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HHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO OOHIEr0 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUI U TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOU 00pa30BaTeIbHOM MPOrpaMMbl, IPEACTABICHHBIX B
dI'oC 000, a Takke ¢ yuy€roM denepanbHOM paboyell MPOrpamMMeI
BocniuTanus U KoHuenuuu npenoaaBaHus yueoOHoro npeamera «Dusnkay.

Copnepxanue mporpaMmbl 1O (U3MKE HAMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TI'PAMOTHOCTH OOYYArOIIMXCS M OpPraHU3alui0 H3YYeHUS
(GU3UKK Ha JIeATebHOCTHOM ocHOBe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro npeaMera B peannsauuu tpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM M METaNpeIMETHBIM pe3ysbTaraM oOydeHHs, a
TaK)K€ MEXKIIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O 001Iero 00pa3oBaHuUs.

[Iporpamma 1o (Qu3uKe ycTaHAaBIMBAET pacHpeleseHue y4eOHOTo
MaTepuasia mo roaaMm oO0ydeHus (IO KiaccaMm), Mpeajaraer MPUMEPHYIO
NOCJEI0BATENBHOCTh M3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS
NPEIMETHOTO COICPKAHUS U yU€TE BO3PACTHBIX 0COOCHHOCTEN 00yHarOIINXCS.

[Iporpamma no ¢uszuke paspaboTaHa C LEIbIO OKa3aHUS METOJIUYECKON
MOMOILY YYUTEIIO B CO3/IAaHUU paboyell MporpaMmbl IO Y4EOHOMY TIPEIMETY.

®uzuka SABIFETCS CUCTEMOOOPA3yIOUIUM Il €CTECTBEHHOHAYUHbBIX
y4eOHBIX TMPEIMETOB, MOCKOJIbKY (U3MYECKHe 3aKOHbI JIeKaT B OCHOBE
MPOILIECCOB U SIBJICHHM, HM3y4aeMbIX XHUMHEH, OHMOJIOTHEH, acTpOHOMHEH U
¢usnueckoil reorpadued, BHOCUT BKJIAJ, B €CTECTBEHHOHAYUHYIO KapTUHY
MHUpa, MPEeAOoCTaBiIsieT HauOoyiee SACHbIE OO0Opaslbl NPUMEHEHUS Hay4yHOTO
METO/1a MO3HaHUSI, TO €CTh CI0CO0a MOTYyUYEHUs TOCTOBEPHBIX 3HAHUN O MUpE.

Opna u3 riaaBHBIX 3a/1a4 GU3HUECKOT0 00pa3oBaHUsl B CTPYKTYpeE OOIIEro
00pa3oBaHMsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOIN I'PaMOTHOCTH U
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne @u3nkun Ha 0a30BOM YpOBHE MIPEANOJaraer OBJIAJCHUE
CHEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIIEHMBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPOPETUPOBATh  JaHHBIE M  HUCIOJb30BaTh  HAYYHBIE
JIOKa3aTeIbCTBA JIs IOJyYEHUS BBIBOJIOB.

Henun wu3ydenuss QU3MKKM Ha ypOBHE OCHOBHOIO 00IIEro 00pa3oBaHUs
onpeneneHsl B KoHuenuuu npenojaBanus yueOHoro mnpenmera «Duszuka» B
oOpa3zoBaTenbHbIX OpraHu3anusx Poccuiickoit dexpeparuu, peanu3yroIUX
OCHOBHbIE 00111€00pa30BaTeNbHbIE MPOTrPaMMbl, YTBEPKACHHOW peEIICHUEM
Komnernuu MunucrepctBa mnpocsemienus Poccuiickoit denepanuu (IpOTOKOJ
ot 3 nekabps 2019 r. Ne [1K4BH).

Heau uzyyenus: pusuKu:

e TMpUOOpETEHHE HHTEpeca W CTPEMIJICHHMsS OOYYaIOMIMXCS K HAy4YHOMY
U3YUYEHHUIO MPUPOIBI, PA3BUTHUE MX HHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

e pAa3BUTHE MNPEACTABICHUA O HAYYHOM METOJAE TMO3HAHUI W
(dbopMHUpOBaHUE HCCIEAOBATENBCKOTO OTHOILIEHUS K OKPYXaOIIUM
SABJICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHs Kak pe3ysibTara M3y4eHUs
OCHOB CTPOEHHS MaTEpUH U PYHIaMEHTaJIbHBIX 3aKOHOB (DU3UKHU;



dbopMupoBaHUEe MPEACTaBICHUN O poM PU3MKH JJI1 PA3BUTHUS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUK;

pa3BUTHE TPEACTABICHUA O BO3MOXHBIX cdepax  Oynymieit
npodeccruoHanbHON NeATEIbHOCTH, CBA3aHHON C (PU3UKOM, MOATOTOBKA
K JajbHEHIeMy 00y4eHHUIO B 3TOM HalPaBJICHUH.

JlocTkeHre ATUX 1eieil mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero oopa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIICTYIONINX 3a4aY:

npuoOpeTeHre 3HaHWK O JAWCKPETHOM CTPOCHHMH BEIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, dJEKTPHUUECKUX, MATHUTHBIX U KBAaHTOBBIX
SIBIICHUSX;

npuoOpeTEeHNEe YMEHUI ONMUCHIBATh M OOBSICHITh (PU3UUECKHUE SBICHUS
C MCTIOJIH30BAaHUEM ITOJTYICHHBIX 3HAHMIA;

OCBOGHHE METOJIOB pEIICHUS MPOCTEHIMUX pPacu€THBIX 3amad ¢
UCTIONb30BaHUEM (U3NYECKUX MOJENel, TBOPYECKUX W MPAKTHKO-
OpPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUU HAOMOJaTh NPUPOIHBIC SBICHHUS U BBITIOIHSITH
OTIBITHI, JTAOOPATOPHBIE PAOOTHI U IKCIIEPUMEHTATIBHBIC UCCIICIOBAHMSI C
MCTIOJb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

ocBoeHHe TpuEMOB  paboTel ¢  wuHbOpMalMen  (HU3UIECKOTro
COJIEpKaHusl, BKIIOYas WHPOPMAIMI0 O COBPEMEHHBIX IOCTHIKCHHSIX
(bu3KKY, aHATIM3 ¥ KPUTUYECKOE OIICHUBaHNE HH(DOpMAIIHH;
3HaKOMCTBO €O cdepamMu  NPOPECCHOHATBHONW  JESTEIbHOCTH,
CBS3aHHBIMH C (U3HKOW, W COBPEMEHHBIMH TEXHOJIOTUSIMH,
OCHOBaHHBIMH Ha JOCTI)KCHUAX PU3NUECKON HAYKH.

Ha usyuenne pusnku (6a30BbIH YpOBEHB) HA YPOBHE OCHOBHOTO OOIIIETO

obOpaszoBaHus oTBoauTcs 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HEJIEI0), B
8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 gaca (3 gaca B
HEJIETIO).

[Ipennaraemelii B mporpamMme no (pusuke nepeyeHb 1adbopaTopHbIX padoT
U OIBITOB HOCUT PEKOMEHJATEIbHBIM XapakTep, Y4YUTelb JelaeT BbIOOP
npoBeieHUsT J1abOpaTOpHBIX PadOT M OMBITOB C YYETOM HWHIUBHUIYATbHBIX
0COOEHHOCTE  O0yYalolUXCsl, CIHCKAa OJKCIEPUMEHTANIbHBIX  3aJaHuM,
npeajiaraéMbIX B paMKax OCHOBHOI'O TOCYJAPCTBEHHOI'O 3K3aMEHa MO (PU3HKE.



COJEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUYN OKPY KaIOIIero Mupa.

®usnka — HayKa o0 npupoje. SBneHus npupopl. OU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEMIIOBBIE, DJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BenuuuHbl. M3Mepenue ¢uznueckux BenuduH. Ouznyueckue
npubopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CuCTeMa eIMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKM H3Y4aloT MPUPOY.
EcTecTBeHHOHAyUHbI METOJ MO3HAHUA: HAOJIOJIEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABW)KCHUE THUIIOTE3, OHKCHEPUMEHT MO NPOBEPKE THIOTE3,
oObsicHeHHe HabmonaemMoro siBiaeHus. Onucanue QU3MUECKUX SBICHUN C
IIOMOIIILIO MOJEJIEH.

Hemoncmpauyuu.

1. MexaHW4YecKHe, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHbBIC, CBETOBBIE

SBJICHUS.
2. ®usnueckue NpudOpbl U MPOUEAYypa NPSIMbIX U3MEPEHUN aHATOTOBBIM
U 1T (ppoBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
OmnpeneneHre UEHbl IeEeHUs HIKalbl U3MEPUTENIBHOTO MPUOOpa.
HN3mepenue paccTosiHuil.
N3mepenue 00bEMa KUIKOCTH M TBEPAOTO Tea.
Ornpenenenue pa3MepoB MajbIX TE.
N3mepenne temmnepaTypbl IPU MNOMOIIM KUJIKOCTHOTO TEPMOMETpPA U
JaTYuKa TEMIIEPaTypBbl.
6. IIpoBeneHue nccienoBaHus Mo NPOBEPKE THIOTE3bI: JaJbHOCTD MOJIETA
[IapyKa, MYIIEHHOIO0 TOPU30HTAJIbHO, TE€M OOJblIe, 4YeM OoJibliie
BBICOTA ITyCKA.

Pa3znen 2. IlepBoHayajibHbIEe CBEJ€HUNA 0 CTPOEHUM BellleCcTBA.

CrpoeHue BemiecTBa: aToMbl M MOJIEKYJBI, MX pa3Mepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenre uvactul BemecTBa. CBs3b CKOPOCTHM IBHKEHHUS 4YacTUL C
temnepaTtypoi. bpoyHnoBckoe aBwxkenue, auddysus. BzaumoaencTeue yacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHUE TAa30B, KUAKOCTEH U
TBEPABIX (KPUCTAIUIMYECKUX) TN B3aMOCBI3b MEX Ay CBOMCTBAMU BEIIECTB B
pPa3HBIX AarperaTHbIX COCTOSIHUAX M HX AaTOMHOMOJIEKYJIIPHBIM CTPOCHHUEM.
Oco00eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauyuu.

1. Habmronenue 6poyHOBCKOTO JBUKCHHUS.

2. HabGmonenue nuddyszuu.

3. HaOnronenue  siBneHud, OOBACHSIOIIUXCSA  MNPUTSDKEHUEM WM

OTTAJIKUBAHUEM YACTHUI] BEUIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka JuamMeTpa aToMa METOJOM psAAoB (C  HKCIOJIb30BAHUEM

dbortorpaduii).

2. OnbIThI O HAOJIIOICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO AEHUCTBUS CHUJI MOJIEKYIISIPHOTO MPUTSKEHUS.

ukhwnPE



Pa3nen 3. /IBUKeHHe U B3aUMOIeHCTBHE TeJl.

Mexanuueckoe ABHKeHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUYKECHUE.
Cxopoctb. Cpeansisi CKOpOCTh NPU HEPABHOMEPHOM ABWKEHUU. PacyéT myTu u
BPEMEHU JIBUKECHUS.

SBnenue uHEepHMU. 3aKOH MHEpUMHU. B3anmopaelcTBUEe TeN Kak MpUYMHA
U3MEHEHUS CKOPOCTH JBM)KEHHUsI Tesl. Macca kak mepa HMHEpPTHOCTH Tera.
[InotHOCTH BemiecTBa. CBA3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIE
00BéMa BellecTBa.

Cuna Kak XapakTepuCTUKa B3auMoaeicTBus Tei. Cuiia ynpyrocTy U 3aKOH
I'yka. I3mepenue Cuiibl ¢ TOMOIIBIO TUHAMOMETpa. SIBJICHUE TATOTCHUS U CUJia
Tsbkectd. CWila TSDKECTM Ha JIpyrux IuiaHetax. Bec Tema. HeBecomocTs.
CioxxeHue cwuil, HallpaBJIE€HHBIX O OJHOW MpsiMOW. PaBHOAEHCTBYyrOIAsl CHJL.
Cuna tpenusi. TpeHue CKOJBXKEHUSI U TPEHHE TOKOos. TpeHue B mpupoae M
TEXHHKE.

,Zlemoncmpauuu.

HaOmronenne MexaHU4eCcKOro JBIIKCHHS TelIa.
N3mepenne cKkopoCTH MPSIMOJIMHEUHOTO JBUKEHUS.
Habnronenue siBieHus1 HHEPIUU.
Habmronenue nsMeHeHusi CKOpOCTH MPU B3aMMOICMCTBUM TEJL.
CpaBHeHUE Macc 10 B3aUMOACHCTBHUIO TET.
Ciio)xeHue CUJl, HaPaBJICHHBIX 10 OJTHOU MPSIMOM.
./Iaéopamopnble paﬁombl U onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBIKEHUs (IIapuka B
KHUJKOCTH, MOJISTTH AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK Jajiee).
2. OmnpeneneHue CpelHer CKOPOCTH CKOJIbKEHHS OpycKa WM IIapuKa Io
HAKJIOHHOM IJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TENA.
4. OMBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (nedopmarinm)
MPY>KUHBI OT MIPUJIOKECHHOUN CHUJIBI.
5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHHS
OT Beca TeJjla U XapaKTepa CONPUKACAOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUIKOCTEN U ra30B.

HaBnenne. CriocoObl YMEHBIIIEHUs] U yBEJIWYEHMs JaBieHus. JlaBieHue
raza. 3aBUCHMMOCTh JaBJCHUs Taza OT o00BbEMa, Temreparypsl. Ilepenaua
JABJICHUA TBEPABIMU TEJIaMM, >KUAKOCTIMU U Ta3amu. 3akoH Ilackauns.
[THeBMaTHUeCKrMe MaIlUHBI. 3aBUCHUMOCTh JAaBJCHUS >KUJIKOCTH OT TIyOWHBI.
I'mapocratnueckuii mapagokc. CooOmaromuecss cocyabl. [ uapaBanueckue
MEXaHU3MBI.

Atmocdepa 3emin u atMmochepHoe naBieHue. [I[puunHbl CylecTBOBaHUs
BO3ayIIHON 000s0ukK 3emin. OnbiT Toppudemu. M3amepenue arMocpepHOro
JaBJICHUs. 3aBUCHUMOCTh aTMOC(HEpPHOTO JaBJICHHS OT BBICOTHI HAJl YPOBHEM
Mops. [Tpubops! a1 n3MepeHus: aTMOC(HEPHOTO JTaBICHUS.

JlecTBue KHUIKOCTM M Tra3a Ha IMOIPYKEHHOE B HHUX  TEJIO.
BreirankuBaronas (apxumesnoBa) cuia. 3akoH Apxumena. I[limaBanue Ter.
Bo3znyxomnnaBanue.

Hemoncmpauyuu.

1. 3aBHCHMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

ITepenava naBiieHUs )KUIKOCTHIO U Ta30M.
Coobmrarouecs: CoOCy/bl.

['mppaBmuueckui npecc.

[IposiBiienne nercTBrs aTMOChHEpPHOTO JaBJICHHUS.
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6. 3aBHCHUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHON YacTh
T€Ja U IJIOTHOCTH KUAKOCTH.

7. PaBEHCTBO BBITAJIKHUBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIOBME TIUIaBaHMS TeEJ: I[UIABAHUE WM TOTPYKEHUE TEI B
3aBUCHUMOCTH OT COOTHOIIEHUS IIJIOTHOCTEM TeNA U JKUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnepoBanwe 3aBUCUMOCTH Beca Tella B Bojae OT 0ObéMa
NOTPYKEHHOM B )KUJIKOCTh YacTH TeNa.

2. OmpeneneHue BBITATKUBAIOIICH CHIIbIL, JCHCTBYIOIIEWM Ha Teo,
NOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBMCUMOCTH BBITAJIKMBAIOIIECH CHUJIbI, JCUCTBYIOIIEH Ha
TEJIO B KUIAKOCTH, OT MACChI TENA.

4. OnpITbl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTbh BBITAJKHUBAOIICH CHUJIBI,
NEUCTBYIOIIEH Ha TEJI0 B JKUJAKOCTH, OT 00BbEMA MOTPYKEHHOU B
AKUJKOCTh YaCTH TEJIa U OT IJIOTHOCTH JKHJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WIM KOHCTPYMPOBAaHHE JIOJKH U
OIpEJICJIEHUE €€ TPY30NIOABEMHOCTH.

Paznen 5. PabGoTra 1 MOIIHOCTH. DHEPIrusi.

Mexannueckas paboTa. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio
paBHOBecusi pblyara. [IpuMeHeHue mnpaBuiia paBHOBECHS pblyara K OJIOKY.
«3onotoe mnpaBuino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3Mbl B OBITY U TEXHUKE.

Mexannueckasa sHeprus. KuHeTHdeckas W MOTEHIMAIbHAs DSHEPIHUs.
[IpeBpaiienre OJHOrO BHAA MEXAHWYECKOW OSHEPruM B JPYrod. 3aKOH
COXpPaHEHUS YHEPTHU B MEXAHHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Ompenenenue pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM JBUXKEHUU

T€JIa 10 TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBaHue yclIOBUM paBHOBECHS pblyara.

3. M3mepenue KII/] HaKJTIOHHOW MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

8 KIIACC

Pa3nea 6. TenioBLIe AIBJIEHUS.

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJAPHO-KMHETUYECKON TEOPUM CTPOCHHUS
BelecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBI€ TIOJIOKEHUS MOJIEKYJISIPHOKHUHETUYECKON TEOPUH.

Mopaenu TBEPAOro, KUIAKOTO W Ta3000pa3HOTO COCTOSIHMN BEIIECTBA.
Kpucrannmuueckue u amopdusie Tena. OObsICHEHHE CBONCTB ra3oB, KUAKOCTEH
U TBEPIBIX TEJl HA OCHOBE IOJOXEHUN MOJEKYJISIPHO-KMHETUUYECKOU TEOPHH.
CmaurBaHU€ M KanWJUISIPHBIE ABJIEHUS. TEIIoBoe pacliMpeHre U CKaThe.

Temnepatypa. CBsizb TeMIEpPaTyphbl CO CKOPOCTHIO TEIJIOBOTO JIBUYKECHUS
yactull. BHyTpeHnHss sHeprus. CriocoObl W3MEHEHHs BHYTPEHHEH HHEPIHH:
Terionepeaaya U coBepiieHue  paboTHI. Bunel  Tenmonepenauu:
TETUIONPOBOAHOCTh, KOHBEKIIMS, U3TyUCHHE.

KonunuectBo TemnoTel. Y aelbHas TEINIOEMKOCTE BellleCcTBa. TeIniooOMeH U
TEIUIOBOE paBHOBecHe. YpaBHeHUE TemioBoro Oananca. IlnaBiaenue wu
OTBEP/ICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YAEIbHAs TEIUIOTA IUIABJICHMUS.



[TapoobOpazoBanue u koHjaeHcalus. Mcnapenue. Kunenue. Y aenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpPATypbl KHUIIEHHS OT aTMOC(HEpPHOro
IaBJICHUS.

BrnaxnocTts Bo3yxa.

DHeprus TOIJIMBA. Y IeJIbHAs TeTJIOTa CTOPAHMUSL.

[Tpunnmner pabotsl TeroBbix aBurateneit KIIJ[ temmoBoro nBuratesns.
TerioBble IBUTaTENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MIPEBPAIICHUS SHEPTUM B TETUIOBBIX MPOIIECCAX.

,Zlemoncmpauuu.

VAW e

Habnronenue 6poyHOBCKOTO ABUKCHHUS.

Habmronenue nuddysumn.

HabGnronenue sBaeHUN cMauMBaHUs U KaMWLIIPHBIX SBJICHUH.
HabGnroneHue TerioBoro pacuimpeHus Tedl.

W3MmeHeHune naBiieHus ra3a IMpu M3MEHEHUU 00bEMa U HarpeBaHUN WIIH
OXJIAKICHUH.

[IpaBuna nu3MepeHus TeMIIepaTyphbl.

Bubl Teruionepeaavu.

OxJtaKIeHue TIPH COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIiicHHMH paOOThl BHSITHUMHU CHJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IMIHBIX BEIICCTB.
. HaOmronenue kumneHus.

12.
13.

HabmroneHue nocTostHCTBa TeMIepaTyphl IPH TUIABJICHUU.
Mojenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnsie padbomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJIIPHOT'O MPUTSHKEHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAJIOB ITIOBAPEHHOM COJIM WJIA caxapa.
OMnBITHI MO0 HAOIOJEHUIO TETUIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Ornpenenenue JaBJIeHHUS BO3IyXa B Oa/UIOHE MITIPHUIIA.

OnbIThl, 1€MOHCTPUPYIOIIUE 3aBUCUMOCTh JIABJIEHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS WIN OXJIAKICHHUS.

[IpoBepka rUMOTE3bl JIMHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA
KHUJTKOCTH B TEPMOMETPUUECKON TPYyOKe OT TeMIIepaTyphl.
Habnronenne w3MeHEeHHs BHYTPEHHEW HHEpPruM Tejia B pe3yJibTare
Terionepeayi U padboThl BHEIIHUX CHJI.

UccnenoBanue siBaeHUs TEIJIO0OOMEHA MPH CMEIIMBAHUM XOJIOJHON U
rOpsiYEu BOJIBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, TMOJYYEHHOTO BOAOM TIpHU
TEIUI000MEHE C HAarpeThIM METAJUTUYECKUM ITUITHHIPOM.

Onpenenenue yaeabHON TEIIOEMKOCTH BEIIECTBA.

UccnenoBanue npoiuecca uCapeHus.

Onpenenenne OTHOCUTEIBLHOM BIaKHOCTU BO3/1yXa.

Onpenenenue yaeabHOW TEIIOTHI TUIaBJICHUS JIbJA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHUSI.

Dnexktpuzanus Teua. J[Ba pona 3eKTpUYEeCKUX 3apsaoB. B3anMoneicteue
3apspKeHHBIX Tell. 3akoH KyioHa (3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
3apsDKEHHBIX TEJT OT BEJTUYUHBI 3aPsAJI0B U PACCTOSHUS MEXKIY T€JIaMHM ).

DnekTpruueckoe mnoje. Hanpsok€HHOCTh anekTpudeckoro nosis. [TpuHimn
CYHEPHO3UIINH JICKTPUYECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenn »snekTpudeckux 3apsaoB. ODJIEMEHTAPHBIA AIEKTPUYECKUN
3apsa. Crtpoenne aroma. [IpOBOOHMKM M IHUAJIEKTPUKHA. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
W cTOYHMKN TMOCTOSIHHOTO TOKa. JIeHMCTBHSI 3MEKTPUYECKOro TOKa (TEIIOoBOE,
XUMHUYECKOE, MAaTHUTHOE). DJNEKTPUUECKUHN TOK B JKHUIKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuiia Toka. DJEKTPUYECKOE  HANpsKEHHE.
ComnpoTuBiieHHE NPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma nmnma ywactka nenu. [locrmemoBarenbHOE M MapajyieIbHOE COCIUHEHHE
IPOBOJITHUKOB.

Pabota ¥ MOIIHOCTH 3NEKTPUYECKOTr0 TOKa. 3akoH Jlxoyns—Jlenna.
DONEeKTpUYECKUe UEeNd U MOTPEOUTENH HJIEKTPUUYECKOM SHEpruu B OBITY.
KopoTtkoe 3aMbikanue.

[locrosiHHBIE ~MarHuThl. B3auMOJEHCTBUE TMOCTOSHHBIX  MAarHHUTOB.
MarnutHoe nosne. MarHutHoe moJsie 3eMiid W €ro 3Ha4YeHHUE IJIs KU3HU Ha
3emze. OnbIT Opcrena. MarHuTHOE MOJIE 3JIEKTPUUYECKOro Toka. [IpumeHnenune
ANEKTPOMAarHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOrO MOJs HAa IPOBOJHUK C
TOKOM. DIIEKTPOIBUTATEND MTOCTOSIHHOTO TOKa. Hcnonp3oBanue
ANEKTPOABUTATENIEN B TEXHUUECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

OnbiTel @apajnies. SBleHUE HIEKTPOMarHUTHOM HHAYKUuUM. [IpaBuio
Jlenna. Dnektporeneparop. CrnocoObl MOMYyYEHHUS DJIEKTPUUECKOW SHEPIUH.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauyuu.

1. DnekTpuzauus Ted.

2. JIBa ponma >JIEKTPUYECKHUX 3apsSA0B U B3aMMOJCHCTBUE 3apsSyKEHHBIX

TeJl.

3. YCTpPOHCTBO U IEHUCTBUE IJIEKTPOCKOIIA.

4. DIEKTpOCTaTHYECKast HHAYKIUA.

5. 3aKOH COXpPaHEHUS AIEKTPUUECKUX 3aPATO0B.

6. 1IpOBONHMKH U TUAIEKTPUKHU.

7. MonenupoBaHHe CUIOBBIX JUHUN 3JIEKTPUUECKOTO OJIS.

8. M CTOYHMKHM MOCTOSIHHOTO TOKA.

9. JleHcTBUs DJIIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKHUM TOK B HKUJIKOCTH.

11. I'a30BbI pa3psia.

12. I3MepeHne cuiibl TOKa aMIEPMETPOM.

13. I3MepeHune 3JIeKTpUIECKOr0 HANPSHKEHUS BOJIbTMETPOM.

14. Peoctat 1 MarasuH CONPOTUBIICHUM.

15. B3anmoeiicTBrE NOCTOSHHBIX MArHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHS TIOJIFOCOB MATHUTA.

17. MoaenupoBaHWE MAarHUTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB.

18. OnbIT DpcTena.

19. MarHuTHOE MOJ€ TOKA. DJIEKTPOMArHuT.

20. [leiicTBME MArHUTHOTO TNOJII HA MPOBOJIHUK C TOKOM.

21. DNEKTPOABUTATEIb ITIOCTOSTHHOTO TOKA.

22. MccnenoBanue IBIEHUS DIEKTPOMArHUTHOM MHTYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HAIpaBJ€HUs HWHIAYKIHMOHHOIO TOKa OT YCJOBUU €ro

BO3HUKHOBEHMUS.
25. DNEKTPOreHEPATOP MOCTOSHHOIO TOKA.
Jlabopamopnsie pabomul u onvimol.



1. OmpITel 1O HAOJMIOJEHUIO JJIEKTPU3alMM TeJl HWHIAYKUMEeH W Tpu
CONPUKOCHOBEHHH.

2. UccnenoBanue AeMCTBUSL 3JIEKTPUYECKOTO TMOJII HA MPOBOAHUKUA U

TUDJIEKTPUKH.

COopka 1 mpoBepka padbOThI EKTPUUYECKOMN IIEMU TOCTOSHHOI'O TOKA.

W3mepenue u peryampoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHie HAMPsKEHUS.

HccnegoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT

COMPOTHUBJICHUS PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUUECKOTO
CONMPOTHUBJIEHUSI MPOBOAHUKA OT €ro JJIMHBI, TUIOHIAJAN MONEPEYHOTO
CEYEHHs U MaTepuarna.

8. IlpoBepka mpaBuiia CIOXKEHUS HAMpPSHKEHUH MpPU MOCIIEI0BATEILHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia JJisi CHJIbI TOKAa IMPHU MapaieTbHOM COEIMHEHHUH

ouvew

PE3UCTOPOB.

10. OmpesienieHde  palbOThl  BJEKTPUYECKOTO TOKA, MAYLIETO 4epes
pe3ucTop.

11. OmnpeziesieHHe MOUTHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, HIYLIETO YEpe3 JaMIIOUKY, OT
HANPSDKEHUS HA HEW.

13. Onpenenenne KIII narpeBarensi.

14. MccnenoBanne MarHuTHOTO B3aUMOJECHCTBHS IOCTOSIHHBIX MATHUTOB.

15. I3yyeHne MarHuTHOrO TMOJS TIOCTOSIHHBIX MArHUTOB IPU  UX
00BEIMHEHUY U Pa3/ICIICHUU.

16. UccnenoBanue JOEUCTBHUS DIIEKTPUYECKOTO TOKAa HA MArHUTHYIO
CTPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJAECHCTBHS
KAaTyIIKM C TOKOM M MarHuTa OT CWIbl TOKa W HANpaBJICHUS TOKa B
KaTyLIKE.

18. I3ydueHue AeHCTBUSI MArHUTHOTO TOJISL HAa MPOBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl AIEKTPOIBUTATENS.

20. U3mepenne KII/] anekTpoaBuraTesibHOM yCTaHOBKH.

21. OOBITBI IO MCCIEAOBAHUIO SIBJIEHUS AJIEKTPOMAarHUTHOW WHIYKLIHM:
UCCIIEJOBAHNE M3MEHEHMI 3HAYEHUs W HAIPaBJICHUS UHAYKIHUOHHOIO
TOKa.

9 KUIIACC

Pasznea 8. Mexannueckue siBJCHHUS.

Mexannueckoe nBuxeHue. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCHUTENIPHOCTh MEXAHUYECKOr0 JBHKEHUS. PaBHOMEpHOE MPAMOJMHENHOE
newxkenue. HepaBHoMepHoe npsMonuHenHoe ABWKeHue. CpemHsss U
MTHOBEHHAs! CKOPOCTh TeJa IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyCKOpeHHOE MpsMOJuHeHoe aBmkeHue. CB0oOOIHOE
nageHue. OnbITel ['anumes.

PaBHOMepHOE JBHXKEHUE 1O OKpykHOCTH. [lepuos n yactota oOparieHus.
JIuHeiiHas 1 yrioBasi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepBbii 3akoH HptoronHa. Bropou 3akoH Herorona. Tperud 3akoH
Hprorona. [IpuHuun cyneprno3unuu CUil.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuia TPEHHUs CKOJIbKEHUS,
CUJIa TPEHUS MTOKOs, IPYTrUe BUABI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TIATOTEHUsS. Y CKOpEeHHE CBOOOIHOTO
najeHus. J[Bmwxenue mianeT Bokpyr CosHua. IlepBas kocMuueckass CKOPOCTb.
HeBecomMocTh 1 neperpysku.

PaBHoBecue MarepuanbHOW  TOYKH. AOCOMIOTHO  TBEPAOE  TeEJoO.
PaBHOBecue TBEPIOro Te€na ¢ 3aKPENIEHHOM OChHO BpalleHUs. MOMEHT CUIIBI.
LlenTp TsxKECTH.

NUmnynee Tenma. UM3MmenHenwe wummyibca. KMMnynbc cuibl.  3akoH
COXpaHEHMS UMITyJIbca. PEakTUBHOE IBUKEHHUE.

Mexanuueckass pabota W MomHOCTh. PaboTa cui TsbKecTH, YNpyrocTw,
TpeHusi. CBsA3b dHepruu U padotsl. [loTeHManbHas sHeprus Tena, MOJAHATOrO
HaJl TOBEPXHOCThIO 3eMuH. lloTeHuunanbHass HSHEPrHs CXKATOW MPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KUHETHUECKON SHEPTUH. 3aKOH COXPAHECHUS
MEXaHUYECKON YHEPTUH.

Hemoncmpauyuu.

1. HaGnrogeHue MexaHMYECKOro JBMXKEHHS Tella OTHOCHTENIbHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHEHHME IIyTEH W TPACKTOPUM JBUKEHHUS OJHOrO M TOTO XK€ Tema
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepeHne ckopoCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUXKEHUSL.

HccnenoBanne npu3HakoB PABHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue ABMKEHUS Tesa M0 OKPYKHOCTH.

HaGntonenue MexaHUYEeCKUX SIBICHUM, NPOUCXONSAIIUX B CHUCTEME

orcu€rta «Tenmexka» nmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU

OTHOCUTEJILHO KaOMHeTa (PU3UKHU.

7. 3aBUCHMOCTb YCKOPEHUS TEJIA OT MACChl TeJla U ACHUCTBYIOIIECH HAa HETO
CUJIBL.

8. HaOmronenue paBeHCTBA CUJT IPU B3aUMOJCHCTBUU TEN.

9. HM3meHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHHUH.

10. [Iepenaua nmmysnbca npyu B3aMMOIEVCTBUAN TEIL.

11. [IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOJICHCTBUU TEJL.

12. CoXpaHEHHUE UMITYJIbCA ITPU HEYIIPYTOM B3aUMOJICHCTBUMU.

13. CoxpaHeHre UMIYJIbca MPU a0COMIOTHO YIIPYTrOM B3aUMOJICHCTBUH.

14. HaGnrogeHue peakTUBHOTO JBUKEHUSI.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM MaICHUH.

16. CoXpaHEHHE MEXAaHWYECKOW DHEPruyd IIpu ABWKEHHM TeJa IMOJ
JNEUCTBUEM IIPY/KHUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpynpoBanue TpakTa [l pa3srOHa U JaJbHEUIIETO paBHOMEPHOTO
JNBWKCHUS IAPUKA WU TEJIEHKKH.

2. Omnpezenenue cpeiHed CKOPOCTH CKOJbXEHUsI OpycKa WU JBUKEHUS
[IapyKa M0 HAKJIOHHOW ITIOCKOCTH.

3. OnpeneneHue yCKOpPEHUs Tella NMPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOM TIJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaIbHOW CKOPOCTH.

5. IlpoBepka rumoTre3bl: €clii NpPU PABHOYCKOPEHHOM JBUKEHUU Oe3
HAYaJbHOM CKOPOCTH MYTH OTHOCATCS KAK pAX HEYETHBIX YMCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

ouvew



6. HMccnegoBaHne 3aBUCMMOCTH CWIBI TPEHHSI CKOJBXKEHHS OT CHIIbI
HOPMAaJIbHOTO JaBJICHUS.
7. Omnpenenenune K03pULIUEHTA TPEHUS CKOIBKECHHUS.
Ornpenenenue KECTKOCTH NPYKUHBI.
9. OmpeneneHue padOTbl CWJIbI TPEHUSI MPU PABHOMEPHOM JIBUKEHUU
T€Ja IO TOPU30HTAIBHON MOBEPXHOCTH.
10. OmpesienieHde  pabOThl CHIIBI  YOPYTOCTH MpU TOABEME TIpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOJBUAKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXpaHEHUS! SHEPTUH.

Pa3nen 9. Mexannueckue KoJ1e0aHUA M BOJIHBI.

KonebarenbHoe paBmxeHue. OCHOBHBIE XapaKTEPUCTHUKU KOJeOaHMIL:
NepUoJ, 4YacToTa, aMIUIUTyAa. MaTeMaTH4eCKUid W NPYKUHHBIA MASTHUKH.
[IpeBparieHue sHeprun Npu KoaeOaTeIbHOM JBUKEHUU.

3aryxatouue  kosiebaHusA. BbIHyKneHHble — KoJsieOaHusi.  Pe3onaHnc.
Mexannueckue BoaHbBI. (CBOMCTBa MEXaHMYECKUX BOJH. [IpoposibHbIE U
nonepeyHble BOJHBL JIIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHHS.
MexaHn4yecKre BOJIHbI B TBEPAOM TEJIE, CEMCMUYECKHUE BOJIHBI.

3Byk. ['poMkoCTh 3ByKa M BbicoTa ToHA. OTpaxkenue 3Byka. UHdpa3Byk u
yJIbTPA3BYK.

Hemoncmpauyuu.

1. HaGmrogenue xosieOGaHUN Ten MO JEHCTBUEM CHIIBI TSKECTH U CHUJIbI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnroneHnue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpanenue npoaoiabHbIX U MOMEPEYHBIX BOJIH (Ha MOJEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
./Iaéopamopnble pabomul u onvimeol.
1. OmpeneneHue 4YacTOTbl W TMEpUOJa KoJieOaHUH MaTeMaTUyecKOro
MasATHHUKA.
2. OmnpezeneHuie 4acTOThl M IEPHOJIa KOJIEOAHU MPYKMHHOTO MAsITHUKA.
3. HccnenoBanue 3aBUCHUMOCTH TEpHUOJa KOJeOaHUM TMOJBEHIEHHOTO K
HUTH I'py3a OT IJIMHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH TEpUOJia KOJEOaHUN TPYKUHHOTO
MasATHUKA OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KojiebaHUM Ipy3a, MOABEIIEHHOTO
K HUTH, OT MACChI Ipy3a.
6. OnbIThl, JI€MOHCTPUPYIOIIME 3aBUCUMOCTh TNEpHOJa KOJeOaHHit
NPYKMHHOTO MAasgTHUKA OT MACChI Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOJIHOIO MaieHusl.

Paznen 10. Di1eKTPOMATHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  DJIEKTPOMAarHUTHbIE BOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHHIX BOJIH. [lIkana s1eKTpOMarHWTHBIX BOJIH. Mcmonb3oBaHue
ANEKTPOMArHUTHBIX BOJH JJII COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceera. CKopocTs cBeTa. BoIHOBBIE CBOMICTBA
CBETA.

Hemoncmpauyuu.

1. CBoOlCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomol u onvimol.

%
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1. M3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOUIBI0 MOOUIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBBI€ AABJICHHUS.

JlyueBas  mopmenp  cBera.  Mcrounuku  cBera.  [IpsMosmHenHoe
pacripoctpaneHue cBeta. 3atMeHuss Connua u JlyHel. OtpaxeHue cBerta.
[Tnockoe 3epkano. 3aKOH OTPaXKEHHUs CBETA.

[Ipenomnenue cBeta. 3akOH mOpesoMiieHHs cBeTa. llonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. VICmoyib30BaHWE IIOJHOTO BHYTPEHHEIO OTPAXKEHHS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xom nyueir B naumH3e. OnTuyeckas cucrtema (oroanmnapara,
MUKpOCKOTIa M Teneckomna. ['J1a3 kak onTudeckas cucteMa. bin3opykocTs U
NAJTbHO30PKOCTb.

Paznoxenue Oenoro cera B cnekrtp. Onbitel HbtoToHa. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. /(Hcniepcus ceera.

Hemoncmpauyuu.

1. IlpsamonnHeHOE pacOpOCTPaHEHHUE CBETA.

2. OtpakeHue cBeTa.

3. Ilonyuenue wu300pakeHMH B IUIOCKOM, BOTHYTOM U BBIITYKJIOM
3epKajax.

[Ipenomienue cBera.

Onruyeckuid CBETOBO.

Xon yuyei B coOMparoieit JInH3e.

XoJ JIydeu B paCCEUBAIOIIEH JIMH3E.

[Tonyuenne n3o0pakeHu ¢ MOMOIIBIO JIUH3.

. Ilpunuun nerictBus goTtoarmaparta, MUKPOCKONA U TEIECKOIa.

10. Moens rinasa.

11. Paznoxenue 6e50oro cBera B CIEKT.

12. [lonydyenue 6e50ro cBETa MPH CIIOKEHUH CBETAa Pa3HbIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPa)KEHUsI CBETOBOTO Jiy4a OT yrja

naJCHUs.

2. W3yueHue xapakTepUCTUK U300pa’keHUs MPEAMETA B TUIOCKOM 3epKajle.

3. HccnepgoBaHre 3aBUCHMOCTH yIJIa MPEJOMIIEHUSI CBETOBOTO Jiyda OT

yTJia MaJICHUs Ha TPAHULIE «BO3yX—CTEKIION.

4. IlomyuyeHue M300paKEHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Omnpenenenue (HOKYCHOTO  pacCTOSTHUSL U ONTUYECKOW  CHJIBI

coOuparoiei JTUH3bI.

6. OmnbITHI MO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmnbITHI 0 BOCOPUSITHIO 1[BETA MPEIMETOB IIPU UX HAOIIOIEHUU Yepe3

[[BETOBbIE (PUIIBTPHI.

Pa3znea 12. KBanroBble IBJIeHHUS.

OmneiTel Pezepdopaa u rumanerapuas mozaens atoma. Moaens atoma bopa.
Hcnyckanue u normnouieHue ceera atoMoM. KBaHTbI. JIMHEHYaThIe CIIEKTPBI.

PanunoaktuBHocTh. Anbda, Oeta- U ramma-uzinyudeHus. CrpoeHue
aToMHOro  snpa. HyknonHas Momens  aToMHOro  szapa.  M3oromsl.
PannoaktuBHble npeBpaienus. llepuon nonypacnaga aTOMHBIX s1I€p.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsAI0BOTO U MacCOBOTO YHUCET.
DHeprus CBsi3U aTOMHBIX snep. CBsA3b MacChl U 3HEpruu. Peakuuu cuHTe3a U
nenenus sanep. crounuku 3aeprun ConHIa U 3BE3I.

Snepnasa sHepreTuka. JIeWCTBUS PAAMOAKTUBHBIX HU3JYYCHUN HA KUBBIC
OpraHU3MBI.
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Hemoncmpauyuu.

CnexTpbl U3Ty4eHUS U MOTJIOLIEHNS.

CnexTpbl pa3aIuvHbIX ra30B.

CnekTp Bogopo/a.

Habmronenue tpekoB B kamepe BuibcoHa.

Pabora cuérunka MOHU3UPYIOIIUX U3TYyYEHUM.

Peructpanus usinydeHus NpupoAHbIX MUHEPAJIOB U MPOLYKTOB.

./Iaéopamopnble pabomul u onvimeol.

1. HalnrogeHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE PHEPIUU YACTHULBI [0 TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paquoakTUBHOTO (oHA.

IToBTOpPHTEIBLHO-00001AIOIIIUIA MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINIA MOZYJIb peaHa3HaYeH TUTSt
CUCTEMAaTU3allMKM W  O00O0OIIEHUS MPEAMETHOTO COAEpPX aHUsS U OIbITa
JEeSATEIBbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUHU BCETO Kypca (PU3MKH, a TakkKe
JUIsl TIOATOTOBKM K OCHOBHOMY TOCYJIapPCTBEHHOMY 3K3aMeHY IO (U3UKE st
00y4Jaromuxcsi, BRIOPABIIMX dTOT yU4€OHBIN MTpeIMeT.

[Ipy w3yyeHHH [OaHHOTO MOIYJS PEAIU3YIOTCS M CHCTEMATU3UPYIOTCS
BUJIbI JESATENIBHOCTH, HAa OCHOBE KOTOPBIX OOECIEeYMBAETCA JIOCTUKEHUE
OPEIMETHBIX W METalpeIMETHbIX IUIAaHUPYEMBIX pEe3yJIbTaToB OOy4eHHUs,
(dbopMUpyeTCsl €CTECTBEHHOHAYYHAs! TPAMOTHOCTbh: OCBOCHHUE HAYYHBIX METOJI0B
UCCJIEIOBAHUS SIBICHUHN MPUPOJIbI U TEXHUKHU, OBJIAJCHUE YMEHUSIMU OOBICHATH
¢du3nUecKue SBJICHUS, TPUMEHSS MOJTYyYEHHbIE 3HAHMS, PelllaTh 3a7a4yu, B TOM
YUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMOWATBPHO  ACATEIBHOCTHBIM  XapakTep  JAaHHOTO  pasjela
peanu3yeTcs 3a CUET TOro, 4TO 00yYaroUIMecs BHIMOJIHSIOT 3aJaHusl, B KOTOPBIX
UM TpeIaraeTcs:

HAa OCHOBE IMOJYYEHHBIX 3HAHUW pacClO3HABaTh U HAYYHO OOBACHSTH
(bu3nYeckue SBJIEHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh Hay4YHbIE METOJbI MCCIIENOBaHUSl (U3UUYECKUX SIBJICHUI, B
TOM YUCJIE ISl HPOBEPKU TUIIOTE3 U MOJTYUYECHUS TEOPETHUECKUX BBIBOJOB;

OOBSACHSITh HayYHbIE OCHOBBI HamOoJiee BAXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJOTUW, HaNpuMep, MPAKTUYECKOrO0  HCIOJBb30BAHUS  PA3ITUYHBIX
MCTOYHUKOB SHEPrMM HAa OCHOBE 3aKOHA NPEBPALICHUS U COXPAHEHUS BCEX
U3BECTHBIX BUJIOB DHEPIUH.

SNSRI
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N3yuenne ¢u3nku Ha ypOBHE OCHOBHOrO 00IIero o0pa3oBaHUs

HaIpaBJIeHO Ha JIOCTH)KEHUE JTUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHbIX PE3yIbTaTOB.

B pesynbrare wu3ydeHus (U3MKM Ha YPOBHE OCHOBHOIO OOIIETro

oOpazoBaHust y oOyuawmierocss OyayT chOpMHUPOBaHBI  CIIEAYIOIIHE
JMYHOCTHBIE PE3yJIbTaThl B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

— TOpOSABJIEHUE HHTEpPECA K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoil (U3NYeCKOl HaYyKH;

— [IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;
2) rpaskIaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

— TOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYXJIEHUH OOIIECTBEHHO
3HAUUMbBIX W OTHYECKUX TNpoO0IeM, CBSA3aHHBIX C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HAHHE BAXKHOCTH MOPAIBHO-3TUYECKUX MPUHLHUIIOB B AEATEIBHOCTU
YYEHOTO;

3) 3cTEeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETUUECKUX KAYECTB (DU3NUECKON HAyKHU: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

— OCO3HAaHUE IEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOIO WHCTPYMEHTa
MO3HAHUS  MHUpPA, OCHOBbl  pa3BUTHS  TEXHOJIOTHMW,  Ba)KHEWILEH
COCTaBIIAIOLIEN KYJIbTYPBHI;

— pa3BUTHE HAY4YHOU JH0003HATETHLHOCTH, MHTEpPECA K HUCCIEI0BATEIbCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHusi KyJbTYpPbl 30pPOBbS M  3MOIHOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHME IIeHHOCTH Oe3omacHoro o0pasza >KH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTH IMpaBui OE€30MacHOTO IMOBEICHUS Ha
TpaHCIOPTE, Ha IOpOrax, ¢ JMEKTPUUYECKUM U TETUIOBBIM 000pYyAOBaHUEM B
JOMAIIHUX YCIIOBUSIX;

— c(opMUPOBaHHOCTb HaBbIKa peQIeKCHMU, NMPU3HAHHUE CBOErO MpaBa Ha
OIIMUOKY M TAKOI'o e Mpasa y APYroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— aKTUBHOE y4YacTH€ B PEHICHUH MPAKTUYECKUX 3a/]ad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3alMK, TOpoAa, Kpas) TEXHOJIOTMYECKON W
COLIMAJIbHOM HAIMpaBIEHHOCTH, TPEOYIOHNIMX B TOM 4HCIE U (PUINYECKUX
3HAaHUM;

— UHTEpEC K MPAKTUYECKOMY U3yUEHUIO podeccHii, CBSI3aHHBIX ¢ (PU3UKOM;
7) 3K0JI0THYECKOTr0 BOCIIUTAHUS:

— OpHUEHTAaIMsl HA NMPUMEHEeHUEe (PU3NYECKUX 3HAHUM Ui pelieHus 3a7ad B
00JIacTU OKpy’Karoulel cpefpl, MIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MO>KHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLIEH CPeJIbl;

— OCO3HaHME II100aIbHOr0 XapakTepa dKOJOTHYECKUX MpoOJieM U MyTel ux
peleHus;

8) ajanTanuu K M3MEHSIOIIUMCH YCJIOBUAM COLHUAJBHOH M NMPUPOIHOM
cpeabl:
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IpYTHX;

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
NeSATEIbHOCTD;

e — TMOTPeOHOCTH B (QPOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE

dbopMyaMpoBaTh HAEU, TOHATHSA, TUINOTE3bl O (PU3NYECKUX OOBEKTaX MU
SIBJICHUSIX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUHW U KOMIIETEHTHOCTEH B
obyiactu pU3MKH;

e — IUIAHUPOBAHHUE CBOETO PA3BUTHUS B MPHUOOPETEHUH HOBBIX (PU3NYECKHUX
3HAaHUM;

e — CTpEMJICHME aHAJTU3UPOBATh M BBIBISATH B3aUMOCBS3M PHUPOIBI,

o01IecTBa M SKOHOMHMKH, B TOM YHUCJE C MCIOJb30BaHUEM (U3UYECKUX
3HAaHUM;

e — OICHKAa CBOMX JICMCTBUH C y4ETOM BIIMSIHUS Ha OKPYXKAIOIIYI Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCIICICTBUM.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynprare ocBoeHHs TpOrpaMMbl MO (U3WKE HA YPOBHE OCHOBHOTO
obmero  oOpazoBanus y  oOywarwmierocs  OyayT  cpOpMHUPOBaHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOIIHE M03HABATEIIbHBIC
yHHUBEpCaJbHbIe Y4YeOHbIC JCUCTBHS, KOMMYHHUKATUBHBIC YHHBEPCAIHHBIC
yueOHbIe ACHCTBHSI, PETYISATUBHBIC YHUBEPCAIbHbBIC YICOHBIC JCHCTBHS.

Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble JJornueckue JaeicTBUA:

e BBIBISITH M XapaKTePU30BaTh CYIICCTBEHHBIC TNPH3HAKH OOBEKTOB
(sBIIEHMI);

e YCTaHABIWBATh CYIIESCTBCHHBIM MpPHU3HAK KiIacCU(pUKAIIMH, OCHOBAHHS
JU1s1 0000IIEHUS U CpaBHEHUS,

e BBIABJISITH 3aKOHOMEPHOCTH U IPOTHBOPEYHS B PacCMaTPHUBACMBIX
dakTax, JaHHBIX W HAOJIOJACHUSAX, OTHOCAIIUXCS K (DHU3UICCKUM
SIBJICHUSIM,

e BBIBJISITH MPUYNHHO-CIICJICTBEHHBIC CBS3U IIPH M3YYCHHH (PU3NYSCKHUX
SBJICHMA M TPOICCCOB, JieJaTh BBIBOJBI C  HCIOJIb30BAaHUEM
JICAYKTUBHBIX U WHIYKTUBHBIX YMO3AaKIIOUCHUH, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBSI35X (PU3MUECKUX BEIIMYHNH;

e CaMOCTOSITEJILHO BBIOMpATh CIOCOO pelieHus yuyeOHOH (u3nUecKou
3aJ1auu (CpaBHEHHE HECKOJIbKMX BapUAHTOB PEIICHUs, BRIOOp Hambosee
MOJIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBsble ucciaenoBarejbCKHue 1eMCTBUSA:

e HCMOJB30BaTh BONPOCHI KAaK  HMCCIICIOBATCIBCKUNA  MHCTPYMEHT
[TO3HAHUS;

e TMPOBOJHUTH TI0 CAMOCTOSATEIHLHO COCTABJICHHOMY IIJIaHy  OIIBIT,
HECJIOKHBIM (U3MYECKUN DKCIIEPUMEHT, HEOOJIBIIOE HCCIICI0BAaHNE
(DM3UYECKOTO SBIICHUS;

e OICHWBATh HAa MPUMEHUMOCTh W JOCTOBEPHOCTh HWH(OPMAIIHIO,
TIOJIYYCHHYIO B XOI€ HCCIICIOBAHUS WU SKCIICPUMEHTA,;



CaMOCTOSITeNIbHO  (opMynHpoBaTh O0OOIIEHHS W  BBIBOJABI IO
pe3yibTaTaM NpOBEIEHHOTO HAOIIOCHMS, OTIBITA, UCCIEAOBAHUS;
IPOrHO3UPOBAaTh BO3MOKHOE JajibHeillee pa3BUTHE (PUIUUECKHUX
IPOLIECCOB, a TAKXK€ BBIABUTATh MPEANOIOXKEHHUS 00 UX Pa3BUTUU B
HOBBIX YCJIOBUSX U KOHTEKCTaX.

PabGora ¢ undpopmanmeii:

NPUMEHSThH Pa3IMYHbIE METObl, THCTPYMEHTHI U 3alpOChl IPU MOUCKE
1 0TOOpe MH(POPMALIMK WIIK JAHHBIX C YYETOM MPEIOKEHHON yUeOHOM
busnueckoit 3a1auu;

aHaJIU3UPOBATh, CHUCTEMAaTU3HPOBATH u UHTEPHPETUPOBATH
UHGOPMAIIUIO Pa3IUYHBIX BUIAOB U POPM MPEICTABICHHUS,
CaMOCTOSATENIbHO BBIOUPATh ONTHUMAaJIbHYI0 (OpPMY MpeCTaBICHUS
uHboOpMaIlMM U WUIIOCTPUPOBATh pELIAEMbIe 3a/1adyd  HECJIOKHBIMU
cXeMamu, IarpaMmmamMu, HTHOU rpadukoi U uX KOMOMHALMSIMHU.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

B X0JIe 00CYXXJICHHUSI Y4eOHOTO MaTepuaa, pe3yabTaToOB JJa0OPaTOPHBIX
paboT M MPOEKTOB 3ajlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMou
TEMbl W BBICKA3bIBATh WJEH, HAIICJICHHbIE HAa pEIICHUWE 3aJaud MU
noJjjiep>KaHue 0J1Iaro’KeyaTeIbHOCTH OOIIEHNS;

COIIOCTABJISITh CBOU CYXKJACHHUS C CYXICHUSIMU JPYyTHMX YYaCTHUKOB
uajnora, 0OHapy>KUBaTh Pa3IMUUE U CXOJCTBO MO3UIIHM;

BBIPA)KATh CBOIO TOUYKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO TMPEJACTABISIThL PE3YJIbTAThl BBIMOJHEHHOTO (PU3NYECKOTO
ombITa (AKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

MOHUMAaTh W  MCIIOJb30BaTh  NPEHUMYIIECTBA  KOMAaHAHOW U
WHJMBUAYaJIbHOW pabOThl MPU PEIICHUM KOHKPETHOW (PU3HUEeCKOn
poOJIEMBI;

IpUHUMATh 1I€JIM COBMECTHOM  JI€STEIBbHOCTH, OPraHU30BbIBATH
NeUCTBUS 1O €€ JOCTHXKEHUIO: PacHpeaesisiTh PoJH, 00CYyXaaTh
IPOIIECChl W PEe3YyJbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHHS
HECKOJIbKUX JIFOEH;

BBITIOJTHATH CBOIO YacTh palbOThI, JOCTUrasi KaueCTBEHHOI'O pe3yJibTaTa
[0 CBOEMY HANpPaBJIICHUIO U KOOPAWMHUPYS CBOM JNECHCTBUSA C APYTUMU
YyJIeHaMH KOMaH/IbI;

OIICHMBATh KaueCTBO CBOETO BKJIaJla B OOIIUN MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSL.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eiiCTBHA

Camoopranusanus:

BBISIBJISITH  TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHTYyaIHsX,
TpeOYIOMMX JJIs perieHus: GU3NIECKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3NIMYHBIX TOAXOJAaX MPHHITHS PEHICHUN
(MHIMBHUIYaTbHOE, MPUHATHE PEIICHUS B TPYIIE, MPUHIATAC PEIICHUNA
TPYIIION);

CaMOCTOSITENIbHO COCTABJIATH AJITOPUTM pelieHus] (Pu3udeckor 3aaauu
WIA TUIaHa HWCCIENOBAaHUS C Y4ETOM HUMEIONIUXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHPOBAaTh TpeJiaracMbie
BapHUAHTHI PEIICHMIA;

JieN1aTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTpOJIb, SMOIHUOHAIbLHBIN HHTEJLJIEKT:



JaBaTh AaJeKBaTHYIO OLEHKY CHUTyallud M TMpejjaratb IUlaH eé
U3MEHEHMUS;

OOBSACHATh MPUYUHBI JOCTHRKEHUS (HEAOCTUKEHHUS) PE3YJIbTATOB
NEeSTEeIbHOCTH, aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YKCIIE€ B X0 BBITOJHEHUS
(U3MYECKOT0 UCCIENOBAHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENLCTB, U3MEHUBIIMXCS CUTyallud, YCTaHOBJIEHHBIX OIIMOOK,
BO3ZHUKIINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa eI U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JIpyroro 4ejoBeKa B XOJ€ Ccropa WId
JUCKYCCMM Ha HAy4YyHYI0 TEMy, MOHUMAThb MOTHBBI, HaMEpeHUs U
JIOTUKY JPYroro;

NpU3HABATh CBOE MPABO HA OLIMOKY MPHU PEIIeHUH (PU3MUYECKUX 3ajad
WIHM B YTBEPXKIACHUSIX Ha HAYYHbIE TEMBI H TAKOE K€ MPaBo JIpyroro.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenuss B 7 KJjacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

UCTIONB30BaTh TOHATUS: (U3WUYECKHEe W XUMHUYECKUE SIBJICHHS,
HaOJI0IeHNEe, SKCIIEPUMEHT, MOJEIb, TUIIOTE3a, SAUHUIBI (PU3UIECKIX
BEJIMYWH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BelecTBa (TBEpIOE,
KHUJIKOe, Ta3000pa3HOE), MEXaHHYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJUHEIHOE), TPACKTOPHS, PaBHOIACHCTBYIOMIAS
cwia, gedopmarus  (ympyras, —IUIacTHYEcKasi), HEBECOMOCTb,
COOOIIAIOIIUECS COCYIBI;

paznuuath siBieHus  (aud@y3us, TEIIOBOE JBIKEHHWE YaCTHII
BEIIECTBA, PABHOMEPHOE JBWKCHHE, HEPaBHOMEPHOE JBUKCHHE,
WHEpIMs, B3aUMOJCHCTBUE Tell, paBHOBECHE TBEPABIX TEl C
3aKpeIUIEHHOW OCBhIO BpalleHHs, TMepeaada JaBiICHHUS TBEPIBIMU
TeTaMH, XUAKOCTAMH WM Ta3aMu, aTMoc(epHoe NaBieHHE, IIaBaHUE
TeN, TPEBpAIICHUS MEXaHWYECKOW OJHEPruH) IO OMUCAHUIO WX
XapaKTepHBIX CBOWCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
TaHHOE (PU3UUYECKOE SIBICHHUE;

pacrmo3HaBaTh MPOSBICHUE W3YyYEHHBIX (PU3NYCCKUX SBICHUN B
OKpY)KarollleM MHpe, B TOM 4YHcle (DU3MUECKHE SIBICHHUS B MPHPOJIE:
NPUMEPBI JBWKEHUS C PA3TUYHBIMU CKOPOCTSIMH B KMBOW W HEXHBOU
npupojie, NEHCTBUE CHIIBI TPEHHUS B TPHUPOJIE W TEXHUKE, BIIUSHHE
aTMoc(epHOro JaBJICHUS Ha KUBOH OpraHU3M, IJIaBaHUE PBIO, phIUaru
B TElle YENOBEKa, MPU 1TOM TEPEBOANTh MPAKTHUECKYIO 3a1ady B
y4eOHYI0, BBIJICTISATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3HUECKUX
SIBJICHUU

ONUCHIBATh HW3YYCHHBIE CBOHCTBA Tel M (DU3WUECKHE SIBJICHUSA,
UCTIONB3YS  (PU3MYECKUE BEIWYMHBI (Macca, OO0BEM, IUIOTHOCTH
BEIIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH,
CWJIa TsDKECTH, BEeC Teja, CWia TpPEeHUus, JaBjieHue (TBEPAOro Tena,
KUJIKOCTH, Ta3a), BBITAIKHUBAIONIAs CHJIA, MeXaHW4eckas paboTa,
MOIITHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KOA((UIMEHT MOJIe3HOTO
JCHCTBHSI MEXaHU3MOB, KHHETHYECKAsl M TIOTCHIIMAIbHASI DHEPTHUSA ), TIPH
OMHCaHWU MPABWIBHO TPAKTOBATh (U3NYECKUN CMBICI HCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYeHWS W CIWHUIBI (U3UYECKUX BEIUYHH,



HaXO0JIUTh (hOPMYJIbI, CBSI3bIBAIONINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C
IPYTUMHU BEJIUYMHAMH, CTPOUTH TpadUKU U3YYEHHBIX 3aBUCUMOCTEM
(U3MYECKUX BEJIMYNH;

XapaKTepU30BaTh CBOMCTBA Tels, (PU3WYECKHE SIBIECHUS U TMPOLECCHI,
UCIIOJIb3Yysl TMpaBUJia CJIOXEHUs Cuil (BIIOJIb OJHOW MPSIMOil), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumena, IpaBUJIO PaBHOBECHS pbluara
(Obmoka), «30JI0TO€ MpPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW PHEPruu, MpHU 3TOM AaBaTh CIOBECHYIO (GOPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3MYECKUE SIBJICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
YUCJIE M B KOHTEKCTE CHUTYyallM MPAaKTUKOOPHUEHTHPOBAHHOTO
XapakTepa: BbIABIATb IPUYMHHO-CIECACTBEHHBIE CBS3H, CTPOUTH
o0bsicHEeHHEe U3 1—2 JIOTHYECKHX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX
CBOMCTBa  (DU3MYECKUX  SIBICHUH, (PU3UYECKHX 3aKOHAa WU
3aKOHOMEPHOCTH;

pemarb pacy€THble 3aJayd B 1—2 NEUCTBUS, HUCHOJIb3Ys 3aKOHBI U
(dbopmyIbl, cBsI3bIBatONIME (DPU3UUECKUE BEIIMYMHBI: HA OCHOBE aHaJM3a
yCIOBUSL 3aJayd  3alUChIBaThb KPaTKOE YCJIOBUE, IOJCTaBIISTh
¢du3nyeckue BeNIUUYUHBI B (DOPMYJIbI U MPOBOAUTH PAcU€Thl, HAXOJUTh
CIIPaBOYHBIE JaHHbIC, HEOOXOAMMBIC ISl PEIICHUs 3a7ad, OLCHUBATH
PEATUCTUYHOCTD MOJIyYeHHOU (PU3NYECKON BEIUYHUHBIL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh MPU MOMOIIU
(¢u3MYEeCKUX METOJIOB, B ONHCAHUM MCCJIENIOBAHUS  BBIICIATH
IpOBEPSIEMOE IIPEANOJIOKEHHE (rumnotesy), pas3inyarth U
MHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yibTaT, HAXOAUTh OIIUOKHU B X0OJI€
OMBITA, IEJIATh BBIBOJIBI IO €T0 PE3YJIbTATAM;

OPOBOJUTH OIBITHl 10 HAOMIOACHUIO (PU3UYECKUX SIBJICHUU WU
¢u3MUecKkux  CBOMCTB  Ted:  (QOpMyNHMpOBaTh  MPOBEPSIEMBIC
NOpeanojoXKeHus, coOupaTtb  yCTAHOBKY M3  NPEAJIOKEHHOIO
000pyI0BaHUs, 3aMHUCHIBATH X0/ ONBITA U (DOPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATh TpPSAMbIE MU3MEPEHHSI PACCTOSIHUS, BPEMEHHU, MAacChl Tea,
00bEMa, CHUJIbI M TEMIIEpaTypbl C HCIOJIb30BAHMEM AaHAJIOTOBBIX U
u(poBBIX NPUOOPOB, 3aMKUCHIBATh IMOKa3aHUsS MPUOOPOB C Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOU (PU3UUECKON BETUUMHBI
OT APYTOM C UCIOJIb30BAHUEM MPSAMbBIX U3MEPEHUM (3aBUCUMOCTH MYTHU
PAaBHOMEPHO ABHUKYLIErOCs TeJla OT BPEMEHMW JBWKEHHUS TE€Ja, CHUJIbI
TPEHUSI CKOJILKEHHS OT Beca Tejla, KauecTBa 00pabOTKKU MOBEPXHOCTEMN
TE€Jl U HE3aBUCHMOCTH CHJIbI TPEHHS OT IUIOIIAJA CONPUKOCHOBEHUS
T€JI, CWJIbl YIPYTOCTU OT YJJIMHEHHUS MIPYKUHbBI, BEITAJIKABAIOIIECH CUIIbI
OoT 00BbéMa MOTpyKEHHON YacTH Teja U OT TUIOTHOCTH >KHJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTU TeJNla, OT TJIyOWHBI, Ha KOTOPYIO
NOTPYKEHO TEJ0, YCIOBUW IUIABAHUSA TEJ, YCIOBUN PABHOBECHS pbluara
1 OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUM Y4ye€OHOTO HCCIIEIOBAHMUS,
coOupaTh  YCTAaHOBKY U  BBINOJHATH  HU3MEPEHUs,  CIeays
NPEeNJIOKEHHOMY  IUJIaHy, (UKCHUPOBAaTh pe3yJbTaThl MOJIY4YEHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJIE MPEIIOKEHHBIX TaOIUIl U
rpaduKoB, AeNaTh BHIBOJBI [0 pe3yJbTaTaM UCCIEAOBAHMS;

IPOBOJUTH KOCBEHHbIE HM3MEPEHHs (PU3MUYECKUX BEIMYMUH (IJIOTHOCTH
BEILIECTBA KUJAKOCTH M TBEPIAOTO TEJd, CHJIAa TPEHHS CKOJIbKEHHS,
NABJICHHE BO3[lyXa, BBITAJIKMUBAKOIIAS CWIa, JCUCTBYIOIIAs Ha
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NOTPYKEHHOE B JKUIKOCTH TeNO, KOID(PHUIIMEHT MOIe3HOTO NEeHCTBUS
NPOCTBIX MEXaHW3MOB), CJEIys NPEIJIOKEHHOW WHCTPYKIMU: TIpU
BBIMIOJTHEHUH M3MEPEHUN COOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISITh 3HAYEHNE UICKOMOW BETTMYHHBI,

coOMroaTh TMpaBWwia TEXHUKH Oe3omacHocTH Tipu  pabore ¢
J1a00paTOPHBIM 000PY10BAaHUEM;

yKa3bIBaTh MPUHITUIIBI TEHCTBUS MPUOOPOB U TEXHUIECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JAUHAMOMETP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIYar, MOIBIKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTH;
XapaKTepU30BaTh NPUHIIMIBI JIEHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHHUYECKUX YCTPOHCTB C OIMOPOM HAa WX ONUCaHWs (B TOM YHUCIE:
MOJIIMITHAKY, YCTPOWCTBO BOJOMPOBOJA, THUIPABIMYECKUN TIpecc,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETP), HCIONIb3Ys
3HaHHWA O CBOWCTBaX (M3WUYECKUX SIBICHHMA W HEOOXOIUMBIC
(bu3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TNpUMEphl (HAXOAWTh HHOOPMAIMIO O MPUMEPaAX)
NPAaKTHYECKOTO HCIIOJIb30BaHMs (PU3MUECKUX 3HAHHWHA B TOBCETHEBHOM
KU3HU I oOecrieueHrs 0e30MacHOCTH MpU OOpaIlleHUH ¢ MPUOopamMu
Y TEXHHYECKUMHU YCTPOHUCTBAMH, COXPAHEHUS 37IOPOBBSI U COOJIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY KaIOIIEH Cpefie;
OCYIIECTBIISITh OTOOp HWCTOYHUKOB WHPopManuu B HWHTEepHETE B
COOTBETCTBMHM C 3aJlaHHBIM ITOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONINXCSA 3HAHUM M TYTEM CpaBHEHHUS Pa3JMYHBIX HMCTOYHHUKOB
BBIICTISITh MHQPOPMAINIO, KOTOpas SBJSIETCS MPOTHBOPEYMBON WM
MOKET OBITh HEJTOCTOBEPHOM;

UCTIONB30BaTh MPH  BBHIMOJHEHWHM Y4YEOHBIX 3aJaHU  HAy4YHO-
NOMYJIIPHYIO JIUTEpaTypy (U3UUECKOTO COJCp)KaHUs, CIPABOYHBIC
MaTepuaibl, pecypchl cetd VHTepHET, BIaneTh NpUEMaMHU
KOHCTICKTUPOBAHHUSI TEKCTa, MpeoOpazoBaHusi MHDOpMAIMKM U3 OTHOMU
3HaKOBOW CHCTEMEI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKUE MUCHhMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(OpMAIMK PU3NIECKOTO COACPIKAHUS, B
TOM 4YHCIE MyOJIMYHO JenaTh KpaTKhue COOOIIEHUs O pe3yibTarax
NPOEKTOB WM y4YEOHBIX HCCICNOBAaHUN, TIPH 3TOM T'PAMOTHO
UCTIONb30BaTh W3YYCHHBIH TMOHATHHHBIA ammapaT Kypca (QU3UKH,
COTIPOBOXAATh BBICTYIUUICHHE MTPE3CHTAIINCIH;

NpU BBHITIOJTHEHUH y4EOHBIX MPOEKTOB M HCCICNOBAHUIN pacpenessaTh
00SI3aHHOCTH B TPYINE B COOTBETCTBHM C MOCTABJICHHBIMH 33J[a4aMH,
CIICIUTh 32 BBHIMOJTHCHHEM IUIaHAa [EHCTBUH, aJleKBaTHO OIICHWBAThH
COOCTBEHHBI BKJIaJ, B JIEATEIBHOCTh TPYIIIbI, BBICTPAUBAThH
KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAIOIIHX.
KOHI[y oOyueHuss B 8 KJjacce IpeIMeTHbIC pe3ybTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

UCIIOJIb30BaTh TMOHSTHS: Macca M pa3Mepbl MOJEKYJ, TEeIJI0BOe
JBUKEHWE aTOMOB M MOJIEKYJ, arperatHbleé COCTOSIHUSI BEIECTBa,
KpUCTANIMYECKHEe U aMOp(HBIE Tela, HACBIIIEHHBIN U HEHACHIIICHHBIN
nap, BIJIQXHOCTb BO3JyXa, TeMIlepaTypa, BHYTPEHHSSI SHEprus,
TEIJIOBOM  JIBUrateib, OSJEMEHTAapHBIM  AJCKTPUUYECKUH  3apsf,
ANEKTPUYECKOE TI0JIe, MPOBOJHUKU U JIUAJIEKTPUKU, TMOCTOSHHBIN
AIEKTPUUECKUI TOK, MATHUTHOE TI0JIE;



pasnuyaTh sIBJIeHUA (TEIJIOBOE pACIIUPEHUE U CKaThe, Terionepeiaya,
TEIJIOBOE  paBHOBECHE, CMayMBaHUE, KalWUISIPHBIE  SIBJICHUS,
UcrapeHue, KOHJIEHC A, IIaBJICHHE, KpUCTaIIA3aIUs
(oTBepaeBaHME), KHUIIEHHWE, Terulonepeaadya  (TEMIONPOBOIHOCTD,
KOHBEKIUS, U3TyYEHHUE), SJIEKTPU3ALIMS TEJl, B3aUMOCICTBUE 3aps0B,
NENUCTBUS AIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICCTBHE MAarHUTOB, IEUCTBUE MAarHUTHOTO MOJIsI HA IPOBOHUK
C TOKOM, OJEKTPOMAarHUTHAasT HHAYKUMSA) 1O ONHMCAHUIO HX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX
JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3UYECKUX SIBICHUN B
OKpYXaIoIlleM MHUpE, B TOM 4ucje (U3UYECKUE SIBICHHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSDKEHHE M KalWJULSIPHbIE SIBIICHUS B TPUPOJE,
KpUCTa/Ibl B mpupone, uznydeHue CoiiHIA, 3amMep3aHuEe BOJOEMOB,
MOpckue Opusbl, 0Opa3oBaHHE pOChI, TyMaHa, UHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B aTtMocdepe, DSIEKTPUYECTBO IKUBBIX
OpraHU3MOB, MAarHUTHOE ToJie 3eMiu, JApeld MoJcoB, poJib
MarHUTHOTO TOJISL JIJIsl KU3HHU Ha 3emuie, MOJSPHOE CHUSHUE, TIPU 3TOM
NEPEeBOJIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (IMTPU3HAKK) PU3NYECKUX SIBJICHUN;
ONMKCHIBATh HW3YYEHHBIE CBOWCTBA Tel W (PU3MYECKUE SBIICHHUS,
UCTIONIb3YsT  (U3MYECKUE BENWYMHBI (TeMIlepaTypa, BHYTPEHHSA
SHEPrus, KOJIMYECTBO TEIUIOTHI, yHAeNbHAas TEIJIOEMKOCTh BEIIECTBa,
ylielbHasg TEIUIoTa TUIaBJICHMsI, ylelbHAs TEIUIoTa MmapooOpa3oBaHMS,
ylaelbHasg TEeIIoTa CropaHusi TOIUIMBA, KOA(P(GUIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOM MAIIIMHBI, OTHOCUTENbHAS BJIAXKHOCTb BO3/yXa,
ANEKTPUUECKUI 3apsAll, CuUja TOKa, »JJIEKTPUUYECKOE HaIpsHKeHHE,
CONPOTHUBJICHUE MPOBOJHUKA, YAECIbHOE CONPOTUBIICHUE BEIECTBA,
paboTa U MOIIHOCTb JIEKTPUUECKOTO TOKA), TPU OMUCAHUU MPABUIILHO
TPaKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3yEMbIX BETMYMH, 0003HAUEHUS
U €IMHULBI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYHMHY C APYTMMHU BEJIMYMHAMH, CTPOUTH
rpa@uKy U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYUH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKHE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KHHETUYECKON TEOpUU
CTPOEHHS  BEIECTBA, NPHUHIMI  CyNepHno3uiuu  noyied  (Ha
KaueCTBEHHOM YpOBHE), 3aKOH COXpaHeHHus 3apsijaa, 3akoH Oma ans
ydacTka 1enu, 3akoH [xoyns—JIeHia, 3aKkoH COXpaHeHUs! SHEPTUH, IPU
ATOM JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIlUCHIBATH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3MYECKUE TMPOLIECCHl U CBOWMCTBA TeJll, B TOM YHUCJIE U B
KOHTEKCT€  CUTyallud  NPaKTUKOOPHUEHTHMPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OObICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3UUECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEI;

pemiaTh pacy€THble 3aJayd B 2—3 ACHCTBUS, HMCHOJb3YSd 3aKOHBI U
(dbopmyIbl, cBsi3bIBatONIME (DPU3UUECKUE BEIIMYMHBI: HA OCHOBE aHalM3a
yCIIOBUS 3aJla4Ml 3aMKChIBATh KPATKOE YCJIOBHE, BBISBISTH HEIOCTATOK
JAHHBIX [UJIs PElIeHMs] 3aJlayd, BbIOMpATh 3aKOHbI U (HOPMYJIBI,
HeoOXoauMble JUisl €€ pelieHusi, MPOBOJUTh Pacuy€Tbl U CPaBHUBATH



NOJIYYCHHOE 3HauYeHHe (PU3MUYECKOM BEJIMYMHBI C H3BECTHBIMU
JaHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PELIUTh MPU MNOMOIIU
(bU3MYECKUX METOJIOB, UCIIONb3Ysl OMUCAHUE MCCIEAOBAHMS, BBIACIATH
IPOBEPSAEMOE MPETONIOKEHUE, OIEHUBATH NPABUIBHOCTH MOPAJIKA
IIPOBEICHUSI UCCIIEIOBaHUS, 1€JIaTh BHIBObL;

OPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (PU3UYECKUX SIBICHUN WU
(Gu3MYeCKUX CBOWCTB TeN (KaNWUISIpHbIE SBJIEHUS, 3aBHUCHUMOCTD
JaBJICHUSI BO3/yXa OT €ro o0bEéma, TeMnepaTypbl, CKOPOCTH Ipoliecca
OCTBHIBAaHMSI M HArpeBaHUs MpPU HU3IYYEHUHM OT IIBETa HU3ITydarolleu
(mornomaroniei) MOBEPXHOCTH, CKOPOCTb HCMAPEHUS BOJbI  OT
TEMIIepaTypbl KUAKOCTH U IUIOLIAAN €€ MOBEPXHOCTH, DJIEKTpU3AIUs
TeT W B3aUMOJCHCTBUE DBJIEKTPUUYECKUX 3aps/iOB, B3aUMOCIHCTBUE
MNOCTOSIHHBIX MarHUTOB, BU3yaJIM3alisi MATHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB, JCMCTBUSI MArHUTHOTO TMOJS Ha MPOBOAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA DJIEKTPOABUTATENSI TOCTOSTHHOTO
TOKa): (opMyIupoOBaTh MPOBEPSEMbIE MPEANOJNOKEHUSI, COOMpPaTh
YCTAaHOBKY U3 MPEAJI0KEHHOT0 000pYAOBaHUS, OMUCHIBATh XOJI OIbITa
1 GOpMYIMPOBATH BHIBOIbI;

BBIMIOJIHATDh ~ MpsIMbIE  U3MEPEHHUs] TEeMIepaTypbl, OTHOCUTEIbHOU
BJIQXKXHOCTU BO3/lyXa, CWJIbl TOKa, HAIpPSKEHUS C HCIOJIb30BaHUEM
aHaAJIOrOBBIX MPUOOPOB U AATUYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH
pe3yJabTaThl  M3MEPEeHMM ¢  y4€TOM  3aJlaHHOM  a0COJIFOTHOM
HNOTPEIIHOCTH;

IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OAHOU (PM3HUECKON BETUUMHBI
OT JIpyrol C HCMOJIb30BAHUEM MPAMBIX H3MEpPEHUM (3aBUCUMOCTD
COMPOTHUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, TUIOUIAJAN IMONEPEYHOTO
CEUYEHMS] U YJIENBHOTO COINPOTHUBJICHHS BEIECTBA MPOBOJIHUKA, CHUJIbI
TOKa, WIYIIEr0 4Yepe3 MPOBOJHMK, OT HAMPSDKEHUS Ha TMPOBOIHHKE,
UCCJIEIOBAHUE TMIOCJEI0BATEILHOTO W MapayieIbHOTO COEIMHEHUN
IPOBOJHUKOB): TUIAHUPOBATh HUCCJENOBAHHUE, COOUPATH YCTAHOBKY U
BBITIOJIHATD U3MEPEHUS, CIIeIysl PEIJIOKEHHOMY IIaHy, (PMKCHUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaONHI U TpaduKOB,
JIeaTh BBIBO/JIBI 110 PE3YJIbTATaM MCCIICIOBAHUS;

POBOJUTH KOCBEHHbIE H3MEpeHUs: (PU3MYECKUX BeNW4YuH (ylerabHas
TEMJIOEMKOCTh BELIECTBA, COMPOTUBJICHUE MPOBOJAHUKA, paboTa u
MOIIIHOCTb 3JIEKTPUUYECKOr0 TOKA): TUIAHUPOBATh MU3MEPEHHUsI, COOMPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON MHCTPYKIIHH,
Y BBIUYUCIISATh 3HAUEHUE BEJINYUHBI;

coOnoaTh MpaBUjia TEXHUKM OE€30MacHOCTH Mpu  padore ¢
J1a00paTOPHBIM 000PYTI0BAaHUEM;

XapaKTEepU30BaTh MPUHIUIBI JCHCTBUS M3YyYEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONMOPOW HAa WX OMHUCAHUS (B TOM 4YHUCJE:
CUCTEMA OTOIICHHUS JIOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIepMETD,
BOJIbTMETP, CUETUHK AIEKTPUUECKON DHEPTUH, IJIEKTPOOCBETUTEIbHBIC
puOOPHI, HarpeBaTeJIbHbIC AIEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKUE TPEIOXPAHUTEH, SJIEKTPOMATHUT, AJIEKTPOJBUTATEND
NOCTOSIHHOTO TOKa), MCHOJb3ys 3HAHUS O CBOMCTBAX (DU3HUECKUX
SABJICHUM U HEOOXOAUMbIe (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W HU3MEPHUTEIIbHbBIC
npuOoOpsl MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM (KUAKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI AJICKTPHUCCKUX
nerneld ¢ TOCICAOBATENbHBIM M TMapajlIeIbHBIM  COCIUHEHHUEM
AJIEMEHTOB,  pasiuyas  yCJIOBHbIE  O0OO3HA4YEHUS  DJICMCHTOB
AIIEKTPUYECKUX IICTICH;

NPUBOJUTH TNPUMEPHl  (HaXoAuTh HWHOOPMAIMI0O O MpUMEpax)
IIPAKTUYCCKOTO HMCIOJIb30BaHUSA (PU3NUECKUX 3HAHWUN B IOBCEIHEBHOU
KU3HU I oOecrieueHrs 0€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOopamMu
U TEXHUYCCKUMH yCTPONCTBAMHU, COXPAHECHHSI 3I0POBbS U COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEIACHUS B OKPYIKAIOIIIECH CpeJie;
OCYIIECTBJIATh TMOUCK WHPOpMamuu (U3NYECKOTO COACPKAHUS B
HNHTepHeTe, Ha OCHOBE HMMEIONIMXCS 3HAHMA W TYyTEM CpaBHCHUS
JOTIOJTHUTENIBHBIX HMCTOYHUKOB BBIICIATh HH(POPMAIHMIO, KOTOpas
SIBJISICTCS] IIPOTUBOPEUNBOIM MJIM MOYKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh TIPH  BBIMTOJIHCHWM  YYCOHBIX 3aJaHUN  HAydHO--
NOMYJISIPHYIO  JIUTEPATypy (HU3UYECKOTO COJICp)KaHMs, CIPABOYHBIC
MaTepuayibl, pecypchl cetu  MHTepHET, BIaAcTh NpUEMaMHU
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOPMAIMKM W3 OIHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC NMUCHMECHHBIC M KPATKHE YCTHBIC COOOIICHUS,
0000mass MHPOPMAIMI0O M3 HECKOJIBKMX HCTOYHUKOB (DU3NUYECKOTO
colepKaHUs, B TOM 4YHCIC NyOJUYHO TPEACTABIATH PE3yIbTaThl
NPOCKTHOM WJIM  HCCIIEIOBATEIbCKOW JCATEIBHOCTH, IIPH 3TOM
IPaMOTHO UCIIOJIB30BaTh M3YYEHHBIH MOHATUHHBIN ammapar Kypca
(M3HUKH, COTIPOBOXKIATh BEICTYIUICHHE MTPE3CHTAIUCH;

IIPY BBITOJHCHUH Y4YEOHBIX NMPOCKTOB M HCCIEIOBAaHUN (DU3HUECCKUX
IIPOIIECCOB PacHpeesaTh 00S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
[IOCTaBJIEHHBIMU 3aJa4aMH, CIEAUTH 3a BBIIOJHEHUEM IIIaHa NEHCTBHI
U KOPPEKTHPOBATh €ro, aJeKBAaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
NESATEILHOCTD TPYIIIBI, BBICTPanBaTh KOMMYHHUKAaTHBHOE
B3aMMOJICHCTBHE, MMPOSIBJIASA TOTOBHOCTh pa3peliaTh KOH(IIUKTHI.

KOHITy 0OydueHHs B 9 KJiacce INMpeaMETHBIC PE3yJIbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCSl YMEHMIA:

UCIIOJIb30BaTh TMOHATHSA: CHUCTEMa OTcuéra, MaTepualibHas TOuKa,
TpaeKkTopusl, OTHOCUTEIBHOCTD MEXaHUYECKOTO JIBUKEHUS,
nedopmarus (ynpyras, miacTuyeckas), TpeHue, HeHTPOCTPEMUTEIEHOE
YCKOPEHHE, HEBECOMOCTh M TMEPErpy3Ku, LEHTP TSHKECTH, aOCONIOTHO
TBEPJIOE TENO, UEHTP THKECTH TBEPAOIO TeEla, pPaBHOBECHE,
MEeXaHUYeCKue KojeOaHMusl U BOJIHBI, 3BYK, HH(PaA3BYK U YJIbTPa3BYK,
AJIEKTPOMATHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JIAJbHO30PKOCTb,  CHEKTPhl  HCIYCKaHUS U
norjoiieHus, anbda, O0era- U ramMma-u3IydeHHUs, U30TONbI, sIepHas
SHEPreTHKa;

pasnuyaTh siBJIeHUs (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUXKEHUE, CBOOOTHOE
najeHue  Tell, pPaBHOMEpPHOE  JBUKEHHUE 1O  OKPYXKHOCTH,
B3aMMOJICUCTBHE  TEJl, PEAKTUBHOE JBIKEHUE, KOJIeOaTeIbHOE
JIBWKEHUE (3aTyXaloUulMe W BBIHY)XJICHHbIE KoJieOaHus), pe30HaHC,
BOJIHOBOE  JIBIDKEHHME,  OTpa)X€HUE  3ByKa,  MPSMOJIMHEIHOe
pacnpocTpaHEHUEe, OTpPaXXEHUE W TMPEIOMJICHUE CBETa, IMOJIHOE
BHYTPEHHEE OTpPaKEHUE CBETA, Pa3joKeHHEe OeNoro CBETa B CHEKTP U



CIIO)KCHHE CIEKTPAIbHBIX IIBETOB, IUCIEPCHUS CBETAa, €CTECTBEHHAs
pPaMOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTPa W3ITYUCHHS)
MO0 ONHCAaHUI0 HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JTaHHOE (PU3UIECKOE SBICHHE;

pacrmo3HaBaTh MPOSBICHUE W3YyUYEHHBIX (PU3NYCCKUX SBICHUN B
OKpy)XaroleM Mupe (B TOM 4ucie (U3NYECKUE SBICHHS B MPHPOJIE:
NPUIUBBL W OTJIMBBI, JBWKeHHE TutaHeT CONHEYHON CHUCTEMBI,
pPCaKTUBHOE JABW)KCHHE JKHUBBIX OPTaHW3MOB, BOCIPHUSATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSCEHUE, CEHCMHUYECKHE BOJHBI, I[yHAMH, 3XO,
[[BETa TEJ, ONTHYECKUE SBICHUS B MPUPOE, OMOJOTUIECKOE JACHCTBHE
BUIMMOTO, YJIbTPApUOIIETOBOTO M PEHTIEHOBCKOTO  H3JIy4YCHHIA,
€CTECTBCHHBIH  paguOaKTHBHBIA  (OH,  KOCMHUYECKHE  JIYYH,
palMOaKTUBHOE W3IyYe€HHUE MPHUPOJHBIX MHHEPAIOB, JEHCTBHUE
pPaJlMOAaKTUBHBIX M3IIYyYCHHH HAa OpPraHW3M 4YeJOBEeKa), NpU OTOM
NEpeBOANTh  MPAKTUYECKYI0 3aJady B  y4eOHYIO,  BBIICIATH
CYILIECTBEHHBIE CBOMCTBA (IPU3HAKHN) (PU3UIECKHX SBICHU,
ONKCHIBATh HW3YYCHHBIE CBOHCTBA Tel M (DU3WUECKHE SIBJICHUSA,
UCTIONB3YsS (PU3UYECKUe BETUYHMHBI (CPEIHSS W MTHOBEHHAs CKOPOCTH
TeNa MpU HEPAaBHOMEPHOM JIBIDKEHUH, YCKOPEHHE, TIEPEMEIIEHHUE, ITyTh,
yIJI0Basi CKOPOCTh, CHJIa TPEHHS, CHJIA YNPYroCTH, CUJIa TKECTH,
yCKOpeHUe CBOOOMHOTO MajeHHs, BEC TeJa, UMITYJIbC Teja, MMITYJIbC
CWJIbI, ME€XaHW4Yeckas paboTa M MOIIHOCTb, MOTCHIIMATbHAS JYHEPTHUS
Tena, TOJHATOTO HaJ MOBEPXHOCTHIO 36MIIM, MOTEHIIMAIbHAS YHEPTHSI
CKaTOM MpPYKWHBI, KHHETUYECKAash JHEPIHsl, IMOJIHAS MEXaHW4YecKas
SHEprusi, MEpPHOJ W YacToTa KoJeOaHWH, IJIMHA BOJIHBI, TPOMKOCTbH
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, TMOKa3aTellb MPEIOMIICHUS
Cpelbl), TIPU OIMUCAHUHM TPABWIBLHO TPAKTOBATh (DM3MUECKUN CMBICI
UCTIONB3yEMbIX BEIMYMH, OOO3HAYCHHS W CIWHUIBI (PU3UIECKIX
BEJIMYWH, HAXOAUTh (DOPMYIBI, CBSI3BIBAIOIINE JaHHYIO (U3HUECKYIO
BEIMUMHY C JPYTMMH BEIHMYMHAMH, CTPOUTH TpadUKH HU3YYEHHBIX
3aBHUCHMOCTEH (PM3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUYECKHUE SIBICHUS W IPOIIECCHI,
UCTIONB3YS 3aKOH COXPaHEHHS YHEPTHH, 3aKOH BCEMUPHOTO TATOTCHUS,
NPUHIUIT CYNEPIIO3UIIMU CUJI, TIPUHIIMI OTHOCHUTENBHOCTH [ amwiies,
3akoHbI HbI0TOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPAKEHUS U
NpEeOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsIOBOTO U MacCOBOTO
qucel TpHU SASPHBIX PEaKIUAX, IMPU OTOM JaBaTh CIOBECHYIO
GOopMyIMpPOBKY 3aKOHa M  3allUChIBATh €r0  MaTeMaTHYeCKOe
BBIpXCHHE;

OOBSCHATh (PU3UYECKUE TMPOIIECCHl U CBOWCTBA TN, B TOM YHCIIE W B
KOHTEKCTE  CUTyalluld  TPaKTHKOOPHEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITh IPHYMHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHUE U3 2—
3 JOTMYECKMX IIaroB C OMOpod Ha 2-3 U3YYCHHBIX CBOWCTBA
bu3nYECKUX SIBICHUN, PU3NIECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;
pemiate pacu€THbIE 3a7aud (OmMUparommecs Ha CcUCTeMy Hu3 2-3
ypaBHEHHUH), WCMONB3ys 3aKOHBI H  (OPMYIBbI,  CBS3BIBAIOIIHEC
¢u3nueckre BENMYWHBI: Ha OCHOBE aHalIW3a YCJOBHS —3a1aqd
3alAChIBATh KPATKOE YCIOBWE, BBISIBIATH HEJOCTAIONIUE  WIH
U30BITOYHBIC JaHHBIE, BHIOMpATh 3aKOHBI M (POPMyIIbl, HEOOXOIUMBIE
IUIA pelIeHHs, MPOBOAMTH PAacYEThl W OIICHWBATh PEaTMCTUYHOCTD
MOJTy4YE€HHOTO 3HaUYCHUS (PU3MUECKON BEITUYUHBL



pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh TPHU TOMOIIH
(U3MYECKUX METOJOB, HCIIONB3Yys OMMCAHUE MCCIICOBAHHUS, BBIICIATh
NpoBEpsieMOe TMPEATOIOKEHHE, OIEHUBATh MPABUIBHOCTh MOPSAIKA
NPOBEJCHUS HCCIEAOBaHUsS, JelaTh BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOJIOICHUH U OTIBITOB;

IPOBOJUTH OMBITHI 1O HAONIONEHUIO (PU3NYSCKUX SBICHHUNA WU
(bu3HUYECKUX CBOMCTB Tel (M3ydeHHe BTOPOro 3akoHa HproTOHa, 3aKoHa
COXPaHEHHUsI SHEPTUH, 3aBUCHUMOCTh IMEpHoja KojeOaHu MpyKUHHOTO
MasiTHUKa OT MacChl Tpy3a M )KECTKOCTH NPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABl MallbIX KOJICOaHWH, MPSIMOIUHEHHOE paclpoCTpaHCHHE
CBETa, paslokeHue OeIoro cBeTa B CIEKTp, HM3YYEHHE CBOWCTB
N300pakKeHHs B TIIOCKOM 3€pKalie U CBOMCTB M300paKEHUS MpeIMeTa B
coOuparolel TuH3e, HAOII0IeHNE CIUIONTHBIX U JTHHEHYaThIX CIICKTPOB
U3TYy4YeHHS): CaMOCTOATEIHHO cOOMpaTh YCTaHOBKY W3 HM30BITOYHOTO
Habopa 000OpYJIOBaHMS, OMHUCHIBATH XOJ ONBITA M €r0 PE3yJbTaThl,
(GbopMyIMpOBaTh BHIBOJIBI;

NPOBOJUTh TPU HEOOXOJAWMOCTH CEpUI0 TPSIMBIX H3MEPEHHH,
OmpeneNisisi CpefHee 3HAadeHWe u3MepsieMoil BenuyuHbl ((POoKycHOE
paccTtosiHMe coOuparolield JIMH3bI), O00OCHOBBIBATH BHIOOpP crHoco0a
u3MepeHus (M3MepUTEILHOTO MpUdopa);

NPOBOJUTH HCCIIEJIOBAHUE 3aBHUCUMOCTEH (DM3MUECKUX BEJIMYUH C
MCTIOJIb30BaHUEM TIPSMBIX U3MEPEHHH (3aBUCHMOCTH IMyTH OT BPEMEHH
NpU PaBHOYCKOPEHHOM JBW)KCHHH 0€3 HayaJIbHOW CKOPOCTH, TMEepHoa
KOJIeOaHUI MaTEMaTHYECKOTO MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH
yria OTPaXEHHs CBETa OT yIiia MaJeHUs U yIiia MPeIOMJICHHUS OT yriia
NajeHus). TUIAHUPOBATh HCCIEIOBAHUE, CAaMOCTOSITENILHO COOUpAaTh
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl TOJYyYEHHOW 3aBUCUMOCTH
(Gu3MYECKUX BEJIMYUH B BUJE TAOIUIl U TpadUKOB, IeTIaTh BHIBOABI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

NPOBOJUTh KOCBEHHBIE W3MEpEHHs (U3MUECKUX BEJIMYWH (CpemHsis
CKOpPOCTh M YCKOpPEHHE Tela MpH PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHUE CBOOOIHOTO MaJIeHus, )KECTKOCTh MPYKUHBI, KOAPPUITUEHT
TPEHHsI CKOJIbKEHHS, MeXaHW4eckass paboTa W MOIIHOCTh, 4acToTa |
nepuoa KoJiebaHWii MaTeMaTH4YeCKOrO0 U MPYKWHHOTO MAasTHHUKOB,
ONTHYECKass Cuja COOMpAOIIeH JMH3BI, pPAJAUOAKTUBHBIN (OH):
TUTAHUPOBATh U3MEPEHMsI, COOMPATh IKCIIEPUMEHTATIBHYIO YCTAHOBKY U
BBIMIOJHATh ~ WM3MEPEHUS, CJeays MPeVIOKCHHOH  HMHCTPYKIIHH,
BBIUMCIISITH 3HAYCHHWE BEIWYMHBI W aHAIM3UPOBATH TOJTy4YEHHBIC
pEe3yNbTaThI C YU4ETOM 3a/IaHHOM MOTPEITHOCTH U3MEPEHUN;

coONromaTh TMpaBWwia TEXHUKH Oe30macHoCcTH Tipu  pabore ¢
J1a00paTOPHBIM 000PYTI0BAaHUEM;

pa3ianyaTh OCHOBHBIC TPWU3HAKH HM3yYEHHBIX (U3MUECKUX MOJIEIICH:
MaTepuajbHas TOYKa, aOCOJIOTHO TBEPIOE TEJIO, TOUYCHUHBIH MCTOUYHHUK
CBETa, Jy4, TOHKAas JIMH3a, IJIaHETapHas MOJElbh aToMa, HYKJIOHHas
MO/JIeTh ATOMHOTO SJIPa;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHHUYECKUX YCTPOHCTB C OIMOPOM HAa WX ONUCaHWs (B TOM YHUCIE:
CIUIOMETP, JATYUKH TOJIOKEHUS, PACCTOSIHHSI U YCKOPEHUS, paKeTa,
9XOJOT, OYKH, MEPHUCKOM, (oToanmapar, ONTHUYECKHE CBETOBOJHI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), WCIONB3ys 3HAHHS O



CBOWCTBaX (DM3MUYECKUX SBICHHA W HEOOXOaUMBbIe (DHU3MUECKHE
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBI M  CXEMaTHUYHbIE PUCYHKH  HW3YYEHHBIX
TEXHHUYECKUX YCTPOMCTB, MU3MEPUTEIbHBIX npuOOpoB u
TEXHOJIOTHYECKHX TIPOIIECCOB MPH PEIICHUH Y4eOHO-TPAKTHIECKUX
3a/1a4, ONTUYECKUE CXEMBI JIJISl MMOCTPOCHUS M300paKEHHU B IJIOCKOM
3epKalie ¥ COOUparoIieil TuH3e;

NPUBOJUTH TNpUMEpHl (HAXOAWTh HWHOOPMAIMIO O MpPUMEPaAX)
NPAaKTHYECKOTO HCIIOIb30BaHMsl (PU3MUECKUX 3HAHHWHA B TOBCETHEBHOM
KU3HU I oOecrieueHrs 0€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOOpamMu
Y TEXHHYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 37JOPOBBSI U COOJIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJCHHSI B OKPY KaIOIIEH Cpefie;
OCYIIECTBIISATh TMOUCK HHPOpMAIMK (U3MUECKOTO COACPNKAHHUSI B
WNuTepHeTe, caMOCTOSATENBHO (OpMyJIHpys TMOWCKOBBIA  3ampoc,
HaXOAWTh  TYTH  OMNpENEJCHHWs  JOCTOBEPHOCTH  TOTYyYEHHOM
MHPOpPMAIIMM HA OCHOBE HMEIONIMXCS 3HAHUW W JIOTIOJHUTEIbHBIX
MUCTOYHHUKOB,;

UCTIONB30BaTh MPH  BBHIMOJHCHWHM Y4YEOHBIX  3aJaHU  HAy4YHO-
NOMYJIIPHYIO JIUTEpaTypy (U3MUECKOTO COJCp)KaHUs, CIPABOYHBIC
MaTepuaibl, pecypchl ceth VIHTepHET, BIaneTh NpUEMaMHU
KOHCTICKTUPOBaHHUSI TEKCTa, MpeoOpazoBaHusi MHDOpMAIMKU U3 OTHOU
3HaKOBOW CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIC M YCTHBIE COOOIIEHHUS HA OCHOBE
MHPOPMAIIUU U3 HECKOJIBKUX HMCTOYHUKOB (PU3NYECKOTO CONCPIKAHUSA,
myOJIMYHO NPeCTaBIATH pe3yIbTaThI MIPOEKTHOM WIH
MCCIIEIOBATEILCKOM NIeATEIHbHOCTH, MPU 3TOM I'PAMOTHO HCITOJIb30BaTh
W3yYCHHBI TIOHATUWHBIA ammapaT W3y4aeMoro paszena (Qu3uKkd u
COIMPOBOXAATh BBICTYIUICHUE MPE3EHTAIME ¢ y4ETOM O0COOeHHOCTEH
ayJTUTOpUHU CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyecTBo 4acoB
Ne HaunMmeHoBaHMe pa3neiioB DJIeKTpOHHbIe (LM (pPOBbIE)
KontpoabHbie IpakTHyeckune
/I | ¥ TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoTsI padoTsI

Pa3nes 1. ®u3nka u eé posib B NO3HAHUHM OKPY/KAIOIIEro MUpa

1.1 dusuka - Hayka 0 IPUPOJIC 2 Bubmiorexa ITOK
' YK pHpo https://m.edsoo.ru/7f416194
bubnunorexa [IOK
1.2 (0]
HBHHCCKHC BETHHHHbL 2 1 https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAy4HBIN 5 ! bubnmoreka [JOK
' METO]I TO3HAHUSA https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pasznea 2. [lepBoHayaibHbIE CBEJeHUS 0 CTPOCHUU BellleCTBA

but6mmoreka [IOK

2.1 C
ThoeHue BetecTa 1 https://m.edsoo.ru/7f416194

JIBrmkeHue u

2.2 B3aNMOJEHCTBHUE YaCTH 2 1 bubmmorexa [OK
' a H https://m.edsoo.ru/7f416194
BEIIECTBA
)3 ArperatHble COCTOSIHUS 5 bubnmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE Tel




bubnunorexa [IOK

3.1 M
CXAHUHCCKOC ABIDKEHHC 3 https://m.edsoo.ru/7f416194
39 Wuepmusi, macca, 4 bubnunorexa [IOK
' IJIOTHOCTH https://m.edsoo.ru/7f416194
bubnunorexa [IOK
33 Cuna. B
. BHIB cnt 14 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21

Pa3nen 4. /laBieHue TBEPABIX TeJL, )KUAKOCTEH U ra30B

Hasnenue. [lepenaua

41 JTaBJICHUSI TBEPABIMU 3 but6mmoreka [IOK
' TeJIaMH, )KUJIKOCTIMU U https://m.edsoo.ru/7f416194
razamu
but6mmoreka [IOK
4.2
Jlapienne KuAKoCTH > https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.3 A
TMOC(EpHOE IaBICHHUE 6 https://m.edsoo.ru/7f416194
JlelicTBHE XKMIKOCTH U rasa
4.4 Ha MOTPYKEHHOE B HUX 7 bubnnorexa LIOK
’ py https://m.edsoo.ru/7f416194
TEJI0
Hroro no pazneny 21

Paszgea S. Pa6ora u MOIIHOCTH. JHEePrust

5.1 Pa6oTa 1 MOIIHOCTb 3 bubanorexa IIOK
’ H https://m.edsoo.ru/7f416194
52 [IpocTbie MexaHU3MBI 5 bubmorexa [IOK

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




bubnunorexa [IOK

>3 Mexanuteckas sHepria 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME




8 KUIIACC

HauMeHOBaHUE KoamuecTBo 9acoB

Ne JIeKTPOHHBIe (HU(POBHIE)
Pa3ieJioB U TEM KonTpoabHsbie IIpakTHyeckue

n/n Bcero o0pa3oBaTe/bHbIE PeCypChl

nporpamMmbl padoThI padoThI

Pa3gen 1. TensioBbIe IBJICHUSA

L1 CrtpoeHnue u CBOMCTBA ; bubnnorexka HOK
' BEILIECTBA https://m.edsoo.ru/7f4181ce
1.2 TeroBbie POLECCHI 21 1 5 bubmorexa LIOK

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

Uroro no pazgeny 28

Pa3nes 2. DinekTpuyecKkHe M MATHUTHBIE SIBJICHHSA

DNEeKTpUUECKUE 3apsbl.
2.1 3apsoKeHHBIE TE€Ia U UX 7 1 bubmorexa LIOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMO/JICCTBUE
’9 [ToctrossHHBIN 20 ! . bubmunorexa [JOK
' IEKTPUYECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M
3 ATHHTHPIC ABIICHHA 6 I 1.5 https://m.edsoo.ru/7f4181ce
)4 DNeKTpOMarHuTHas 4 bubnnorexka HOK
' WHIYKLUS https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37

PesepBHOE Bpems 3




OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

14.5




9 KJIIACC

HanMmeHoBaHHe KoanuecTBO yacos
Ne JIeKTPOHHBIe (HU(POBHIE)
Pa3aecioB U TEM KonTpoabHsbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
nporpamMmbl padoThI padoThI
Pa3nen 1. Mexanun4yeckue siBJeHHs
MexaHndeckoe
1.1 BIDKCHHUE U CITOCOOBI 10 1 bubmorera [TOK
' g https://m.edsoo.ru/7f41a4a6
€ro OIHCaHUs
bu6mmoreka [IOK
1.2 BzaumoneiictBue Te
AMOACHCTBAC TET 20 I 3 https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [IOK
1.3 3aKOHEI COXpaHe
Hbl COXpAHCHIA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4veckue KoJ1e0aHUS M BOJTHBI
51 MexaHH4decKue - 3 Bbu6nmuoreka [IOK
' KosebaHus https://m.edsoo.ru/7f41a4a6
59 MexaHn4ecKre BOJIHEI. g ! 3 Bbu6nmuoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea 3. DiieKTpOMArHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
DneKTpOMarHuTHOE Bu6 OK
31 Hone I 6 ) nonmoreka L

OJICKTPOMAariuTHLIC

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




BOJIHBI

Uroro no pazgeny 6
Pasznea 4. CBeToBbIE ABJICHUS
41 3aKOHBI 6 bubmuorexa [JOK
' pacipoCTpaHEeHUs CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI B OoNITHYECKHE 6 bubmnorexa [JOK
' npudOopHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 Bbu6nmuoreka [IOK
) CBETA B CIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 5. KBaHTOBBIE SIBJIeHUSA
Ucnyckanue n
5.1 norn}; €HHUE CBETa 4 bubmorera [TOK
’ Hl https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Ctpoenune aToMHOTO 6 bubnmoreka [JOK
) aapa https://m.edsoo.ru/7f41a4a6
Bbubnmunoreka [IOK
53 s
FICPHPIC peaKtiu 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17

Pa3nes 6. [loBTOpUTEIbHO-00001IAK0 NI MOAYJIb

6.1

[ToBTOpEHME N
000011IEHE
cojiepaHus Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6




¢u3uku 3a 7-9 xnacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

27







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne Kosn4yecTBo 4acoB
DJIeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KonTtpoJbHbie IIpakTHyeckune
Bcero U3y4eHus o0pa3oBaTejbHbIe
/ padoThI padoThI
pecypchbl
n
®dusuka — Hayka o
1 npupoje. SBienus 1 https://resh.edu.ru/
IPUPOIBI
2 Du3nYecKue SBICHUS 1 https://resh.edu.ru/
OuznyecKkue BEIUYUHBI U
3 1 https://resh.edu.ru/
UX U3MepeHue
Ypoxk-uccienoBanue
"NU3MepeHne TeMieparypbl
4 MIPH TTOMOIIHA KUJKOCTHOTO 1 1 https://resh.edu.ru/
TEPMOMETPA U AaTYMKA
TeMnepaTrypsl"
Metob1 HAy4HOTO
5 no3Hanus. Onrcanue { Bbubnmuoreka [IOK
(bU3UYECKUX SBICHUN C https://m.edsoo.ru/ff09f72a
IIOMOIILIO MOJIEIer
Ypok-uccienoBanue
6 "[IpoBepka runoTe3bl: 1 1 https://resh.edu.ru/
JIAIBHOCTH TTOJIETA MIAPHKA,




IIYIIEHHOIO
TOPU30HTAJIBHO, TEM
0ouplIIe, UeM OOJIbIIIE
BbICOTA ITycKa"

Crpoenue BemecTsa.
OnbIThI, JOKA3EIBAIOIINE

Bbu6nuoreka [IOK

7
JIUCKPETHOE CTPOCHUE https://m.edsoo.ru/ff09fe0a
BEIIIECTBA

g JIBM>KEHWE YacCTHII bubmunorexa [JOK
BEIECTBA https://m.edsoo.ru/ff0a013e
Ypok-uccnenoBanue
«OmnBITHI 10 HAOJTIOICHUIO

9 https://resh.edu.ru/
TEIJIOBOTO PACIIUPEHUS
ra3oB»

ArperaTHble COCTOSTHUS

10 P https://resh.edu.ru/
BEIIIECTBA
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI.

1 O06o01mIeHue mo pasaery bubnnoreka HOK
«IIepBoHauanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU
BEILIECTBAY
MexaHn4ecKkoe ABUKEHHUE.

12 PaBHOMEpHOE U bubmorexa HOK

P https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBUIKEHHE
13 Cxopoctb. Equnauiisi bubnmoreka [JOK




https://m.edsoo.ru/ff0a079c¢

CKOpOCTH
14 Pacder mytu 1 BpeMeHn bubnnorexka HOK
JBHKCHUS https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — Mepa bubnmoreka [JOK
WHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
II;moTHOCTE BelecTBa.
16 Pacuetr Macchel 1 00beMa bubmorexa [IOK
https://m.edsoo.ru/ff0a0fee
TeJa 0 ero MIOTHOCTH
JlaboparopHas pabota
17 «Omnpenenenue mIOTHOCTH https://resh.edu.ru/
TBEPJIOTO TETA»
13 Pemienue 3aga4 mo Teme Bbubnuoreka [IOK
"ITimoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23¢c
Cuna xak XapaKTepuCTHKa
19 B3auMoaercTBus Tei. Cuia https://resh.edu.ru/
ynpyroctH. 3akoH ['yka
JlaGopaTtopHnas pabota
«M3y4yeHne 3aBUCUMOCTH
20 | pacTsxKeHUs https://resh.edu.ru/
(medopmanium) mpyKUHBI
OT IPUJIOKEHHOM CUIIBI)
SIBneune tarorenusa. Cuia
21 https://resh.edu.ru/
TSDKECTH
CB43b MEXTY CUIION
N bu6mmoreka [IOK
22 TSDKECTH M MacCoM Tena.

Bec tena. Pemenue 3anau

https://m.edsoo.ru/ff0al778




o teme "Cuna Ttspkecta"”

Cuna TsKeCcTH Ha IPYTUX

23 miaHerax. Guzndeckue bubmorexa HOK
' https://m.edsoo.ru/ff0al502
XapaKTEPUCTUKHU IJIaHET

24 N3mepenue cuil. bubnnorexka HOK
Junamomertp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec tema. HeBecomocTn

https://m.edsoo.ru/ff0al778
CiokeHue AByX CHII,

96 | HAUPABICHHBIX 110 OJTHOM bubnuoreka [JOK
IPAMOH. https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOImAas cuil
Pemenne 3amad mo teme

27 | . A ; https://resh.edu.ru/

PaBHozelicTByIOImAs CUII
Cuna TpeHus u €€ BUIbL.
28 Tpenue B mpupoie u bubmmorexa IOK
P PHpo https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTtopHnas pabota
«3yueHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKEHUS
29 OT CHJIBI IIaBJICHUS U bubmmorexa LIOK
a https://m.edsoo.ru/ff0alcc8
xapaxkrepa
CONPUKACAIOIIUXCS
ITOBEPXHOCTEMN
Pemenne 3amad Ha
30 A https://resh.edu.ru/

oIpe/ieTICHUE




PaBHOJAECHCTBYIOIIEH CUIIbI

31

Penrenue 3amad mo TeMam:
«Bec Temay,
«['papuueckoe
U300paxKeHHEe CU»,
«Cunbny,
«PaBHOAEHCTBYIOMIAS CUID)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonrtponsHas padora o
TeMaM: «MexaHHIeCKoe
IBIOKEHHE», «Macca,
IJIOTHOCTEY, «Bec Temay,
«I"paduueckoe
HN300paKCHHUE CHIT»,
«Cuip»

https://resh.edu.ru/

33

Japnerune. CriocoObl
YMEHBIIICHUS U
YBEJIMYCHUS JTaBIICHUS

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBneHue rasa.
3aBUCHUMOCTD JaBJICHUSA
rasa ot oonéma,
TEeMITepaTypbl

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0a2376

35

[lepenaua naBieHus
TBEPBIMH TEJIAMH,
JKUJKOCTSIMU U Ta3aMH.
3akoH Ilackams

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0a25b0

36

JlaBiaeHue B )XUAKOCTH U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2718




ra3€, BbI3BBAHHOC
I[CﬁCTBHGM CHJIBI TAXCECTHU

Pemenue 3amau mo teme

37 «JlaBieHue B )KUJAKOCTU U bubmorexa HOK
a https://m.edsoo.ru/ff0a2826
rase. 3axon Ilackaisy»
bu6mmoreka [IOK
38 Coo0
OODIIATOTIHECS COCY I https://m.edsoo.ru/ff0a2970
39 I'mapaBimueckuii mpecc bubmorexa LOK
AP p https://m.edsoo.ru/ff0a3136
M I 7|
40 aHOMeTpB{, OpHIHEBOH https://resh.edu.ru/
JKUJTKOCTHBIM HacoC
AtMmocdepa 3eman u
41 I I/Iqm({bmpeé Bbubnmuoreka [IOK
p https://m.edsoo.ru/ff0a2b5a
CYIIIECTBOBAHUSA
4 Bec Bo3nyxa. bubnnorexka HOK
ATMOCdepHOE 1aBIeHUE https://m.edsoo.ru/ff0a2b5a
N3mepenne armocdepHoro
43 aBienusa. OmnbIT bubmmorexa IOK
o ’ https://m.edsoo.ru/ff0a2da8
Toppuyennu
3aBUCHUMOCTD
44 aTMOC(EepHOTO TaBJICHHS bubnnoreka HOK
OT BBICOTBI HAJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
bapomeTp-anepon.
P P PO bu6mmoreka [IOK
45 | AtmochepHOe naBieHue

Ha Pa3jIMIHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




Pemenue 3agad mo reme "

46 A b | https://resh.edu.ru/
TMOC(EepHOE TaBICHHE
JlelicTBHE XKMIKOCTH U rasa Eu6 1IOK
nonMmoTeKa
47 | Ha NOrpyXEHHOE B HUX
ApxuMenoBa cia https://m.edsoo.ru/ff0a3276
TEJO.
JlaGopaTtopHnas pabota
«Onpenenenue
43 BBITAJIKUBAIOIIEH CHJIBI, bubmuorexa [JOK
JEUCTBYIOLLEH HA TEIIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B
KUJIKOCTBY
JlaGopaTopHast paboTa 1o
teme «MccnegoBanue
49 3aBUCUMOCTH Beca Tena B bubmuorexa [JOK
BOJIE OT 00BEMa https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B KUJKOCTh
YaCTH TeJa
Bbu6nuoreka [IOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
"KonctpyupoBanue
apeoMeTpa Wi
51 P P https://resh.edu.ru/
KOHCTPYUPOBAHUE JIOJIKU U
onpeaeneHue eé
Ipy30M0abEMHOCTH"
5) Pemienue 3agay 1o remam: bubmuorexa [JOK

«IInaBanue cynos.

https://m.edsoo.ru/ff0a3654




Bo3znyxomiaBanuey,
«/laBiieHME TBEPIBIX TeEIl,
JKUOKOCTEN U Ta30B»

KontponsHas padora o

53 TeMme «/laBneHue TBepabIx https://resh.edu.ru/
TeJ, )KUIKOCTEH 1 ra30B»
Bbubnmuoreka [IOK
54 Mexannueckas padora
p https://m.edsoo.ru/ff0a3{f82
55 Momuaocts. EquHUIb! Bbubnuoreka [IOK
MOIIIHOCTH https://m.edsoo.ru/ff0a3{f82
Ypok-uccnenoBanue
"Pacuét monrHoCTH,
56 Hul . 1 https://resh.edu.ru/
pa3BUBaeMOM MpHU NOAbEME
o jectauie"
[IpocThie MeXaHU3MBI.
57 Prruar. PaBHoBecue cuit Ha https://resh.edu.ru/
pbluare
Peruaru B TeXHUKE, OBITY U
npupoze. JlaboparopHast
58 §6§Ta «I/IccneEOBaine 0.5 bubmorexa LOK
P " ) https://m.edsoo.ru/ff0a478¢
YCIIOBHI paBHOBECHS
pbryara»
Pemrenue 3agad mo reme
59 «Y CIIOBHS paBHOBECHS Bubmaorexa LIOK
p https://m.edsoo.ru/ff0a48a6
pbluaray
60 | Kosddumment nomnesnoro 0.5 https://resh.edu.ru/




JEUCTBUS MEXaHNU3Ma.
JlaGoparopHas pabota
«3mepenune KII1/]
HAKJIOHHOH INIOCKOCTHY

61

Pemrenue 3agad mo reme
"Pabora, momnocts, KIT/T"

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuyeckas SHEprusi.
Kunetnueckas u
NOTEHLIMAJIbHAas SHEPT U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs
MEXaHUYECKON YHEPrUuun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT 11O
TEME
"JKcrnepuMeHTaIbHOE
OIpeEeIEHNE U3MEHEHUS
KUHETUYECKON U
MOTCHIUAIbHOU JHEPIUU
MIPU CKaThIBAHUU TeJa MO
HAaKJIOHHOM II0CKOCTH"

https://resh.edu.ru/

65

KonTtponsHas padora o
teme «Pabota u
MOITHOCTb. DHEPTHS»

66

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TeMe
"MexaHu4eckoe
JIBHXKeHHUE"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0adee6




67

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TEME
"JlaByieHHE TBEPIBIX TEII,
JKUIKOCTEN U ra3oB"

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHblit ypok. Pabora ¢
TEKCTaMHU IO TEME
"Pabora. MOIIHOCTE.
Oneprus"

https://resh.edu.ru/

OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

12




8 KVIACC

Ne KoanuectBo yacos
DJIEKTPOHHBIE
Hara uudposbie
I Tema ypoka KonTpoabHsbie IIpakTHyeckue
Bcero U3y4YeHUS o0pa3oBaTe/ibHbIC
/ padoThI padoThI
pecypchl
n
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO- ! bu6nuorexa [IOK
KMHETUYECKOU TEOPUU U UX https://m.edsoo.ru/ff0a5256
OMBITHBIE TTOATBEPKICHUS
Macca u pasmep aTOMOB U {
MOJIEKYJT
Mopenu TBEpIOTO,
SKUIKOTO U Ta3000pa3HOro 1 bubmmorexa LOK
. p https://m.edsoo.ru/ff0a540e
COCTOSIHMI1 BEIeCTBa
OObsicHEHHE CBOMCTB
TBEPJIOTO, )KUIKOTO U
ra3o00pa3HOro COCTOSHUM {
BEIL[ECTBA HA OCHOBE
IIOJIOKEHUN MOJIEKYJIAPHO-
KMHETUYECKOU TEOpUHU
Kpucrannuueckue u { bu6muoreka [IOK
amop(dHbIC Tena https://m.edsoo.ru/ff0a5800
CmauuBaHue u { bubmuoreka [{OK
KaIlTJUISIPHOCTb. https://m.edsoo.ru/ff0a5530




IToBepxHOCTHOE
HaTAXCHHUC

TennoBoe paciMpeHue u

but6mmoreka [IOK

7 coKaTue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBA3b
2 TeMIepaTypbl CO
CKOPOCTBIO TEIJIOBOTO
IBUKEHUSA YaCTHUI]
BuyTpenssas sueprus.
9 CHZZE&I I/ISMeH:HI/Iﬂ bubnmorexa LOK
. https://m.edsoo.ru/ff0a5¢60
BHYTpEHHEH YHepruu
10 Bunwl Tenonepenaqu bubmmorexa [OK
A pei https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHuus
"ITpakTrueckoe
1 HCIIOJIb30BAHUE TEILIOBEIX bubnunorexa [IOK
CBOICTB BEILIECTB U https://m.edsoo.ru/ff0a65¢c0
MaTepUaJIOB B IEIAX
sHeprocoepexeHus"
12 KoauyuecTBO TemnoTsl. bubnunorexa [IOK
VY nenbHas TEILIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIIOBOTO
13 Oananca. TerooOMeH u bubmmorexa [OK
' https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
14 JlaGopaTtopHnas pabota bu6muoreka [IOK

"UccnenoBaHue IBIECHUS

https://m.edsoo.ru/ff0a6a98




TETI000MEHa TpU
CMEIIMBAHUU XOJIOJHON U
ropstaeit Boanl"

Pacuer xonnuuecTBa
TEILIOThI, HEOOXOUMOTrO

15 JUISl HATPEBAHUS TEJa U
BBIJICTIIEMOTO UM TIPU
OXJIAXKJIEHUU
JlaGoparopHag pabora
16 "On E enle)HHep €JILbHOH bubnnorexa LHOK
pe A " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
DHeprusi TOIIMUBA.
17 VY nennHast TEILIOTA Bubmiorexa ITOK
a https://m.edsoo.ru/ff0a7b5a
CropaHus
I1naBnenue u
OTBEPIEBAHUE
18 K Hclianmmecxnx TEN Bubmiorexa ITOK
P ) https://m.edsoo.ru/ff0a71d2
VY enpHas TemiaoTa
IUIaBJICHUA
JlaGoparopHag pabora
19 "On E enle)HHe . €JILbHOH bubnnorexa LHOK
pe A " https://m.edsoo.ru/ff0a72fe
TEIJIOTHI IUIABJICHUS JIbIA
20 [Tapoo6pa3oBanue u bu6nuorexa [IOK
KoHzeHcauus. Mcnapenune https://m.edsoo.ru/ff0a740c
)1 Kumnenue. Y aenpnas bubmuorexa [{OK

TEII0Ta NapooOpa3oBaHUs

https://m.edsoo.ru/ff0a786¢




U KOHACHCAIIUU.
3aBUCHUMOCTb TEMIIEPATYpPBI
KHUIIEHUSI OT aTMOC(epHOTO
JTABJICHUS

22

BnaxnocTs Bo3ayXa.
JlaGoparopHas pabota
"Onpenenenue
OTHOCHUTEIBHON BIXHOCTH

BO3AYyXxa"

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

23

Pemenue 3a1au Ha
oTpeieJICHUE BIAKHOCTH
BO3/IyXa

24

[puniuns! paboTsl
TETUIOBBIX JBUTATEIICH.
[TapoBas TypOuHa.
JBurarenb BHYTPEHHETO
CrOpaHus

25

KII/I TermoBoro
nBurareis. TemioBrie
JIBUTATENIM U 3aIUTa
OKpYKarolleil cpeapl

bubnunorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUS U
MPEBpaIIeHUs] SHEPTUU B
TEIUIOBBIX Ipolieccax

27

IToaroroBka k
KOHTPOJILHOH paboTe 1o

bubnunorexa [IOK
https://m.edsoo.ru/ff0a83{2




Teme "TemIoBbIE IBICHUS.

W3meHeHne arperaTHbIxX
COCTOSIHUU BenrecTna"

28

KontponsHas padora no

Teme "TemIoBbIE IBICHUS.

W3meHeHne arperaTHbIxX
COCTOSIHUU BenrecTna"

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

29

Onexrpuszauus Tein. JBa
poJia DIIEKTPUIECKUX
3aps0B

30

Ypok-uccnenoBanue
"DnexTpusanus Tel
UHIYKLIUEH U IIpU
CONPUKOCHOBEHUN"

31

Bzaumopericteue
3apsKEHHBIX Tell. 3aKOH
Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOE MOJIE.
Hanpsi>xeHHOCTB
AIIEKTPUYECKOTO TOJIS.
[IpuHnun cynepno3unuu
BIIEKTPUYECKUX MOJIEH

but6moreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snektpudeckux
3aps0B. DJIeMEHTapHBIN
3apsia. CtpoeHue aTroma

34

[IpoBonHMKY U

bubnunorexa [IOK




TUAICKTPUKU. 3aKOH
COXpaHEHUs
IIEKTPUUYECKOTO 3apsiia

https://m.edsoo.ru/ff0a8ef6

35

Pewenne 3amau Ha
IIPUMEHEHUE CBOMCTB
IEKTPUYECKUX 3apsAI0B

bubnunorexa [IOK
https://m.edsoo.ru/ff0a90cc

36

DNEKTPUUECKUH TOK,
YCIIOBUS €70
CYLIECTBOBaHMS.
Hcrounuku
INEKTPHYECKOTO TOKA

bubnunorexa [IOK
https://m.edsoo.ru/ff0a95a4

37

JIefCcTBHS DIIEKTPUUYECKOTO
TOKa

but6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccnenoBanue
"IleticTBue
AIIEKTPUYECKOTO T10JIsI Ha
MPOBOJIHUKHU U
JUDJIEKTPUKH"

39

DNEeKTpUYECKUN TOK B
MeTaljax, KHUAKOCTAX U
rasax

but6moreka [IOK
https://m.edsoo.ru/ff0a9838

40

DnexTpuueckast Lemb U e€
COCTaBHBIE YaCTH

41

WJIa TOKa. TOpHAs
Cwuita Toka. JlabopaTopHa
pabora "M3mepenue u
PETYIUPOBAHUE CUJIIBI

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6




Toka"

42

DIIEKTPUYECKOE
HarpsbkeHue. Bonstmerp.
JlaGoparopHas pabota
"N3mepenue u
peryiupoBaHue
HanpsHKeHus"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a9%¢14

43

Conporusnenue
IIPOBOJIHUKA. Y I€JIbHOE
COIIPOTUBIICHHE BEILECTBA

bubnunorexa [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopatopHas pabota
"3aBUCUMOCTD
AIIEKTPHUYECKOTO
COIIPOTHBIICHUS
MIPOBOJHUKA OT €r0 JIJITHHBI,
IUIOUIA/IA TIOTIEPEYHOTO
ceyeHus U marepuaa"

bubnunorexa [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTL CHJIBI TOKA OT
HanpspbkeHud. 3akoH OMa
JUTSL y4acTKa [eTH

bubnunorexa [IOK
https://m.edsoo.ru/ff0aad44a

46

JlaGoparopHas pabota
"UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA,
UYILETO Yepe3 pe3ucTop,
OT COIIPOTHBIICHUS
PE3UCTOpPA U HAIIPSIKEHUS
Ha pe3ucrope”

bubnunorexa [IOK
https://m.edsoo.ru/ff0aa04e




47

ITocnenoBarensrHOE U
napajuieIbHOE COSTUHEHUS
MTPOBOTHUKOB

48

JlaboparopHas paboTa
"ITpoBepka mpasuiia
CJI0’KEHHUs HANIPS)KEHUN
IIPY NTOCJIEOBATEILHOM
COCIMHEHUH JIBYX
pe3ucropon"

bubnunorexa [IOK
https://m.edsoo.ru/ff0aaas58

49

JlaboparopHas paboTa
"[IpoBepka npaBuiIa aJs
CHWJIBI TOKA MPHU
napauieIbHOM
COEJIMHEHUH PE3UCTOPOB"

bubnunorexa [IOK
https://m.edsoo.ru/ff0aadle

50

Penrenue 3ama4d Ha
npuMeHeHue 3akoHa OmMa
JUISL pa3IM4HOTO
COEIMHEHUS IPOBOIHHUKOB

bubnunorexa [IOK
https://m.edsoo.ru/ff0aaf8a

51

Pabora 1 MOIIHOCTE
INEKTPUYECKOTO TOKA.
3akoH [[xoyns-Jlenna

bubnunorexa [IOK
https://m.edsoo.ru/ff0ab124

52

JlaGopaTtopHnas pabota
"Onpenenenue padboThl U
MOIIIHOCTH 3JIEKTPUYECKOTO
ToKa"

bubnunorexa [IOK
https://m.edsoo.ru/ff0ab3e0

53

DJIEKTPUUYECKHUE LIETTH U

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab660




notTpeduTenu
IEKTPUYECKOMN SHEPIUU B
owiTy. KopoTkoe
3aMbIKaHUE

54

[Tonroroska k
KOHTPOJILHOM paboTe 1o
TeMme "DNEeKTpUUECKre
3apsiabl. 3apsSKEHHbBIE TEJla
U UX B3aUMOJICUCTBUSL.
[TocTossHHBIN
ANEKTPUUECKU TOK"

bubnunorexa [IOK
https://m.edsoo.ru/ff0abd2¢c

55

KoHnTtponbHas padoTa mo
TeMme "DNEeKTpUUECKre
3apsiabl. 3apsSKEHHbBIE TEJla
Y UX B3aUMOJICHCTBUA.
ITocTostHHBIN
ANEKTPUUECKUN TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0abeal

56

ITocTosTHHBIC MarHUTEI, HX
B3aMOJIENCTBUE

57

Ypok-uccienoBanue
"U3yueHue nonen
MOCTOSIHHEIX MAarHuToB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MarsamuTHOE ITI0JIE.
MarsauTHOE 110J1e 3eMJIH U
€ro 3HaYeHHE I )KU3HU
Ha 3emiie

but6mmoreka [IOK
https://m.edsoo.ru/ff0acOba




59

OmneIT OpcTena.
MaruauTHoe nosie
3JIEKTPUYECKOTO TOKA
MarautHoe noJie KaTyIIKu
C TOKOM

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

60

IIpumenenue
3JIEKTPOMAarHuToB B
texHuke. JlabopaTopHas
pabora "Mzyuyenue
NEUCTBUS MAarHUTHOT'O
MOJIsI HA TIPOBOJIHUK C
TOKOM"

0.5

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

61

DIIEKTPOABUTATETH
IIOCTOSIHHOT'O TOKA.
Hcnonb3oBanue
AJIEKTPOJBUraTesIc B
TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCHOPTE.
JlaGopaTtopHnas pabota
"KonctpyupoBanue u
n3ydeHue paboThl
3neKTpoaBUraresns"

bubnunorexa [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papajnes. 3aKOH
3JIEKTPOMAarHUTHOM
uanykuu. [Ipasuno Jlenma

63

DIIEKTPOreHepaTop.
Cnoco0bI oTy4eHUs




IIEKTPUYECKOU DHEPIUH.
DNeKTpOCTaHIIUHU Ha
BO300HOBIISIEMBIX
UCTOYHUKAX SHEPIUU

64

Iloarororka k
KOHTPOJILHOM paboTe 1o
TeMme "DNEeKTPUUECKUE U
MarduTHBIC SIBJICHUS "

65

KontponsHas padora o
Teme "DIeKTpUIECKUe U
MarHuTHBIE SIBICHUS"

bubnunorexa [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHsiit ypok. Pabora ¢
TEKCTAMH 110 TEME
"TeruoBbIe SIBIEHHS"

bubnunorexa [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHblit ypok. Pabora ¢
TEKCTaMHU 0 TEME
"TTocTostHHBIH
AJIEKTPUYECKUI TOK"

bubnunorexa [IOK
https://m.edsoo.ru/ff0acdc6d

68

PesepBHsiit ypok. Pabora ¢
TEKCTAMH I10 TEME
"MarguTHble IBiIeHUd"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

14.5




9 KJIIACC

N KoanuectBo yacon DJIeKTPOHHbIE
°
Hara uudposbie
n/ | Tema ypoka KoHTpoJbHBIE IpakTHyeckune
Bcero U3ydeHus o0pa3oBaTte/ibHbIE
I padoThbI padoThI
pecypcsbl
| MexaHu4ueckoe IBUKECHHUE. {
MarepuaiibHasi TOUKa
CucreMa oTcuerTa. bubnunorexa [IOK

2 OTHOCUTENBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBHKEHUS 4
PABHOMEDHOE bubmuorexa [{OK
3 P N 1 https://m.edsoo.ru/ff0ad19
NPSIMOJIMHEHOE ABMKCHUE .
HepasHomepHOE
4 IIPSIMOJIMHEMHOE IBUYKEHUE. i
CpenHsis U MTHOBEHHAs
CKOPOCTh
[IpsimonuHelinoe bu6nuorexa [IOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBIDKCHHE. Y CKOPEHHUE 4
CkopocTh NPSAMOJIMHENHOTO
PaBHOYCKOPEHHOTO
6 1
newkeHus. ['paduk
CKOPOCTH
7 JlaboparopHas paboTa 1 1 bubnmoreka [JOK




"OnpeneneHue yCKOpeHus
TeJa IPU PaBHOYCKOPEHHOM
JIBIDKCHUU 110 HAKJIOHHOM
IUIOCKOCTH"

https://m.edsoo.ru/ff0adb1

8

CB00OOHOE TTaIEHHE TEI.

I'yka

8
OnpiTe [Nasnes
PaBHOMEpHOE ABUXKEHUE 110
okpyxHoctu. [lepuon n bu6nuorexa [IOK

9 4acToTa OOpaIieHus. https://m.edsoo.ru/ff0ae17
JIuHeiiHast 1 yriaoBast 6
CKOPOCTH

10 IlenTpocTpemurensHOe
yYCKOpEeHue
ITepBbiii 3ak0H HprOoTOHA. bubmorexa [OK

11 https://m.edsoo.ru/ff0ae61
Bexkrtop cumbl )
Bropoii 3akoH Herorona. bubmorexa OK

12 . https://m.edsoo.ru/ff0ae72
PaBHOpelicTByIOIIAd CHIla .
Tpernii 3akoH HproTOHA. bubmorexa TOK

13 https://m.edsoo.ru/ff0ac98
Cynepnio3unust Cui 5
Pemenwne 3agau Ha bubnunorexa [IOK

14 MIPUMEHEHNE 3aKOHOB https://m.edsoo.ru/ff0aeb6
HeroTona c

15 Cuita ynpyroctu. 3aKoH bubnmoreka [JOK

https://m.edsoo.ru/ff0aeca




1\

Pemenue 3amau mo teme

16
«Cuna ynpyroctu»
JlaboparopHas paboTa bu6muoreka [IOK
17 «OrnpeneneHne KeCTKOCTH https://m.edsoo.ru/ff0ace2
P YKUHBI 8
bubnunorexa [IOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af73
8
bubnunorexa [IOK
Penrenue 3agad mo reMe
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus » p
JlaGopaTtopHnas pabota
| bubnunorexa [IOK
Onpenenenue
20 https://m.edsoo.ru/ff0af8b
KOd(pPUITUEHTA TPEHUS .
CKOJIbKeHus" -
Pemenwne 3agay mo Teme bubnunorexa [IOK
21 "3akonsl HetoTona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuina tpeHus" €
Cuita TsKeCTH 1 3aKOH
bubnunorexa [IOK
BCEMUPHOT'O TATOTEHUSI.
22 https://m.edsoo.ru/ff0af04
YckopeHnue cBOOOIHOTO 4
naJcHUs -
VYpok-koH(pepeHus
23 "JIBM>KEHUE TEJT BOKPYT

TPaBUTALMOHHOTO LIEHTPA




(Conueunas cucrema).
lamaktuku"

Pemenue 3amau mo teme

but6mmoreka [IOK

24 "Cua TSKEeCTH M 3aKOH
| https://m.edsoo.ru/ff0af5{8
BCEMUPHOTO TATOTEHUS
IlepBas kocMHuueckas bubnmoreka [JOK
25 ckopoctb. HeBecoMocTh 1 https://m.edsoo.ru/ff0af33
CPETpy3KU Y
PaBHOBecue MaTepruanbHON
TOYKH. AOCOIIIOTHO TBEPOC bubmuorexa [{OK
26 Teno. PaBHoBecue TBEPAOTO https://m.edsoo.ru/ff0afe3
Tela ¢ 3aKPEIUIEHHON OChIO 6
BpalllCHUS
27 MowmeHT cuisl. LeHTp
TSOKECTH
Pemenwne 3agay mo Teme bubnunorexa [IOK
28 "MomeHT cuibl. LlenTp https://m.edsoo.ru/ff0b02b
TsKecTH" 4
[ToaroroBka K KOHTPOJIBHOM
bubnunorexa [IOK
pabore 1o Teme
29 " https://m.edsoo.ru/ff0b040
MexaHuueckoe IBUKECHHUE. 2
BzaumopetictBue Ten" a
KoHTtponbHas padoTa mo
; bubnunorexa [IOK
teme "MexaHnueckoe
30 https://m.edsoo.ru/ff0b06e

nBIkeHne. Bzanmoneictaue

TCJI

C




Nmnynsc Tena. UMiymse
CUJIBL. 3aKOH COXPaHEHUs

but6mmoreka [IOK

31 https://m.edso0.ru/ffObO7f
UMIyJbca. YOpyroe u .
HEYIPYroe B3auMOJICICTBUE -
Pemenue 3agau mo teme bubmuorexa [{OK
32 "3aKoH coxpaHEeHus https://m.edsoo.ru/ff0b096
uMIyabca" c
Ypok-koHpepeHIms
33 "PeakTUBHOE ABUKEHUE B
IIPUPOJIE U TEXHUKE"
Mexanudeckas padbora u bubmmorexa LIOK
34 https://m.edsoo.ru/ff0b0a8
MOIIIHOCTb 4
but6mmoreka [IOK
Pabora cuiibl TSXKECTH, CUJTBI
35 https://m.edsoo.ru/ff0b0db
YIPYTOCTH U CUJIBI TPEHUS g
JlaGopaTtopHnas pabota
«Omnpenenenue paboThl CUITBI
36 TPEHHUSI IPU PABHOMEPHOM
JBUKCHHUH TeJa 10
TOPU30HTAIBHOMN
MOBEPXHOCTI
37 CBsI3b 3HEPTUH U PaOOTHI.
IToreHuunansHas sHEprus
Kunernueckast sHeprus. bubnmoreka [JOK
38 Teopema 0 KuHEeTH4YECKON https://m.edsoo.ru/ff0b0c3

SHEPTUU

2




3aKOH COXpaHEHMsI SHEPTUU

39
B MEXaHUKE
JlaboparopHas pabota bu6muoreka [IOK
40 «3yueHue 3akoHa https://m.edsoo.ru/ff0b12f
COXPaHEHHUS SHEPTUNY e
but6mmoreka [IOK
KoisebarensHO€E IBMXEHNUE U
41 https://m.edsoo.ru/ff0b185
€ro XapaKTEePUCTUKH g
3aTyxaromye KojaeOaHusl. bubnunorexa [IOK
42 BreinyxneHHbIC KOJICOaHUSI. https://m.edsoo.ru/ff0b20f
Pe3onanc 0
43 MaremaTuueckuii u
MPY>KUHHBIA MasTHUKH
Ypok-uccienoBanue
bubnunorexa [IOK
«3aBUCHUMOCTH TIEpUOa
44 . https://m.edsoo.ru/ff0b197
KOJICOaHMH OT KECTKOCTH .
MIPY>KUHBI U MacChl TPy3a» -
45 [IpeBpaiienue sHEepruu nNpu
MEXaHUYECKUX KOJICOAHMIX
JlaboparopHnas paboTa
but6mmoreka [IOK
«OmnpeneneHue 4acToThl U
46 . https://m.edsoo.ru/ff0blae
nepuoia KojiebaHui .
MPY>KUHHOTO MAasITHHKA) a
JlaboparopHnas paboTa bu6muoreka [IOK
47 «IIpoBepka HE3aBUCUMOCTH https://m.edsoo.ru/ff0b197

nepuo/ia KojebaHui rpysa,

a




MOJIBELLIEHHOTO K HUTH, OT
Macchl Ipy3a»

48

MexaHuuecKkre BOJHEL.
CBolicTBa MEXaHHYECKHUX
BOJH. [IpogonbHbIe 1
MIOIIEPEYHBIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b21{
e

49

Ypok-koHpepeHuus
"MexaHH4eCKHE BOJIHEI B
TBEPIOM TeEJIE.
CelicMu4yeckue BOJHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’KeHHE 3BYKa

51

Ypok-uccienoBanue
"HaGmrogenne 3aBUCHIMOCTH
BBICOTBI 3ByKa OT 4acTOThI"

52

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTUYECKUI
pe30oHaHC

53

Ypok-koH(pepeHus
"VapTpa3Byk u nHGPa3BYK B
MPUPOJE U TEXHUKE"

bubnunorexa [IOK
https://m.edsoo.ru/ff0b23¢c
a

54

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHu4eckue
KoJieOaHMs U BOJIHEI"

bubnunorexa [IOK
https://m.edsoo.ru/ff0b25f
0

55

KoHnTtponbHas padoTa mo




TeMe "3aKOHBI COXPAHEHHUS.
Mexanudeckue KojaeOaHus 1

BOJIHBI"
bubnunorexa [IOK
DJIEKTPOMArHuTHOE MOJIE.
56 https://m.edsoo.ru/ff0b2ab
ONEeKTPOMarHUTHHIE BOJTHBI .
57 CaoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH
VYpoxk-koupepennus "lkana
3JIEKTPOMAarHUTHBIX BOJIH. bubnmoreka [JOK
58 Hcnonb3oBanue https://m.edsoo.ru/ff0b2fe
AJIIEKTPOMArHUTHBIX BOJIH 6
IUISL COTOBOM CBA3HU"
Ypok-uccienoBanue
"N3y4yeHne CBOICTB bu6nunorexa [IOK
59 DJIEKTPOMArHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MOMOIIHI0 MOOMIIBHOTO c
tenedona"
Pemenue 3anau Ha
60 ONpeJIeJICHUE YaCTOThI U
JUTMHBI 3JIEKTPOMAarHUTHON
BOJTHBI
DNeKTpOMarHuTHas mpupojaa bu6muoreka [IOK
61 cBeta. CKOpOCThH CBETA. https://m.edsoo.ru/ffob31d
BouHOBBIE CBOMCTBA CBETa 0
bubnmoreka [JOK
62 Wcrtounuku cpera. 1

https://m.edsoo.ru/ff0b365




63

[MpsimonuneitHoe 8
pacpoCTpaHEHUE CBETA.
3atmenus CosnHia u JIyHbl
3aKOH OTpaKEHMsI CBETA.
but6mmoreka [IOK

3epkaina. Pemenue 3amau Ha
NPUMEHEHHE 3aKOHA
OTpaKEHHS CBETA

https://m.edsoo.ru/ff0b38¢
4

64

[Ipenomnenue cBeta. 3aKOH
IPEOMJICHUS CBETA

bubnunorexa [IOK
https://m.edsoo.ru/ff0b3ae
a

65

ITonHOe BHYTpEeHHEE
OTpaXKEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO
BHYTPEHHETO OTPAXKEHUS B
OINTHYECKHX CBETOBOJIAX

but6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5
c

66

JlaGopartopHas pabota
"HUccnenoBanue
3aBHCHUMOCTH YTJa
MPETOMIICHUS] CBETOBOTO
Jyd4a OT yIJia MajeHus Ha
rpanute "Bo3ayx-crexino""

67

VYpok-koHpepeHuus
"Ucnonn30BaHuE ITOJTHOTO
BHYTPEHHETO OTPa)KCHUS:
CBETOBOIBI,
OINTUKOBOJIOKOHHAS CBS3b"

68

JInasel. OnTryeckas cuia

but6mmoreka [IOK




JINH3bI

https://m.edsoo.ru/ff0b3{2
c

[TocTpoenune n3o0paxeHuit B

bubnunorexa [IOK

69 https://m.edsoo.ru/ff0b444
JMH3aX
a
JlaGopaTtopHnas pabota
"Onpenenerne HOKyCHOTO bubmorexa HOK
70 Y . https://m.edsoo.ru/ff0b420
PACCTOSIHUS U ONITUYECKOM p
CWJIBI coOuparomeit JTMH3b1" -
Vpok-koHpepenuus bu6mmoreka [IOK
71 "OnTUYyecKue JTMH30BbIE https://m.edsoo.ru/ff0c0a7
npudopsr"” e
but6mmoreka [IOK
I'na3 kak ontuyeckas
72 https://m.edso0.ru/ff0b468
cuctema. 3peHue 4
VYpok-koH(DepeHus
73 "ledexTsl 3penns. Kak
COXpaHUTh 3peHue"
Paznosxxenue 6emoro cBera B
bubnunorexa [IOK
criektp. OnbiTel HproTOHA.
74 https://m.edsoo.ru/ff0c0f4
Clo’)KeHHe CEeKTPATbHBIX .
uBeToB. Jlucniepcust cBera -
JlaGopaTtopHnast pabota
"OnBITHI 110 PA3TOKEHUIO bubnmoreka [JOK
75 0eJIoro cBeTa B CIEKTP U https://m.edsoo.ru/ff0c0e2

BOCIIPUATHUIO LIBETA
IIPEAMETOB IPU UX

a




HAOJIO/ICHUY Yepe3
IIBETOBbIC QUIBLTPHI"

YPpOK-IIpakTUKyM
"Bo/JIHOBBIE CBOVCTBA CBETA:

76
JHcTiepcHs, HHTepPepeHIIHS
u nudpakuus”
bubnunorexa [IOK
OmnbiTel Pe3epdopna u
77 pdopx https://m.edsoo.ru/ff0c12a
TJIaHETapHAs MOJISTh aTOMa g
3 [Toctrynatel bopa. Moaens
aroma bopa
Hcnyckanue U MorjionieHue bubnmoreka [JOK
79 cBeta aToMOoM. KBaHTHI. https://m.edsoo.ru/ff0c144
JIuneityaTbie CIEKTPHI c
Ypok-npakTuKym bubnmoreka [JOK
80 "HaGnronenue crekTpoB https://m.edsoo.ru/ff0c155
ucnyckanus" 0
but6mmoreka [IOK
81 PagnoakTHBHOCTD U €€ BUJIBI https://m.edsoo.ru/ff0c167
2
bubnunorexa [IOK
CtpoeHue aTOMHOTO sipa.
82 https://m.edsoo.ru/ff0c18a
Hyknonnas moaens .
bubnunorexa [IOK
PagnoakTuBHEBIE
83 https://m.edsoo.ru/ff0clal
npeBpaienus. M3otonsl 4
84 Pemenue 3aga4d nmo teme: bubmuorexa [{OK




"PagnoakTuBHBIC https://m.edsoo.ru/ff0c1b4
npespaiieHus" a
85 [Tepuoxa nmonypacnana
VYpok-koHpepeHITNA
" P bep bubmuorexa [{OK
PannoakTuBHBIE U3TyYEHUS
86 https://m.edsoo.ru/ff0c212
B IIPUPOJIE, MEIUIINHE, 6
TexXHUKe" B
SnepHble peakuny. 3aKOHBI bubnmoreka [JOK
87 COXpaHEHUs 3apsI0BOTO U https://m.edsoo.ru/ff0c1c5
MaccOBOTO YHCE 8
OHeprus CBSI3U aTOMHBIX bubnmoreka [JOK
88 sanep. CBA3b MacChl U https://m.edsoo.ru/ff0c1d7
JHEPruu a
29 Penrtenue 3amad mo teMe
"SAnepHsie peakuuun"
Peaknuu cuHTe3a U neneHust bubmuorexa [{OK
90 sinep. IcTouHuKH SHEprun https://m.edsoo.ru/ff0c1e8
Counniia u 3B€31 8
Ypok-koHpepeHIms
"SI nepHast SHEpreTHKa.
91 JleiicTBYsI paaiOaKTHBHBIX
W3JIy4YE€HHUI Ha )KUBbIE
OpraHu3MbI"
[ToaroroBka Kk KOHTPOJIBHOM bu6muoreka [IOK
92 paboTte mo Teme https://m.edsoo.ru/ff0c223

"DNEeKTPOMarHuTHOE MOJIE.

€




DIIEKTPOMArHUTHBIE BOJTHBI.
KBanrosBeie siBienus"

KontponsHas padora no
TeMe "DIEeKTPOMAarHUTHOE

93
noJie. JNEKTPOMarHuTHhIE
BOJIHBI. KBaHTOBEIC sIBICHHS"
[ToBTOpenue, 06001IeHNE. Bt OK
JlaGopaTopHbie pabOTHI 1O nomotexa I
94 kypey "BsamvoeiicTsue https://m.edsoo.ru/ff0c245
ten" :
[ToBTOpenue, 06001IeHNE. Bt OK
Pewienue pacyeTHbIX U nomotexa I
95 KAYCCTBCHHBIX JA/AY 110 https://m.edsoo.ru/ff0c257
2
teme "TeroBbie mpouecch” -
[ToBTOpenue, oboOIICHNE.
Pemienne pacueTHbIX U bu6muoreka [IOK
96 Ka4yeCTBEHHBIX 33/1a4 MO https://m.edsoo.ru/ff0c2a2
teme "KII]] TermoBbIx 2
nsurareiaen"
[ToBTOpenue, oboOIICHNE.
Pemienne pacueTHbIX U bu6muoreka [IOK
97 Ka4eCTBEHHBIX 3a/a4 110 https://m.edsoo.ru/ff0c2b3
teme "KIIJT 0
3JIEKTPOYCTaHOBOK"
bubnmoreka IIOK
[ToBTOpEeHmE, 0600IICHHE. Smiorexa LO
98 https://m.edsoo.ru/ff0c2c5

JlaGopaTopHbie pabOTHI 1O

2




Kypcy "CBeToBbIE sIBIEHUS"

[ToBTOpEeHue, 0600IICHHE.
99 Pabora ¢ Tekcramu 1o TeMe

"3aKOHBI COXpaHEHUs B
MexaHuKe"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2d6
a

[ToBTOpEeHue, 0600IICHHE.
100 Pabora ¢ Tekcramu 1o TeMe
"Konebauus v BOJIHBI"

bubnunorexa [IOK
https://m.edsoo.ru/ff0c2e8
2

[ToBTOpEeHME, 060OIICHHE.
101 Pabora ¢ Texcramu o TeMe
"CseroBble aBiaeHUA"

bubnunorexa [IOK
https://m.edsoo.ru/ff0c304
4

[ToBTOpEeHmE, 0600IICHHE.
102 Pabora ¢ Texcramu o TeMe

"KBanToBas u sigepHas
¢uzuka"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

27







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYEHUKA
» dusuka: 7-i kiacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [lepobimkun .M.,

NBanoB A.U., AkiinonepHoe obmectBo «M3narensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
dusuka: 7-i kiacc: 6a30BbIl ypoBeHb: yueOHUK, 7 kiacc/ [lepoimkun .M.,

NBanoB A.U., AkiinonepHoe obmiectBo «M3narensctBo «IIpocBeiienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
LHOP "Mos mkoina", Yuun.py., POIII
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