IPUMEPHI), IEKTPUUIECKHE
HPEOXPaHUTENH, SJIEKTPOMArHUT, 3IEKTPOABUTaTeNb IIOCTOSHHOTO TOKA),
UCTIOJB3Yysl 3HAaHHUA O CBOMCTBax (PM3MYECKUX SIBICHUI U HEOOXOIUMBIE
¢u3nyeckne 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA M H3MEpPUTENIbHbIC
npubopel MO CXEeMaM M CXEMaTUYHBIM PUCYHKaM  (KHUIKOCTHBIN
TEPMOMETP, TEPMOC, MCHUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHus, dJEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI IEKTPUUECKUX



IeNeil C MOCIe0BaTENIbHBIM U MApaJUIETbHBIM COSIUHEHUEM 3JIEMEHTOB,
pasznmnyasi yCIOBHBIE 0003HAUCHUS DIIEMEHTOB JJICKTPUUECKUX LICTICH;
MPUBOIUTh  NpPUMEpPhl  (HaXOOWTh HMHPOPMAIUIO O  TMpUMEpax)
MPAKTUYECKOTO HCIIOJIb30BaHUS (U3MYECKUX 3HAHUA B TOBCEIHEBHOU
KU3HU JJIs oOecrieueHns 0€30MacHOCTH P OOpaIeHuH ¢ MPUOOpaMu U
TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 3J0POBbS M COOJIOICHUS
HOPM DKOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIIEH cpesie;

OCYIICCTBIISITh MOUCK HWHpOpManuu (HU3UIECKOTO COJICpNKAHUSI B
WNuTepHeTe, Ha OCHOBE HMCIOIIMXCS 3HAHUH W IYTEM CpPaBHCHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH HMH(POpPMAIMIO,  KOTOpas
SIBJIICTCSI IPOTHBOPEYUBOM WITH MOXET OBITh HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPHU BBIMOTHCHUU YUCOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
aMTEepaTypy (U3MUECKOrOo COACpP)KAHUs, CIPABOYHBIC  MaTepHUabl,
pecypcel cetr MIHTEpHET, BIaaeTh MpUEMaMU KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHGOPMAITUHU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIC MHCHbMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mass uHPOPMAIMI0O W3 HECKOJIBKMX HWCTOYHUKOB (PU3UIECKOTO
colepkaHWs, B TOM YHCIC IyOJUYHO TIPEJACTABIATh PE3YJIBTATHI
NPOEKTHOW WIJIM HCCIIEOBATEIbCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh M3YYCHHBIM TOHSATUHHBIA ammapar Kypca (DU3HKH,
COIIPOBOX/IaTh BHICTYIUICHHUE TIPE3CHTAIINCIH;

NpY BBHITIOJHEHUH YYEOHBIX MPOEKTOB W HCCIICIOBAHUA (PU3NICCKUX
IPOIIECCOB PACIpeNeNsTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
NIOCTaBJICHHBIMU 3aJa49aMU, CICUTh 32 BBHIITOJIHEHUEM TUIaHA JICHCTBHA U
KOPPEKTUPOBaTh €ro, aJcKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAI B
JEeSATENLHOCTD TPYIIIBI, BEICTPAaUBATh KOMMYHHKATHBHOE B3aHMMOJICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHQIHKTHL

K koHIly oOyueHust B 9 Kjacce npeIMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUH:

UCIIOJI30BAaTh TOHSATHS: CUCTEMa OTCYCTa, MaTephalbHasi TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHMYECKOTO ABIKCHHS, Aedopmarius
(ympyrasi, mjgacTayeckasl), TPEHHE, UEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M NEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTpP TSAKECTHU TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKUE KOJIEOAHUs U
BOJIHBI, 3BYK, WH(Pa3ByK U YyIbTPa3BYK, JJICKTPOMATrHUTHBIC BOJHBI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI W TOTJIONIEHUS, anbda-, 6eTa- U raMmma-u3IydcHus,
W30TOIIbI, Si/IEpHAsl SHEPreTUKA;



pasznuyarh SIBI€HHUS (pPaBHOMEpPHOE M HEpPABHOMEPHOE MPSMOJIMHEIHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENMHOE [IBHJKEHHE, CBOOOJHOE
MaJIeHUE TeJl, PABHOMEPHOE JIB)KEHUE MO OKPY>KHOCTH, B3aUMOJECHCTBUE
TEJ, PEAKTUBHOE JBUKEHHUE, KOJeOaTeNbHOE NIBMXKEHHE (3aTyXarollue U
BBIHYKJCHHBIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPA’KEHUE
3ByKa, MPSAMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHHe 0elIoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHasi PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3TyYEHHs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSIBICHHE HW3YYEHHBIX (U3MYECKUX SBICHUA B
OKpyXaromeM Mupe (B TOM uucie (U3NYECKHUE SIBICHHUS B MPHUPOJE:
NPWIKBBI U OTIUBBI, ABMKEeHHUE TiaHeT COTHEYHON CHUCTEMbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OpPraHU3MOB, BOCHPUITHE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHe BOJHBI, IIyHAMH, 07XO, I[BETa Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OHOJOTHYECKOE ACHCTBHE BUIMMOTO,
yIbTPaUONIETOBOIO W  PEHTTEHOBCKOIO  HW3JIYYEHHMM, €CTECTBEHHBIN
pasivoaKTUBHBIN (OH, KOCMHUYECKHME JIyud, PaJUOAKTUBHOE H3JIyuyeHUE
OPUPOAHBIX MMHEpAJIOB, JEWCTBHE pPAJAMOAKTHBHBIX M3JIy4YECHHH Ha
OpraHu3M 4eJIOBEKa), NP 3TOM IEPEBOJUTH IMPAKTUYECKYIO 3ahady B
y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBa (NPU3HAKU) (U3NYECKUX
SIBJICHUH;

OIKCHIBaTh MU3yYEHHBIE CBOICTBA T U (PU3NYECKUE SBICHUS, UCIOIB3YS
¢usnyeckue BEIUYMHBI (CpefHss MU MIHOBEHHAs CKOPOCTh Tela Ipu
HEPABHOMEPHOM JIB)KCHHH, YCKOPEHHE, IEPEMEIICHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CHWJIA YOPYIOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJCHUs, BEC Tela, WMIYJIbC Tela, HUMIYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTb, MOTEHLHUAIbHAs SHEPrusi Tea,
HNOJHATOIO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrUs CHKATON
OPYXXUHBI, KWHETUYECKAs DSHEPIHs, IIOJIHAs MEXaHU4YecKas »JHeprus,
HEepUoJ U 4acToTa KoieOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEJIOMIICHHUS CPENbl), PU OMUCAHUU
NPaBUIBHO TPAKTOBAaTh (DU3MYECKUN CMBICA HCIIOJIB3YEMBIX BEJIUYUH,
0003HAYEHUSI U EIUHUIBI (U3UYECKUX BEIUYMH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJIMYHMHY C APYTMMH BEIMYHHAMH,
CTPOUTH I'paUKK U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIINYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKHUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHUS SHEPIUuHU, 3aKOH BCEMUPHOI'O TATOTEHUS,



OPUHLUI CYNEPHO3UINN CHJI, TPUHIUI OTHOCUTENbHOCTH [ amwmies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJbCa, 3aKOHBl OTPAKEHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUS 3apsAI0BOTO U MAaCCOBOTO YHUCEN
IpU SIIEPHBIX PEakUuAX, IPU 3TOM J1aBaTh CIIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTEMATHUYECKOE BHIPAXKECHHUE;

OOBSACHATh (U3MUECKHE NPOLECChl U CBOWCTBAa TeJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO--CJICJICTBEHHbIE  CBSI3U, CTPOUTh OOBsiICHEHHWE U3  2-3
JOTUYECKUX LIAroB C OMOpPO Ha 2—3 M3Yy4YEHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUN, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacyeTHble 3ajayd  (omMparolMecss Ha cucTeMy U3  2-3
YpaBHEHHMIT), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3bIBAIOUINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBHUS 3a/auyd 3alHChIBaTh KpaTKOe
yCIIOBHE, BBHISBIIATH HEIOCTAIONIME WM M30BITOUHBIC JaHHBIC, BRIOUPATH
3aKOHBI B (POPMYIIBI, HEOOXOAUMBIE /TSI PEIICHHUs, TPOBOJIUTH PACUCTHI U
OLICHMBATh PEATMCTHUYHOCTh TMOJYYEHHOTO 3HA4YeHUs (pu3ndeckon
BCJIUYHHBI;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PpEIIUTh TMPU IOMOIIHU
Gu3MUeCKX METOJOB, HCIONB3Yys OMUCAHUE HCCIEIOBAHUSA, BBIICIATH
IpoBepsieMOe MPENINOJIOKEHNE, OICHUBATh TMPABWIBHOCTb MOPSIKa
NPOBEJIEHUS  HUCCJIEOBAaHUA, JIeJlaTh  BBIBOJbLI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIOCHHI U ONIBITOB;

OPOBOAUTH OMNBITBI IO HAOMIONEHUIO (U3UYECKUX SBICHUNA WIIU
¢uznuecknux CBOWCTB Tell (M3yueHHEe BTOpPOro 3akoHa HbpioTOHa, 3akoHa
COXpaHEHUS] HHEPTrUU, 3aBUCUMOCTH MEPHOJA KOJCOAHUN MPYKUHHOTO
MasTHUKA OT MAaccChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MaJIBIX KOJEOAHHM, TPSIMOJIMHEHHOE pAacIIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CHEKTpP, U3YyUYEHUE CBOMCTB M300paKeHHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHMs MpeaMera B coOuparomen
AWH3e, HAOTIOJEHUE CIUIONIHBIX W JMHEHYATHIX CHEKTPOB M3IYUYCHUS):
CaMOCTOSAITETILHO ~ COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
o0opyaoBaHUs, OMHWCHIBATH XOJI ONBITA W  €ro  PE3yJbTaThl,
(dbopMyIHpOBaTH BEIBOBL;

OPOBOJIUTH NMPU HEOOXOIWMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, OMpeesss
cpeaHee 3HaueHUWE U3MepsieMol BelMUM4MHBI ((POKYCHOE paccTOsIHUE
coOuparomeli JTUH3bI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(u3MepuTenbpHOro nNpudopa);

MPOBOJUTh HCCICIOBAHUE 3aBUCUMOCTEH (U3WUECKUX BEIMYHH C
WCITOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH (3aBUCUMOCTD ITYTH OT BPEMEHHU



IIpU PaBHOYCKOPEHHOM [IBM)KEHUU 0€3 HadaJbHOM CKOPOCTH, TEpHOja
KoJieOaHU MaTeMaTUYECKOro MasTHHKA OT JJIMHBI HUTHU, 3aBUCHUMOCTH
yria OTpakeHUsi CBETa OT yIJia MajJeHUs U yrjia MpeJoMJICHHs] OT yria
MaJieHus1): TUIAaHUPOBAaTh UCCJIEAOBaHUE, CaAMOCTOSITEILHO COOHUpAThH
YCTAaHOBKY, (UKCHUpOBATh pPE3yibTaThl TMOJYYEHHOH 3aBUCHUMOCTH
bu3MYecCKUX BEIWYUH B BHUAEC TAaONMUIl M rpaduKoOB, JeJaThb BHIBOJIBI IO
pe3yabTaTaMm UCCIeI0BaHuUs,

IIPOBOAUTh KOCBEHHBIE W3MEPCHHUS (U3UYECKUX BEIMYUH (CPETHSISA
CKOPOCTh W YCKOPEHHE Tella TMPU PABHOYCKOPEHHOM  JBUIKCHUH,
YCKOpPEHUE CBOOOJHOrO MaJeHUs, >XCCTKOCTb MPYKUHBI, KOAIDPHUIIUCHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckass pabdoTa W MOIIHOCTh, 4YacTOTa H
nepuoa  KoysieOaHUl MaTeMaTH4ecKOro M TPYKUHHOTO MAasSTHHKOB,
ONTHYECKasl cujia CcOOUparomie  JUH3bI, PaJUOAKTUBHBIM  (DOH):
IJIAHUPOBATh HM3MEPEHMs, COOMpPATh SKCIEPUMEHTAIbHYI) YCTAHOBKY W
BBITIOJTHATh U3MEPEHUs, CIICAYs MPEIIOKCHHOW UHCTPYKIIMH, BBIYHCIIATH
3HAYCHHUE BEJIMUMHBI M aHAJTM3UPOBATH MOJTYYEHHBIE PE3YyJIbTaThl C YUSTOM
3aITaHHOM MOTPEITHOCTH U3MEPCHH;

co0JIr01aTh TIpaBUIa TEXHUKHU 0€30MaCHOCTH MPHU paboTe ¢ 1a00paTOPHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM M3YyYEHHBIX (PU3NYECKUX MOJIEIEeH:
MaTepuajibHas TOYKa, a0CONIOTHO TBEPIOE TENO0, TOUYEHYHBIH HCTOUHHUK
CBETa, Jy4, TOHKas JIMH3a, TUIAaHETapHas MOJENb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO f]1pa;

XapaKTepu30BaTh MPUHIMIBI  JEHCTBUA HM3YyUYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HUX ONUCaHUs (B TOM 4YHUCIE:
CIUJOMETP, NaTYMKU TIOJNOXKEHHsI, PACCTOSIHUSI M YCKOPEHHMs, pakera,
9XOJIOT, OYKH, TEpUCKom, QoToamnmapar, ONTUYECKUE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HUCHONB3yd 3HAHUS O
CBOMCTBAaX (PU3WYECKHX SBIEHUA U  HEoOXoauMble  (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIBHBIX MPHOOPOB W TEXHOJIOTHYECKHX TPOIECCOB
NpU pENIeHUH y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYCCKUE CXEMBI JIJIs
MOCTPOCHMS N300paKEHUH B TUIOCKOM 3€pKajie ¥ COOMPAIONICH JTNH3E,
NPUBOIUTHL  NpUMEpHl  (HAXOAuWTh  WH(OpMAIMIO O  TpUMEpPax)
MIPAKTUYECKOTO HCIONB30BaHUA (U3MUECKUX 3HAHWA B TOBCETHEBHOUN
KU3HU 7151 obecrieueHrs 0€30MacHOCTH MPpU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHS 3J0pPOBbsi U  COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO OBEJICHUS B OKPYKaloLIeh cpefie;



OCYIECTBJIATh TMOWCK HWHPOpMAIMU (HU3HUECKOTO COJACp)KAaHUSA B
HuaTepHeTe, caMOCTOSATENBHO (OPMYIUPYs TOMCKOBBINA 3aMpoC, HAXOAHUTh
MyTH OTpeeNieHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOJHUTEIbHBIX HCTOYHUKOB;

MCTIOJIH30BaTh MPH BHITIOJHEHUH yUEOHBIX 3a/laHuil Hay4YHO--TIONMYJISIPHYIO
auTepaTtypy (U3NYECKOro CONEp)KaHWs, CIpPAaBOYHbIE  MaTepHAbI,
pecypcbl cetu MHTEepHET, BIafeTh MpUEMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJJHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMM U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COJICpIKaHMUS,
MyOJIMYHO TPEACTABIATH PE3YNIbTAThl TPOSKTHOW WIIM UCCIIEI0BATENBCKON
AeSTeNbHOCTH, TPH OTOM TPAMOTHO  HWCIONB30BaTh  W3YYCHHBIH
NOHATUHHBIA anmapar HM3y4aemoro pasiena (Qu3uKd W COMPOBOXKAATH
BBICTYIUIGHHWE TPE3EHTAIled C Y4eTOM OCOOCHHOCTEH ayJauTOpUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcbl

Pa3nen 1. ®dusuka u eé posib B NO3HAHUH OKPYKAIOLIEr0 MUPa

bu6mmorexa [IOK
1.1 (6)) - 2
H3HKa - HayKa o Tippose 0 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
1.2 (6)) 2
HBHHCCKHE BETHIMHBL 0 0 https://m.edso0.ru/7f416194
. bu6mmoreka [JOK
1.3 EcrecTBeHHOHAay4HBIN METO1 TO3HAHMS 2 0 0 httos://m.edsoo.ru/7f416194
Hroro mo pazmeny 6

Pa3nen 2. [lepBoHavaibHbIE CBeIeHUSI 0 CTPOEHUH BellecTBa

bu6mmoreka [JOK
2.1 C 1 0 0
TPOCHHE BelliecTha https://m.edsoo.ru/7f416194
29 JIBrykeHre 1 B3aUMOICHCTBUE YACTHI] 9 0 0 bubnuoreka [JOK
' BellecTBa https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 1 0 Bubmorexa IIOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pazgen 3. /IBu:keHHe U B3aMMo/IeiicTBHE TeJl
3.1 MexaHuueckoe OBMKEHUE 3 1 bubmorexa [IOK

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

3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

bubmuoreka [JOK

3.3 Cuna. Brer cun 14 https://m.edsoo.ru/7f416194
Uroro no pazueny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJ, ;KHIAKOCTEl U ra3oB
41 Hasnenue. [lepenaya naBneHust TBEPIALIMU 3 bubmmoreka [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMHu https://m.edso0.ru/7f416194
bubmmoreka [IOK
4.2 JlaBierie XKuKoCTH > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4.3 ATmochepHoe raBenue 6 https://m.edso0.ru/7f416194
44 JlelicTBUE ®KUJIKOCTH U ra3a Ha MOTPYKEHHOE 5 bubnuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazmeny 21
Pa3znen 5. PaGora 1 MOIHOCTDH. DHEpPrus
bu6mmoreka [JOK
51 PaGora i mompgocTs 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 Hpoctere mexarmsmbl > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
53 Mexaieckas sHeprus 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensoBble siBJIeHUS
. bubnuorexa [JOK
11 7
CTpocHue i CBOHCTBA BelileCTBa https://m.edsoo.ru/7f4181ce
bu6mmorekxa [IOK
1.2 T 1
CIVIOBHIC MPOHECehl 35 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 42
Pa3nen 2. DjaekTpruyecKue 1 MATHUTHbIE SIBJIEHUSI
DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla bubnuorexa [JOK
2.1 . 17 0
U UX B3aUMOJECHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN TEKTPUIECKUN TOK 29 1 2 htts://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 M 7 1 1
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4 1
UICKTPOMATHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 57
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 3 4



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

9 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne n/n P Konrpoabublie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJeHHSA
11 MexaHndeckoe IBHKEHUE U CITIOCOOBI €ro 8 1 bubmmoreka [IOK
' OITMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [IOK
1.2 B i 18 1 1
SAUMOJICHCTBIE TelT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 14 1 1
AKOHBL COXpAHCHHUA https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3pgen 2. MexannuyecKue KoJie0aHus M BOJTHBI
bu6mmoreka [JOK
2.1 M o 6 0 1
CXAHMICCKUE KONICOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 9 1 0
CXAHMICCKUE BOIHBL. SBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15

Pa3nen 3. DjieKTpOMArHUTHOE MOJ1€ M JIEKTPOMATHUTHbIE BOJTHbBI

DNEKTPOMAarHuTHOE I0JIE U bubnuoreka [IOK
3.1 6 0
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIC ABICHUA
4.1 3aKOHBI PACIPOCTPAHEHUS CBETA 6 0 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2 JIMH3BI ¥ OTITUYECKHE TIPUOOPHI 6 httos://m.edsoo.ru/7fA1ada6
bubmmorexa [{OK
4. P
3 a3JI0KeHHe 0eIoTo CBETa B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro mo pazueny 15
Paznen 5. KBaHTOBBIE SIBJI€eHUSA
bu6mmoreka [IOK
A nu 4
5 CIyCKaHHE U TIOTJIOIICHUE CBETa ATOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2
> CTpoerme atomroro s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 Flnepibie peakiuh ! https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 17
Pa3nen 6. [loBTOpUTEIHLHO-00001IAI0IIMIA MOTYJIb
6.1 [ToBTOpEeHME M 000OITIEHUE COIEPIKAHMS 9 bubnuorexka [JOK
' Kypca ¢hu3uku 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
undposbie
Nen/m | Tema ypoka Konrpoasubie | IlpakTHyeckue op
Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsl
1 ®u3nka — HayKa 0 Ipupoje. SBienus 1 bubnuorexa [JOK
pupoipl. GU3ndecKue sSBICHUS https://m.edsoo.ru/ff09f72a
) Meroas! HaydHOTO MMO3HaHMs. OnrcaHue 1 bubnnorexa [JOK
(bMBUYECKUX SIBJICHUHN C TIOMOIIBI0 MOJIENIEH https://m.edsoo.ru/ff09f72a
dusznyeckue BeImunHbl. M3mepenue
3 usiaec . Me - 1 bu6mmoreka [JOK
MSHACCITX BETHIHH. MOKAYRApOAHad https://m.edsoo.ru/ff0a0c10
CUCTEeMa €IUHUI]
®dusngeckue mpudopsl. [TorpenrHocTs bubnnorexa [JOK
4 . 1
U3MEpEeHU I https://m.edsoo.ru/ff0a0fee
Crpoenue BeniectBa. ONbITHI,
5 OKa3bIBAIOLIUE TUCKPETHOE CTPOCHUE 1 bubmmorexa [JOK
A HHe JHECED P https://m.edsoo.ru/ff09fe0a
BEIECTBA
bubmuoreka [JOK
6 b 1
POYHOBCKOC IABIDKCHHE, TUDDY3HsL https://m.edsoo.ru/ff0a013e
7 ArperatHble COCTOSIHHSI BEIIIECTBA 1 Eg:;;ﬁf;igﬁ}; 020¢10
KonTtponsHas pabota no paszaen
8 "ITe ll;)OHaanLI;){LIe CBE CEI/I}IHO c}; O€HUE 1 1 bubmmorexa [TOK
P \ A P https://m.edsoo.ru/ff0a0fee
BEILECTBA
9 Mexanuueckoe npmxeHue. PaBHomepHoe u 1 bubnmnoreka [JOK

HCPAaBHOMCPHOC JIBUKCHUC

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a05c6

bubmuoreka [JOK

10 Cropocts. EuHHLEL cKopocTh https://m.edsoo.ru/ff0a079c
JlabopaTtopHnas pabota "OmnpeneneHue
11 CKO (E)C’:I/I pzl/:)[KIZ)HI/IﬂTMO ;II:/I A bubmorera [JOK
P A A " https://m.edsoo.ru/ff09f72a
MEKTPUIECKOTO aBTOMOOMIIS
12 PacueT mytu 1 BpeMeHH TBUKECHUS bubmorera [JOK
yr p g https://m.edsoo.ru/ff0a0ae4
13 Cpennsisi CKOPOCTh MPU HEPABHOMEPHOM bubnuorexa [JOK
JIBUKEHU U https://m.edsoo.ru/ff0a0c10
14 Pacuer cpenneii ckopoct bubmorexa HOK
pe p https://m.edsoo.ru/ff0a0fee
bu6mmorexa [IOK
15 HNuepuusi. Macca — Mepa HHEPTHOCTH Tell httos://m.edso.ru/ff0a0c10
[InotHOCTH BemecTBa. Pacuetr maccel u bu6mmoreka [JOK
16
0o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Pemenne 3agau no teme "IlnoTHOCTH bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al123c
18 Pemenne 3agau no teme "IlnoTHOCTH bubmuoreka [JOK
BemecTna" https://m.edsoo.ru/ff0al123c
19 Pemenue 3agad no teme "[1noTHOCTH bubmuorexka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
20 Jlaboparopnas padota «OrmnpeneneHue bubnnoreka [JOK
IJIOTHOCTH TBEPJIOTO TEJIa» https://m.edsoo.ru/ff0a0fee
Cuna Kak XapakTepuCTHKa B3aUMOJCHCTBHS bubnmuoreka [JOK
21
ten. Cuina ynpyrocrtu. 3akoH I'yka https://m.edsoo.ru/ff0al123c
22 Pemenue 3aga4 Ha pacueT CUJIbI 0OCTHU bubmorexa HOK
s P YipyT https://m.edsoo.ru/ff0a123c
23 [[AIBnenue Tsrotenus. Cuia TKECTH bubnmnoreka [JOK



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

https://m.edsoo.ru/ff0al23c

CBs13b MEX/1y CUJION TSKECTHU U Maccoi

bubmmoreka [IOK

24
tena. Bec tena. HesecomocTh https://m.edsoo.ru/ff0a1778
Wsmepenue cuit. JIunamomerp. CroxxeHnue
25 CUIT Ifan aBJIeHHﬂx 1o 0 HOII;)I PSAMOit bubmorexa LHOK
> AP 8 pANOH. https://m.edsoo.ru/ff0al8cc
PaBHOElicTBYIOIIAS CHIL.
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnuorexa [JOK
OJHOM npsiMoii. PaBHOIEHCTBYIOIAS CHIT https://m.edsoo.ru/ff0ala70
Pemrenue 3agad mo reme bu6mmorexa [IOK
27 .
"PaBHogelcTByrOmast cui" https://m.edsoo.ru/ff0a20a6
28 Cuna TpeHus U e€ BUIBL. TpeHue B IpUpoIe bubnmuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
KontponbHas padoTa no Teme "J[BmxeHnue u bubnuorexa [JOK
29 . "
B3aUMOJICVCTBUE TEII https://m.edsoo.ru/ff0a20a6
30 Jasnenue. CiocoObl yMEHBIIICHUS 1 bubmuorexa [JOK
YBEIIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
Pemenus 3a1a4 Ha pacueTr JaBJICHUS bubnuoreka [JOK
31
TBEPABIX TEN https://m.edsoo.ru/ff0a20a6
30 JlaBiienue raza. 3aBUCUMOCTbD JaBJICHUS ra3a bu6mmoreka [JOK
0T 00bEMa, TeMIEepaTyphbI https://m.edsoo.ru/ff0a2376
33 [lepenaua naBneHus: TBEPAbIMU TEJIAMU, bubnnoreka [JOK
JKUJIKOCTSIMU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
34 Pemenne 3agau no teme «/laBiaeHne B bu6mmoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
35 CooOmmaromuecs cocyabl. [ napapnudeckue bubnunoreka [JOK
MEXaHU3MBI. https://m.edsoo.ru/ff0a2970
36 W3mepenune atmocdepHoro aapiaeHus. OnbIT bubnuorexa [IOK

Toppuuennu. [TpubGops! 115 u3MepeHus

https://m.edsoo.ru/ff0a2da8
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aTMOC(epHOTO TaBICHUS

JlelicTBue XKUJIKOCTH U ra3a Ha

bubmmoreka [IOK

7 .
3 HOTPYKCHHOC B HIX TCJI0. APXHMC/0Ba https://m.edsoo.ru/ff0a3276
cuia
38 Pemenue 3a1a4 Ha pacueT CHIIbI ApXumena
JlabopaTtopHas pabota «OnpeneneHue
39 BI)ITaJI'I)KI/IBEIO epﬁ CHJTBI eﬁpcsa el Ha bubmorexa HOK
B da yrott https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B JKUKOCTH
bu6mmorekxa [IOK
4 I1 .B .
0 FIABARHE TEI. BOSAYXOTUIABAHe https://m.edsoo.ru/ff0a3a96
Pemenne 3agad no temaMm: «IImaBanme
41 cynoB. Bo3myxormmaBanuey, «JlaBnenue bubmorera [JOK
YO8, BOSIYE . https://m.edso0.ru/ff0a3654
TBEPABIX TEJ, KUAKOCTEN U ra30B»
42 KonTtponpHas padoTa o reme «JlaBineHue bubnnorexa [JOK
TBEPABIX TEJ, )KUAKOCTEH U ra30B» https://m.edsoo.ru/ff0a3a96
bu6mmoreka [JOK
6ota. E 0
43 Mexanuyeckas pabota. Eaunuiel paboTsl htts://m.edso0.ru/ff0a3f82
44 Pemenue 3a1a4 Ha pacyeT MEXaHUYECKOM bubnuoreka [JOK
paboTsl https://m.edsoo.ru/ff0a3a96
bubmuoreka [JOK
45 M .E
OUIHOCTE. AT MOMHOCTH https://m.edsoo.ru/ff0a3f82
46 Pemrenne 3a1au Ha pacyeT MOITHOCTH bubmmorexa [JOK
A P - https://m.edsoo.ru/ff0a33fc
47 IIpocTble MeXaHU3MBI: pblYar, OJIOK, bubnuorexa [IOK
HAKJIOHHAs IUNIOCKOCT. https://m.edsoo.ru/ff0a3a96
48 JIaGopatopHas pabota "HccrnenoBanue bubnuorexa [IOK
yCIIOBUI paBHOBecHUs pblyara' https://m.edsoo.ru/ff0a3a96
49 «3os0T0€e paBuio» Mexanuku. KIT/{ bubnuorexa [IOK
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IMPOCTBIX MCXaHHU3MOB.

https://m.edsoo.ru/ff0a478e

Pemenue 3anau o teme «YCloBUS bubmmoreka [IOK
50 1
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
51 Mexanndeckas sHeprus. Kunerndeckas u 1 bubnuorexa [JOK
IIOTEHLAJIbHAs SHEPT U https://m.edsoo.ru/ff0a4252
59 Pemrenne 3a1a4d Ha pacyeT MEXaHUYECKOM 5 bubnnorexa [JOK
SHEpPruu https://m.edsoo.ru/ff09f72a
53 3aKOH COXpaHEHUs] MEXaHUYECKOH SHEPTUU 1 Bubnuorexa LIOK
p p https://m.edsoo.ru/ff0a4360
KounTponsnas pabota no reme «Pabota u bubnnorexa [JOK
o4 1
MOUIIHOCTb. DHEPTUS» https://m.edsoo.ru/ff0a4ee6
55 PesepBHblit ypok. PabGora ¢ Tekcramu 1o 5 bubnuorexa [JOK
TeMe "MexaHnuyeckoe NBIKeHue" https://m.edsoo.ru/ff0a4ee6
PeseprubIit ypok. PaGoTta ¢ Tekcramu mo
56 teme "JlaBneHue TBEPIBIX TEII, JKUIAKOCTEH 1 2 bubmorexa HOK
" pA > https://m.edsoo.ru/ffOa4ffe
ra3oB
57 PesepBubIit ypok. PabGora ¢ Tekctamu 1o 5 bubnunoreka [JOK
teme "Pabota. MomHoCTh. DHEprus" https://m.edsoo.ru/ff0a4ee6
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68
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8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
nudpoBbIie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuuyeckue op
Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI

pecypchl

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

1 KHHETHYECKOMU TCOPUH U UX OTNBITHHIC 1 bubmorera [JOK
p https://m.edsoo.ru/ff0a5256

TIOITBEPIKICHUS.

9 Mogenu TBEpIOTO, )KUJIKOTO H 1 bu6mmoreka [IOK
ra3o00pa3HOro COCTOSTHUI BEleCTBa https://m.edsoo.ru/ff0a540e
Kpucrannmaeckue n amopdasie Tena.

3 CmaunBaHue ¥ KalWUISIPHOCTh 1 bubmorera [JOK

' https://m.edsoo.ru/ff0a5800
[ToBepXHOCTHOE HATSHKEHUE
4 TenioBoe pacumpeHue u cxatue 1 bubmmorexa [TOK
P P ' https://m.edsoo.ru/ff0a5a26

5 Temneparypa. CBs3b TEMIIEpaTyphl CO 1 bubnuoreka [JOK
CKOPOCTBIO TEIIJIOBOTO JBUKCHUS YaCTHII. https://m.edsoo.ru/ff0a5a26

5 Bayrpennsis sneprusi. CiocoObl U3MEHEHUS 1 bubnuoreka [JOK
BHYTPEHHEH 3HEepruu https://m.edsoo.ru/ff0a5c60

7 Bunpl Teronepenaun 2 bubmmorexa [JOK

A peit https://m.edsoo.ru/ff0a6412

8 KonunvecTBo TennoTsl. Y aenpHas 1 bubmuoreka [JOK
TEIUIOEMKOCTb. https://m.edsoo.ru/ff0a6976
Pacyer konmuyecTBa TEIIOTHI,

9 HE0OX0IMMOT0 ISl HarpeBaHUs Tella U 4 Brbmaorexa [JOK

P https://m.edsoo.ru/ff0a7088
BBIJIETIIEMOTO MM TIPH OXJIAKICHUN
10 VYpaBHeHHe TEMIOBOTO OanaHca. 1 bubnuorexa [IOK
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TermooOMeH 1 TEIIOBOE paBHOBECHE

https://m.edsoo.ru/ff0a7088

11 Pemenue 3aga4 Ha ypaBHEHHE TEMIOBOTO bubnuorexa [JOK
OanaHca https://m.edsoo.ru/ff0a7088
12 DHeprus TOIIUBA. Y IelbHas TEII0Ta bubnuorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
13 Pacuer sneprun, BeIACIIIEMON NTPU bubnuorexa [JOK
CrOpaHuM TOIJIMBA https://m.edsoo.ru/ff0a6976
[TpuHIUIEI PaOOTHI TETTOBBIX JIBUTATEIICH.
14 Hz 01I:a5[ T p6I/IHa JBurarenn I];H €HHETO bubmmorexa [OK
p yp ' yip https://m.edsoo.ru/ff0a6976
CrOpaHus
15 KoaddunmenT noneszHoro necTsust bubnuorexa [JOK
TEIIOBOTO JIBUTATENS https://m.edsoo.ru/ff0a6976
. bu6mmoreka [JOK
16 Pacuet KII/] TermoBsIX qBHTaTeicu httos://m. edsoo.ru/ff0a6976
17 TennoBele ABUTATEIIH U 3aIUTa bubmuorexka [JOK
OKpYKarolle cpeibl https://m.edsoo.ru/ff0a7c7c
[1naBneHue u oTBEpACBaHME
18 KPUCTAJUIMYECKUX IT)f:[n VY nenpHas TeniaoTa bubmorexa HOK
P ’ https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
Pacuer konmruecTBa TEIIIOTHI MTPU bubnuorexa [JOK
19
IJIaBJICHUU Y OTBEPACBAHUU https://m.edsoo.ru/ff0a6976
20 [TapooOpa3oBanre U KOHICHCAIIHS. bubnuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Pacuer konuuecTBa TEMIOTHI IpH bubnmoreka [JOK
21
napooOpa3oBaHUM U KOHACHCAIMH https://m.edsoo.ru/ff0a740c
29 3aKOH COXpAaHEHUS U MPEBPALIECHUS SHEPTUH bubnunoreka [JOK
B TEIUIOBBIX IPOIECCaX https://m.edsoo.ru/ff0a6976
23 Pemenue 3an1a4 Ha 3aKOH COXpaHEHUs bubnuorexa [IOK
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SHEPruu

https://m.edsoo.ru/ff0a6976

[ToaroToBka K KOHTPOJIBHOU pabOTE MO TEME

bu6mmoreka [IOK

24 "TennoBsle siBieHus. VI3MeHenune
CHIOBBIC ABJICHITA N MEHEHH " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUM BEIlleCTBa
KonTponbhas padota no reme "TersoBbie
25 siBiieHUs. I3MeHeHne arperaTHpx bubmorexa HOK
L p https://m.edsoo.ru/ff0a86ae
COCTOSIHH BeriecTBa"
Onektpuzanus Ten. JIBa pona bubnuoreka [JOK
26
JNEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a6976
DIIeKTpU3aIus TeJl UHIYKIIUEH U TPU bubnuorexa [JOK
27
COIIPUKOCHOBEHUU https://m.edsoo.ru/ff0a6976
28 BsaumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnnoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DIekTpuyeckoe noje. HanpsskeHHOCTh
29 a71e eckoro moJs. I1 101 Bubmmorexa LIOK
JeKTprueckoro nois. [lpun
p PHHI . https://m.edsoo.ru/ff0a8ala
CYIEPIO3UINH AIEKTPUUECKUX MO
Hocwutenu a5ekTpuyeckux 3apsjaoB. bubnuoreka [JOK
30 N
OneMeHTapHbIl 3apsaa. CTpoeHue aToma https://m.edsoo.ru/ff0a6976
31 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bubnuorexa [JOK
COXpAaHEHUS DJIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
32 Pemenue 3aga4 Ha MpUMEHEHHUE CBOMCTB bubnuoreka [JOK
AJIEKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DIEKTPUUYECKUM TOK, YCIOBHUS €TO
33 c eCI;BOBaHI/I}I I/ICT(})]‘{HI/II(I/I bubmorera [JOK
i ! https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
34 JleficTBUS DJIEKTPUUECKOTO TOKA Bubmmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
35 JleiicTBHE NEKTPUYECKOTO MOJISI Ha bubnuorexa [IOK
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MIPOBOAHHUKHU U JUBJICKTPHUKU

https://m.edsoo.ru/ff0a6976

36 DNEeKTPUYECKUM TOK B METaJLIaX, bubnuorexa [JOK
JKHJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
37 DneKTpruyecKas Lenb U €¢ COCTaBHbIC YaCTH bubmorexa LHOK
p H https://m.edsoo.ru/ff0a6976
38 Cuna Toka. I3MepeHue u peryaupoBaHue bubnuotexa [JOK
CHUJIBI TOKA https://m.edsoo.ru/ff0a8bd6
39 Cuna Toka. I3Mepenue u peryaupoBaHue bubnuorexa [JOK
CWJIBI TOKA https://m.edsoo.ru/ff0a8bd6
40 DIIEKTpUYECKOE HANpsKeHne. BoabT™MeTp. bubnuorexa [JOK
N3mepenue u perynupoBaHue HapsKEHUS https://m.edsoo.ru/ff0a%e14
41 DIIEKTpUYECKOE HANpsKeHne. BoabT™MeTp. bubnuorexa [JOK
H3Mepenne u peryJupoBaHre HaNpsHKEHUS https://m.edsoo.ru/ff0a%e14
42 ConpoTuBiieHUE MTPOBOJHUKA. Y IEIBHOE bubnuorexa [JOK
COIIPOTHUBJICHHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
ConpoTuByiieHUE MTPOBOJHUKA. Y ICJIBHOE bubnuoreka [JOK
43
COIIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
3aBUCUMOCTD CHJIbI TOKA OT HaNPSHKEHUS. bubnuorexa [JOK
44
3akon Oma Jyis ydacTka Lenu https://m.edsoo.ru/ff0aa44a
JlaboparopHas pabota "HccnenoBanue
45 3aBUCHUMOCTH CHJIbI TOKa, UAYILETO Yepes bubnuoreka [JOK
pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrtope”
bu6mmoreka [JOK
46 Pewterye saziat Ha sakon OMa https://m.edsoo.ru/ff0aad4a
47 IlocnegoBaTenpHOE COSIUHEHNUE bu6mmoreka [JOK
IIPOBOTHUKOB https://m.edsoo.ru/ff0aa04e
48 JlaGopatopHas pabota "[IpoBepka npasuia bubnuorexa [IOK
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CJIOKEHUsI HANIPSHKEHUN IIPU
[IOCJIEA0BATEIBHOM COCIMHEHHUH JBYX
pe3uctopos"

https://m.edsoo.ru/ff0aaas8

49 Pemienue 3a7a4 Ha 1ociieI0BaTEIbHOE bu6mmoreka [IOK
COCIMHEHUE IIPOBOJHUKOB https://m.edsoo.ru/ff0acdc6
50 [TapamiensHOE COETMHEHHE MPOBOJTHUKOB bubmorera [JOK
P p https://m.edsoo.ru/ff0aaf8a
51 Pemenue 3amau Ha napamiebHOE bubnuorexa [JOK
COEJIMHEHHUE TTPOBOHUKOB https://m.edsoo.ru/ff0ab124
52 Pemenue 3amau Ha mpuMmeHeHne 3akoHa OMa bubnuorexa [JOK
JUISL Pa3JIMYHOTO COECIMHEHUSI POBOTHUKOB https://m.edsoo.ru/ff0aaf8a
53 PaboTa 1 MOIITHOCTH IEKTPUIECKOTO TOKA. bubnuorexa [JOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
54 Pacuer paboThl U MOIIIHOCTH bubmuoreka [JOK
ANEKTPUIECKOTO TOKA https://m.edsoo.ru/ff0ab660
55 JlaGopaTtopHas padota "OmnpenencHue bubnuorexa [JOK
paboTHl ¥ MOIIHOCTH AJIEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuyecKue enu 1 MoTpeOuTenu
56 ANEKTPUYECKOM 3Hepruu B ObITy. KopoTkoe bubmorexa HOK
' https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka Kk KOHTPOJILHOU pabOTE MO TEME
"DnekTpuueckue 3apsaabl. 3apsHKeHHbIE Tela bubnuoreka [JOK
57 . .
U uX B3aumonencTeus. IloctossHHbIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUH TOK"
KonTtponsHas pabota o Teme
58 "DnexTpudeckue 3apsaabl. 3apsKEHHBIE TEna bubnuoreka [IOK

" uXx B3aumoaeucTBus. IlocTosIHHBIN
ANEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0abea8
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59

ITocTossHHBIE MArHUTEI, MX B3aUMOJICHCTBHC

60 N3ydenne mosieil IOCTOSTHHBIX MarHUTOB bubamorexa LOK
v https://m.edsoo.ru/ff0ac3d0

61 MaruuTHOE ToJie. MarHuTHOE T0J1e 3eMJTH U bu6mmoreka [IOK
€ro 3Ha4YCHHE JIJIs )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTHoe nojie

62 ANEKTPUUECKOTO TOKa MarHuTHOE 1moJjie bubmorexa HOK

P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHne 2IeKTPOMAarHUTOB B TEXHUKE.
63 JlelicTBUSI MarHUTHOTO TIOJISI Ha TTPOBOTHUK bubmorexa HOK
https://m.edsoo.ru/ff0ac74a
C TOKOM
DNeKTPOABUraTeNh MOCTOSTHHOTO TOKA.

64 Hcnonb3oBaHue 30€KTpoABUTaTENEH B bubnuorexa [JOK
TEXHUYECKUX YCTPOMCTBAX U HA https://m.edsoo.ru/ff0ac86c
TpaHCIIOPTE.

OnbiTel @apajes. 3aKOH JIEKTPOMAarHUTHOM
naaykiuu. [IpaBuno Jlenma. JlabopaTopHas bubnuoreka [JOK

65 "
pabota "U3ydeHue sBICHUS https://m.edsoo.ru/ff0acld2
3JIEKTPOMArHUTHON MHYKIIUH"

DnextporeHepatop. CocoObl MOTydeHUS
66 JJIEKT pHHeCK:Hw 3le TUH. DJIEKT OZ;IaHLII/II/I Brbmaorexa IJOK
P prif. P https://m.edsoo.ru/ff0ac74a
Ha BO300HOBIIIEMBIX HCTOUYHUKAX SHEPTUU

67 [ToaroToBka Kk KOHTPOJILHOU pabOTE MO TeMe bubnuoreka [JOK
"DNeKTpUYeCcKUe U MarHUTHBIE SIBJICHUA" https://m.edsoo.ru/ff0ac86c

68 KonTposnpHas paboTa o teme bubnuorexa [IOK
"DNeKTpUYECKUE U MarHUTHBIE SIBJICHUS " https://m.edsoo.ru/ff0ach14

69 PezepBHblit ypok. PaboTta ¢ TekcTamu mo bubnuorexa [IOK

teme "TemnoBele siBiIeHUS"

https://m.edsoo.ru/ff0accbe



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

70 PesepBHblii ypok. PaboTta ¢ Tekctamu 1o 1 bubnuorexa [JOK
teme "[1oCTosHHBIN n1eKTpudecKuil ToK" https://m.edsoo.ru/ff0acdc6
71 PesepBHblit ypok. Pabota ¢ Tekcramu 1o 1 bubnuorexa [JOK
TeMe "MarauTHbie SBJICHUS" https://m.edsoo.ru/ff0acdc6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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9 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl
Mexannueckoe aBr>xXeHne. MarepuaiibHas
1 touka. Cucrema orcuyera. OTHOCUTEIHLHOCTD 1 bubmorexa HOK
) i https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBUKCHUS
2 PaBHOMEpHOE MPSIMOJIMHENHOE ABUKEHHUE 1 bubmorexa HOK
P p A https://m.edsoo.ru/ff0ad19a
3 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1 bubnnorexa [JOK
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh https://m.edsoo.ru/ff0ad19a
[IpsimonrHENHHOE paBHOYCKOPEHHOE bubnuorexa [JOK
4 1
JBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHENHOTO
5 aBHOYCKOPEHHOTO ABIKeHUs. ['paduk 1 bubmmorexa [JOK
P YOROp A P https://m.edsoo.ru/ff0ad474
CKOPOCTH
bu6mmoreka [JOK
6 CBoG e nagenue ten. O r e 1
BODOAHOC HAACHHIE TEI. LIHBITRT & AT https://m.edsoo.ru/ff0ad19a
PaBHOMEpHOE JABMKEHUE 110 OKPY>KHOCTH.
7 [Tepuo 11:1) qaCTIE)Ta o0Opa eHH;IpJ};XI;HeIZHa;I u 1 Bubmmorexa LIOK
PHOA Pttt ' https://m.edsoo.ru/ff0ael76
yroBasi CKOPOCTH
8 LlenTpoCcTpeMUTENBHOE YCKOPEHHE 1
bu6mmoreka [JOK
9 IT i H .B 1
epBbIil 3ak0oH HproToHA. BekTOop cuibl httos://m.edsoo.ru/ff0ae612
10 Bropoii 3akon HeroToHa. 1 bubnuorexa [IOK

PaBHozelicTByrOIAs cuna

https://m.edsoo.ru/ff0ae72a



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

bu6mmoreka [IOK

11 Tperuii 3axkoH HptoToHa. Cynepno3unus cui https://m.edsoo.ru/ff0ae982
12 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
13 Cuna ynpyroctu. 3akou I'yka https://m.edsoo.ru/ff0aeca2
14 p C bu6mmoreka [IOK
ernieHue 3aaa4 1o reme «Cuiia ynpyroctu https://m.edsoo.ru/ffoad19a
bubmmoreka [{OK
15 CHa TpeHHs https://m.edsoo.ru/ff0af738
bu6mmoreka [IOK
16 Pemenue 3agau no teme «Cuma TpeHUsD https://m.edsoo.ru/ff0afa26
17 JlaGopaTtopHnas pabota "OmnpenencHue bubnuorexa [JOK
ko3 duimenTa TpeHMUS CKOJIBKECHUS" https://m.edsoo.ru/ff0af8be
18 Pemenue 3agad mo teme "3axoHbl HeroTOHA. bub6mmoreka [JOK
Cuna ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
19 Cuita TSDKECTH Y 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaCHUS https://m.edsoo.ru/ff0af044
20 Pemenne 3agau o teme "Cuna TSKECTH U bubnuoreka [JOK
3aKOH BCEMHPHOIO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
21 [IepBas kocMuUecKast CKOPOCTb. bubnuoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.
AbcomoTHO TBEpI0€E Teno. PaBHOBecue bubnmoreka [JOK
22 . \ .
TBEPJOTO TENA C 3aKPEIUICHHOU OCBIO https://m.edsoo.ru/ff0afe36
BpalleHUs
bub OK
23 MowmeHT cuinbl. LleHTp TsxecTH nommorexa I

https://m.edsoo.ru/ff0ad19a
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Permrenue 3agaud mo teme "MOMEHT CHITBI.

bub6mmoreka [{OK

24
Hentp Tsixectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME

25 "Mexammecroe mkcrine, biGmnorexa LIOK

y 8 . https://m.edsoo.ru/ff0b0408
B3aumonerictBue Ten
KonTtponbHas padbora no teme
26 "MGXI;HI/I‘-ICCK(I))G BIDKCHHE brbmmorexa [OK
N 8 ' ' https://m.edsoo.ru/ff0b06ec
B3aumonetictBue Ten"
4 c rena. C CUJIBL. 3aK0
27 cotHZJ;I;H;ﬂHHMH 1\J/[11:)}clzbYHI/UH)IOe I/IK ' bubmorexa HOK
P YARCa. TIHPYT https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJCHCTBUE

28 Pemenue 3agau no teme "3aKkoH COXpaHEHUS bubnuorexa [JOK
uMnyiabca" https://m.edsoo.ru/ff0b096¢

bubmmoreka [JOK

29 Mexanudeckasi paboTa 1 MOIITHOCTh httos://m. edsoo.ru/ffob0ag4

30 PaboTa cumibl TSHKECTH, CHITBI YIIPYTOCTH U bubnuorexa [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
paboTHI CUJIBI TPEHHS P PABHOMEPHOM bubnuorexa [JOK

31 .

JIBH>KEHUHU TeJla IO TOPU30HTAIBHON https://m.edsoo.ru/ff0b0a84
MTOBEPXHOCTH»

39 Cs3b sHeprun u padoTsl. [loTeHnanbHas bubnuoreka [JOK
SHEprus https://m.edsoo.ru/ff0b0db8
Kunernueckas sueprus. Teopema o bubnuoreka [IOK

33 .

KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32

34 3aKOH COXPAaHEHUS SHEPTUU B MEXAHHUKE Bubmorexa LIOK

P P https://m.edsoo.ru/ff0b0a84

35 KonTtposnpsHas pabota 1o reme "3aKoHBbI bubnuorexa [IOK
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coxpaHeHus" https://m.edsoo.ru/ff0b0db8
36 KosnebaTenpbHOE IBMIKEHHE U €T0 bu6mmoreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
37 3aryxaromue KoneOanus. BeiHyX1eHHbIE bubnuorexa [JOK
Kxosiebanns. Pesonanc https://m.edsoo.ru/ff0b20f0
38 Maremarudeckuil u 1 UHHBIN MasSTHUKHA bubmmorexa [JOK
Py# https://m.edsoo.ru/ff0b1858
39 [IpeBpanienue 3HEpruu NpyU MEXaHUIECKUX bubnuorexa [JOK
KOJIEOAHUAX https://m.edsoo.ru/ff0b20f0
JIaGopaTtopnas pabdora «Onpeneieaue
40 qaCTopTH I/Ipl'le I/i) a Kone6agnlll71 o WHHOT'O bubnmorexa LOK
proa Py* https://m.edsoo.ru/ffOblaec
MAasITHUKA»
Mexannueckue BoiHEI. CBOMCTBA
41 MeEXaHUYeCKUX BOIH. [IpogonbHbIE U bubnmorexa LOK
- PO https://m.edsoo.ru/ff0b21fe
TOTIEPEYHBIC BOJTHBI
42 3ByK. PacipocTpanenue U oTpakxeHue 3ByKa Eubmrorexa ITOK
Y pocTp P K https://m.edsoo.ru/ff0b1858
43 I'pomMKOCTB 3ByKa U BBICOTA TOHA. bubnuoreka [JOK
AKYyCTUYECKHI PE30HAHC https://m.edsoo.ru/ff0b20f0
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
44 "3aKoHEBI cOXpaHeHUs1. MexaHnuecKue Eubmiorexa ITOK
P " https://m.edsoo.ru/ff0b25f0
KOJICOAHUS U BOJIHBI
45 KouTtponsHas pabora no teme bubnuoreka [JOK
"MexaHndeckre KoaeOaHus 1 BOJTHBI" https://m.edsoo.ru/ff0b25f0
DNEeKTPOMAarHUTHOE TOJI€.
46 DnekTpoMarHuTHeIe BOJIHLL. CBOMCTBA bubmorexa [IOK
p ' https://m.edsoo.ru/ffOb2abe
AIIEKTPOMArHUTHBIX BOJIH.
47 [IIkana 371€eKTPOMarHUTHBIX BOJIH. bubnuorexa [IOK



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

Hcnonb30BaHuE 37EKTPOMATHUTHBIX BOJIH
JJIS. COTOBOM CBSI3U

https://m.edsoo.ru/ff0b2fe6

48 Pemenue 3agau Ha onpeaeneHrue 4acToThl U bubnuorexa [JOK
JUTMHBI 3JIEKTPOMArHUTHOW BOJIHBI https://m.edsoo.ru/ff0b25f0
49 DneKTpoOMarHuTHas IpUpojIa CBETa. bubnuorexa [JOK
Ckopoctb cBeTa. BoimHOBBIE CBOMCTBA CBETA. https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
50 acrpocTpaHeHue cBera. 3arMeHus CoJHIa brbmmorexa [OK
pactipoctp ’ H https://m.edsoo.ru/ff0b3658
n JIyHbl
3aKoH OTpaXkeHHs cBeTa. 3epkana. Pernienue
51 3a7a9 Ha IPUMCHECHHUE 3aKOHA OTPaKCHUS bubmorera [JOK
g p R https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomiienne cBera. 3aKOH MPEIOMIICHUS bubnuorexa [JOK
52
CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA.
53 chonmmszg)/le nonHorIZ) BHYTPEHHETO bubmotera [JOK
yIp https://m.edsoo.ru/ff0b3c5¢
OTPaKECHUS B ONTUYECKUX CBETOBOAAX
bu6mmoreka [JOK
54 JI .0
HHSBL AITTHACCKA CHIA JHMHSDT https://m.edsoo.ru/ff0b3f2c
bubmuoreka [JOK
55 I1 0 i
OCTPOCHHE HIODPWIEHITH B JIHH3ax https://m.edsoo.ru/ff0b444a
JlaGopatopHnas padora "Onpenenenue
56 hok f:)Horlcj acf:)TOSIHI/I}I u OII)ITII[/I‘ICCKOﬁ CHUTBI Bubmmorexa LIOK
Y Ii " https://m.edsoo.ru/ff0b4206
coOuparoriei TMH3bI
57 I'ma3 kak onTuueckas cuctema. 3peHue bubmmorexa [JOK
P https://m.edsoo.ru/ff0b4684
58 Paznoxxenue 6enoro ceeta B criekTp. OMbITHI bubnmoreka [JOK

Hrrotona. Cinoxenue CIICKTPAJIbHBIX [IBETOB.

https://m.edsoo.ru/ff0c0f4c
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Jucnepcus ceera

PagnoaktuBHOCTE. Anb(a-, 6eta-, ramma-

bu6mmoreka [IOK

59 - .P - -
n3nyue- mil. Peaiunn arsga- n dera https://m.edsoo.ru/ff0c12a8
pacnaza

60 OmnsiTel Pesepdopmaa mo paccessHuio anbda- bubnuorexa [JOK
yac- tull. [l;manerapHas Mozelb aToM https://m.edsoo.ru/ff0b25f0

61 CocraB atromHoroO sipa. M3otomnsl. [lepron bubnuoreka [JOK
IoJypacnaaa aTOMHBIX sIep https://m.edsoo.ru/ff0c1672

62 SAnepHble peakuuu. 3aKOHbI COXPaHEHHUS bubnnorexa [JOK
3aps0- BOrO ¥ MacCOBOTO YMCEN https://m.edsoo.ru/ffOclal4

63 Pemenue 3agad mo teme: "PagnoakTUBHEBIE bu6mmoreka [IOK
npeBpanieHus” https://m.edsoo.ru/ff0clb4a

64 Peakuuu cuHTe3a u neneHus siaep. bubnuoreka [JOK
Hcrounuku sHeprun CoJiHIA U 3BE3] https://m.edsoo.ru/ffOc1e88
[ToaroroBka K KOHTPOJBHOM pabOTE MO TEMe

65 "DeKTpOMarHUTHOE TOJIE. bubnuoreka [JOK
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJICHUS "

KountponsHas pabora no teme
"DJIeKTPOMArHUTHOE TOJIE. bubnuorexa [JOK

66
DNeKTpOMarHuTHbIE BOJIHbI. KBaHTOBBIE https://m.edsoo.ru/ff0b25f0
siBJIeHUS "

67 [ToBTOpEHue, 06001IeHNE TIO KYpCy bubnunoreka [JOK
"B3aumopaencrue Ten" https://m.edsoo.ru/ff0c245a
[ToBTopenue, 0006mcHNe. Pemmenue

68 acqerlfﬂ,lx u Ka‘IeCL”IFlBeHHLIX 3a/1a4 Mo TeMe bubmiorexa LIOK
}? | 8 https://m.edso0.ru/ff0c2572

TennoBsle MPOLECCHI
69 [ToBTOpenue, 06061meHue. Pemenue bu6mmoreka [JOK
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pacyeTHBIX M KAYECTBEHHBIX 3a/1a4 M0 TeME
"KIIJI TerioBbIx nBurarenei'”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bu6mmoreka [IOK
70 pacyeTHBIX U KQaYECTBEHHBIX 3a/1a4 10 TEME 4
" " https://m.edsoo.ru/ff0c2b30
KII snexTpoycTaHOBOK
71 [ToBTOpenue, 0600meHue. JlaboparopHsie 4 bubnuorexa [JOK
paboTsl o Kypcy "CBeToBBIC sIBICHUS" https://m.edsoo.ru/ff0c2c52
I1 , 0000 . Pabota c
72 Teiizg{ﬁz :el\fe il;j;iibl :OETZHGHI/UI B 4 bubmorexa HOK
" P https://m.edsoo.ru/ffOc2d6a
MECXAHUKE
73 [ToBTOpenue, o606menue. Pabora ¢ 4 bu6mmoreka [IOK
tekctaM 1o Teme "Konebanus u BoaHb" https://m.edsoo.ru/ff0c2e82
74 [ToBTOpenue, o6o6menue. Pabora ¢ 3 bubnuorexa [JOK
TeKcTamu 1o TeMe "CBeToBbIe sIBIEHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabora ¢
75 TeKiTTafa; EO,TGMG iIIl<13HaI/IIJT013a;{ 1: siAepHas 3 bubmotera [JOK
" AP https://m.edsoo.ru/ff0c2d6a
¢duzuka
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

» Gusuka: 7-i knacc: 0a30BbIN ypoBeHb: yueOHUK, 7 knacc/ [leppimkun .M.,
NBanoB A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocsemnienue

» ®usuka: 8-i knacc: 0a30BbIN YpOBEHb: yueOHUK, 8 kiacc/ [lepoimkun U.
M., UBanoB A. U., AkiimonepHoe o6miectBo «M3narenbctBo «IIpocBemeHue
» ®usuka, 9 knacc/ [epoikun U.M., I'ytauk E.M., VIBanos A.U., IlerpoBa

M.A., AKIII/IOHepHOG 06III€CTBO «H?:JI&TGJILCTBO ((HpOCBCIIIeHI/IG»

METOJUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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	Демонстрации.
	Лабораторные работы и опыты.

	8 КЛАСС
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 7. Электрические и магнитные явления.
	Демонстрации.
	Лабораторные работы и опыты.

	9 КЛАСС
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 9. Механические колебания и волны.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 10. Электромагнитное поле и электромагнитные волны.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 11. Световые явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 12. Квантовые явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Повторительно-обобщающий модуль.
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