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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTABJICHA HAa OCHOBE IOJIOKEHUN M TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENIbHOI MPOTrpamMMbl, IPEICTABICHHBIX B
dI'oC 000, a Ttakke c yu€rom (denepanpHOil pabouell MpPOrpamMmbl
BocnuTanus u KoHuenuuu npenoiaBanus yueoHoro npeamera «Ousukay.

ConepkaHue MporpaMMbl MO (U3HKE HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHOU T'PaMOTHOCTH OOYYaIOUIUXCA U OPraHU3alUI0 HU3YUCHUS
¢u3MKN Ha JEATENIbHOCTHOM OCHOBe. B mporpamme mno ¢usmuke y4uTHIBAIOTCS
BO3MOKHOCTH yueOHOro npeamera B peanusanuu tpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yJibTaTaM O0ydeHus, a
TaKXK€ MEXIIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX y4E€OHBIX MPEAMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHMUsl.

[IporpaMMa 10 (u3MKE YCTaHABIMBAET paclpeiesieHue Y4eOHOro
MaTepuajia mo rojaaMm oOydyeHus (MO KjaccaM), MpeuIaraeT NPHUMEPHYIO
[IOCJIEJOBATENbHOCTh H3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHS
IPEIMETHOIO COACPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEN O0YYArOIIMXCA.

[IporpamMma mo ¢usuke pazpaboTaHa C IEJbI0 OKa3aHHUs METOIMYECKON
IIOMOILLY YYUTEIIO B CO3/IaHUN paboYeil MporpaMMbl IO Y4EOHOMY IIPEIMETY .

®du3nka SBISETCA CHCTEMOOOPA3yIOIIMM I €CTECTBEHHOHAYYHBIX
y4eOHBIX TPEAMETOB, TOCKOJIbKY (HU3UUYECKHE 3aKOHBI JIEKAaT B OCHOBE
IOPOIIECCOB U SIBICHUN, HM3yYaeMbIX XUMHEH, OHOJOrHell, acTpoOHOMHUEH WU
¢usnyeckoit reorpadueii, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MHUpa, MPEOCTaBIsET Hambojee sCHbIe 0O0Opa3lbl MPUMEHEHHS HayYHOTO
METO/1a MO3HAHHUSI, TO €CTh CIIOCO0A MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opna w3 TIaBHBIX 3a/1a4 (GU3HUECKOr0 00pa3oBaHUs B CTPYKType 0OIIero
o0Opa3oBaHMs COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH H
UHTEepeca K HayKe y 00y4Jaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM ypOBHE MpEIIOJaracT OBJIAJICHUC
CJIEIYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMHU €CTECTBEHHOHAYYHYO
IPaMOTHOCTb:

* HAYYHO OOBSICHSTH SIBICHUS;

e OLICHMBATh U IOHUMATh OCOOEHHOCTH HAy4YHOI'O UCCIEAOBAHMS;

* UHTEPIPETUPOBATh JAHHBIE W  HUCIIOJIB30BaTh  HAY4YHBIE
JI0KAa3aTeJbCTBA JUIsl IOJYyYEHHUS BBIBOJOB.

enun w3ydenuss Pu3uku Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHMUs
onpenenensl B KoHuenuuu npenogaBaHus ydyeOHoro npeamera «Pusnkay B
oOpa3zoBaTenbHbIX oOpranu3anusx Poccuiickoit ®denepannu, peannu3yromMX
OCHOBHBIE 00I11€00pa30BaTEIbHBIE NPOrPAMMBI, YTBEPKIEHHON pEIICHUEM
Konnernn MunucrepcrBa npocsewienust Poccuiickoit denepanuu (IpoToKon
ot 3 nexabpst 2019 r. Ne [1K4BH).

Hesun uzyyenus pusuku:

e TIpHOOpETEHHE HHTEpEca U CTPEMIIEHUS OOydaromuxcsl K HaydHOMY
W3YYEHUIO MPUPOJBI, PA3BUTHE MX HHTEJUIEKTYyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHE TPEACTABICHWA O HAy4YHOM METOJ€ IO3HAaHUA U
(dbopMupOBaHHE UCCIEIOBATEILCKOTO OTHOIICHUS K OKPY’KaIOIUM
SIBIICHUSIM;

e (opMuUpOBaHHE HAyYHOTO MHPOBO33PEHMS KaK pe3ysibTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepHH U (HyHIAaMEHTAIbHBIX 3aKOHOB (DU3HKHU;



dbopMupoBaHUEe MPEICTABICHUNA O pon (DU3UKHU AJIS Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEACTaBICHUH O BO3MOXKHBIX cdepax  Oynmymen
npoecCHOHaTBHOM NeATENHPHOCTH, CBI3aHHON ¢ (PU3UKOM, TOATOTOBKA
K JaJbHENIIEMY OOYUYEHUIO B 3TOM HAIPABJICHUH.

JlocTrmkeHne 3THX ILeNiel MporpaMMbl 1Mo (QHU3UKEe Ha ypOBHE OCHOBHOTO
o01m1ero oopazoBaHus 00ecreunBaeTCs PeIICHUEM CIIEAYIOMUX 3a4aY:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOCHHMHM BEIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHUI OMUCHIBATh U OOBACHATH (PU3HUECKUE SBICHUS
C UCIIOJIb30BAHUEM TOJTy4YE€HHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUS NPOCTEHIINX pacy€THBIX 3adad ¢
UCTIOJIb30BaHUEM puznyeckux MOJIETeH, TBOPUYECKUX u
NPaKTUKOOPHUEHTHPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAONIOAATh MPHUPOJAHBIE SBICHUS M BBIOJIHATH
OTIBITHI, JTA0OpATOPHBIE PAOOTHI U SKCIIEPUMEHTAIbHbBIE UCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIbHBIX PUOOPOB;

ocBoeHHWe TpuéMoB  paboTel ¢ wuHpopmammenr  (HU3HMUECKOTrO
COJEpKaHUs, BKJIIOYAass MH()OPMALMIO O COBPEMEHHBIX JOCTHIKEHUSAX
(Gu3MKH, aHAIN3 U KPUTHIECKOE OLICHUBAaHNUE WH(OPMaLUU;
3HAaKOMCTBO cO  c¢epaMu  HpoPEeCcCHOHATBHOW  JESTEIbHOCTH,
CBSI3aHHBIMM C  (U3MKOH, U  COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTI)KCHUAX PUZNYECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIli YPOBEHb) Ha YPOBHE OCHOBHOT'O OOIIIETO

oOpa3zoBaHus 0TBoUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEEINIO), B
8 kmacce — 68 4JacoB (2 yaca B Hemenwo), B 9 kimacce — 102 yaca (3 4daca B
HEJIEITI0).

[Ipenaraemerii B mporpaMMe 1o (131/13m<e nepedeHb J1abopaTOPHBIX padboT
U OIBITOB HOCHUT PEKOMEHJATEIbHBIA XapakTep, YYHTEIb JieTaeT BBEIOOD
mpoBeNeHUs JTa0OPATOPHBIX PA0OT W OMBITOB C YUYETOM MH/IMBH/Ty AIIbHBIX
O0COOCHHOCTEM  OOydYaroluMXcs, CIHCKAa JKCIEPUMEHTAIbHBIX  3aJIaHHi,
IpeajiaraéMbIX B paMKax OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 10 (hU3HKeE.



COJEP XAHME OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUH OKPY:KaI0LIero Mupa.

®dusnka — Hayka o npupone. fAsneHus npupoasl. PU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TENIOBBIE, JIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BennuuHbl. M3mepenne gusnueckux BennyuH. Ousnueckue
npubopsl. [lorpemnocts n3mepenuii. MexxayHapogHasi cucTeMa eIMHHII.

Kak ¢usuka u jgpyrue ecTeCTBEHHbIE HAyKH U3YyYalOT MPUPOLIY.
EcTecTBEeHHOHAYUYHBIII METOJ MO3HAHMS: HAaONIOJAEHUE, TOCTAHOBKA HAYyYHOI'O
BOIIPOCA, BBIABWKCHUE THUIIOTE3, OJKCIIEPUMEHT II0 IIPOBEPKE THIIOTE3,
oObsicHeHHe HaOmogaeMoro siBieHus. OnucaHue (QU3NUECKUX SBJICHUU C
IIOMOIIBIO MOJENEH.

Jemoncmpayuu.
1. MexaHuuecKkue, TEIIOBbIE, SJEKTPUUYECKHWE, MarHUTHBIE, CBETOBbBIC
SIBIICHUSI.

2. ®Ousudeckue MpuOOPHI U MPOIIeAypa MPSIMBIX U3MEPEHHUN aHaIOTOBBIM
U UPPOBBIM IPHUOOPOM.

Jlabopamopnuie padbomosl u onvimol.

Ompenenenure 1eHbl IeTICHUS MIKAJIbl U3MEPUTEIHLHOTO TTPUOOpa.

N3mepenne paccTosHuM.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

OmnpeneneHue pa3MepoB MaJIbIX TEJ.

N3mepenue temnepatypbl OpH MOMOIIU KUIKOCTHOIO TEPMOMETpa U

JaTYuKa TeMIepaTyphl.

[IpoBenenue ucciaeaoBaHus MO MPOBEPKE TMIOTE3bI: JATbHOCTD MOJETA

Iapuka, MYIMIEHHOTO TOPH30HTAIBHO, TEeM OOJbINe, YeM OOoJbIe

BBICOTA ITyCKA.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUsI 0 CTPOCHMH BelleCTBA.

CtpoeHue BellecTBa: aTOMbI M MOJIEKYJIb, HX pa3Mmepbl. OIMbITHI,
JTIOKa3bIBAIOIIIHNE TUCKPETHOE CTPOCHHUE BEUIECTRA.

JIBi>xkenue uacTtul BemiecTBa. CBsI3b CKOPOCTH JABMKEHHSI YacTHUI[ C
TemriepaTypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaumonaeiictBue qacTuil
BEILIECTBA: IPUTSKEHHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, >XUAKOCTEH U
TBEPBIX (KPUCTAIIIMYECKUX) Tell. B3auMOCBsI3b MEXKy CBOMCTBAMHU BEIIECTB B
pPa3HBIX arperaTHbIX COCTOSIHUAX M HX AaTOMHOMOJIEKYJISIPHBIM CTPOCHHEM.
OCcO00EeHHOCTH arperaTHbIX COCTOSSHUM BOJIBI.

Jemoncmpayuu.

1. HaOmrogenne 6poyHOBCKOTO ABM)KECHUS.

2. Habmonenue nuddysun.

3. HaGmiomenue  siBIeHUl, OOBSICHSIONIUXCS  MPUTSHKEHUEM WA

OTTAJIKUBAaHUEM YaCTHII BEIIECTRA.

Jlabopamophuie padbomosl u onvimol.

1. OueHka jauamMeTrpa aroMa METOJAOM PSAI0B (C HUCIOJIb30BAaHUEM

dboTorpaduii).

2. OmBITHI 10 HAOTIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITEI MO OOHAPYKEHUIO ACHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:keHne U B3aMMOJAEHCTBHE TeJl.
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Mexanuueckoe IBHKE€HHE. PaBHOMEpPHOE W HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpeniHsisi CKOPOCTh MPYU HEPABHOMEPHOM JABUKEHHU. Pacuér nmytu u
BPEMEHU JABUKECHHUS.

SBnenue uHepUHMH. 3aKOH MHEepUMHU. B3aummonencTBhe Ten Kak MpUYMHA
U3MEHEHHUS] CKOPOCTH [BHWKEHHA Tel. Macca Kak Mepa MHEPTHOCTH Tena.
[InotHoCcTh BemiecTBa. CBSA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €IMHULIE
00BEMa BeleCTBa.

Cuna Kak XapakTepucTUKa B3auMoaecTBus Ten. Cuiia ynpyrocTu U 3aK0H
I'yxa. U3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIIEHHE TATOTEHUS U CHIIA
Tsokectd. Cuna TsbKecTH Ha Jpyrux IoiaHetax. Bec tenma. HeBecomocTsb.
CrnoxeHue CHJl, HApPABJICHHBIX MO OAHOW MpsMOM. PaBHOAEHCTByromas Cuil.
Cuna tpenusa. TpeHHe CKOJBXEHUS U TPEHUE NOKOos. TpeHue B mpHUpojae U
TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHn4ecKoro IBHKEHHUS TeNa.
N3mepenne cKkopoCTH NPSIMOIUHERHOTO ABUKEHUS.
Habnronenue siBieHUss HHEPIIUH.
Habnronenue n3MeHeHHsi CKOpOCTH MPH B3aUMOICHCTBUU TEIL.
CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEJI.
CrnoxeHue cujl, HalpaBJICHHbBIX 110 OJHOM IPSIMO.
ﬂaﬁopamopubw paﬁombz u onvimol.
1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBWKEHUs (IIapuka B
AKUJKOCTH, MOJIETU AJIEKTPUYECKOTO aBTOMOOWIIS M TaK Jlajee).
2. OmnpeneneHne CpeaHe CKOPOCTH CKOJIbXEHUS OpyCcKa WIH IIapuKa 1o
HaKJIOHHOM IIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPAOrO Tela.
4. OmBbITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsbkeHus (aedopmarmn)
NPY>KUHBI OT TIPUI0KEHHON CHUIIBL.
5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbXEHUS
OT BECa TeJa U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEMN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KMJAKOCTEN U ra3oB.

JaBnenne. CrnocoObl YMEHBIIECHUS U yBEIWYEHUs JaBlieHUs. JlaBieHue
ra3a. 3aBHCHMOCTb JaBJI€HMs raza orT oObéMa, Ttemmeparypsl. llepenaua
NABJICHUS TBEPIABIMM TElaMH, XKUAKOCTIMU M Tra3amu. 3akoH [lackais.
[TneBMaTH4eckre MalIMHBL. 3aBUCUMOCTb JABJICHUS >KUJKOCTH OT TIIyOHHBI.
I'uppocratuueckuit mapamokc. CooOmraronuecs: cocyasl. [ uapaBimuueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMmocdepHoe napieHue. [IpuunHbl cyiiecTBOBaHuUs
BO3yIrHON 00omouku 3emumn. OnbiT Toppuyenmu. U3mepenne atmocdepHOTro
JaBJICHUA. 3aBHCHUMOCTh aTMOC(EPHOTO AaBJIEHUS OT BBICOTHI HaJ yPOBHEM
mopst. [Ipubops! 11 u3mepenust atMochepHOro JaBICHHUS.

JleyictBME KMAKOCTM M Ta3a Ha IIOTPYKEHHOE B HHUX  TeJO.
BrirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [lmaBanue Ten.
Bosngyxonnasanue.

Jemoncmpayuu.

1. 3aBUCUMOCTb JIaBJICHHS ra3a OT TEMIEPATYPBHI.

2. Ilepenava naBneHUs KUAKOCTHIO U Ta30M.

3. CooOmaroniuecs coCcysl.

4. I'mppaBinueckuil mpecc.

5. [IposiBneHue AecTBUS aTMOC(EPHOTO JABICHUS.
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6. 3aBHCHMOCTH BBITAJIKMBAIOIICH CHUIIBI OT 00BEMA MOTPYKEHHON YaCTH
T€Ja ¥ IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAOUIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.
YcenoBue nmaBaHusA TEN: IUIABAaHWE WA IIOTPY)KEHHE TeEl B
3aBUCHUMOCTH OT COOTHOILEHUS IIJIOTHOCTEM TENA U JKUIKOCTH.

Jlabopamophuie pabomosl u onvimol.

1. HccnenoBaHue 3aBUCHMOCTM Beca Tela B BOAE OT 00bEMa
NOTPYKEHHOM B )KUJKOCTb YACTH TEJIA.

2. OmnpenenieHre BBITAJKUBAIONICH CHUJIBI, JCUCTBYIONIEHM Ha TeJo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIIKMBAIOLIEH CHJIbI, AEUCTBYIOIIEW Ha
TEJI0 B )KUIKOCTH, OT MAcChl TeJA.

4. OnbITHl, JAEMOHCTPUPYIOIIHE 3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIBI,
NEUCTBYIOLIEH Ha TEIO B JKUIAKOCTH, OT OOBEMA MOIpYyXKEHHOU B
KUJKOCTb YaCTH T€JIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoncTtpyupoBanue apeoMerpa WIH KOHCTPYUPOBAHUE JIOOKH U
OIIpELICIIEHUE €€ IPY30IOABEMHOCTH.

Pa3zpnen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecHsl pbiuara. [IpumeHeHHe mpaBuia pPaBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaswio» wmexaHuku. KIIJ[ mpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprusd. KuHernueckas M IOTEHUHAIBHAS DHEPIUS.
[IpeBpamienre OAHOrO BHJAA MEXAHUYECKOM SHEPrMM B JpYroil. 3akoH
COXPAaHEHMS YHEPTUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomosl u onvimol.

1. OnpeneneHue paOOThl CWIBI TPEHHSI MPU PABHOMEPHOM JIBHXKEHHH

T€JIa 110 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBanue yCnoBUM paBHOBECHS pblUara.

3. Usmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPIUH.
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Pa3znen 6. TeruioBble siBJICHHS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHHUS
BellecTBa. Macca U pa3Mepbl aTOMOB U MOJIeKYJI. OMbIThI, TOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopaenu TBEPAOro, KUIAKOTO W Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue n amopdusie tena. OObsiCHEHUE CBOWCTB T'a30B, KHUAKOCTEH
Y TBEPABIX TEJI HA OCHOBE NOJIOKEHUW MOJIEKYJAPHO-KMHETUYECKON TEOPHH.
CmaurBaHU€ U KaNWJUISIPHBIC SIBJIEHUS. TeII0BOE paCIIupPEHUE U CxKATHUE.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKECHHUS
gactull. BHyTpenuss sHeprus. CrnocoObl W3MEHEHWsS BHYTPEHHEW SHEPTUH:
Terjionepegaya W coBepuieHue  pabotel.  Buasl  Temonepenauu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JIyYCHHE.

KonuuectBo TemnoTel. Y aenbHas TEMIOEMKOCTh BEHIECTBA. Temioo0MeH 1
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OamaHca. IlnaBnenue u
OTBEPJICBAHHE KPUCTAJUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABICHUS.



[TapooOpa3zoBanue u kouaeHcanus. Mcnapenue. Kunenue. YaenbHas Terora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOTO
JTABJICHMUS.

BnaxnocTts BO3myXa.

DHeprus TOIIMBA. Y e/IbHAS TEIIOTa CTOPAHUS.

[Ipunuuner padotel TernoBbix Asuratenei KIIJ[ temmoBoro asuratens.
TennoBple ABUTaTENM U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHHMsI U MPEBPALEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHKECHHSI.

Ha6monenue nuddysun.

HaOnronenue siBiieHni cMauMBaHUS U KaWUIAPHBIX SIBIICHUM.
Halnronenue TemioBoro paciiupeHus Teu.

W3meHenue naBiaeHus rasa npu U3MEHEHUH 00bEMa M HarpEBaHUM WU
OXJIAKJCHUH.

[IpaBuia u3MepeHus TEMIIEPATYPBHI.

Bunbl Tenonepenayn.

OxmnaxieHne Ipy COBEPLUICHUH PaOOTHI.

Harpesanue npu CoBepILIeHHH pabOThI BHEIIHNMH CUJIAMH.

10 CpaBHEHHE TEIIOEMKOCTEN pa3InYHbIX BELECTB.

11. HaOnroieHre KuneHusl.

12. HaOnroieHre MoCTOsTHCTBA TEMIIEPATYPBI IIPH TUIABICHHH.

13. Monenu TeIIoBBIX ABUTATEIEH.

Jlabopamophuie padbomosl u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKECHUS.
2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOW COJIM UJIU caxapa.
3. OmbITHI 10 HAOMIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenve AaBieHUs BO3ayxa B OajsIoHE MITPUILIA.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBJIEHUS BO3AyXa OT €ro
00BbEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

6. [IpoBepka TrUMIOTE3bl JIMHEWHONW 3aBHCHUMOCTH JUIMHBI CTOJOMKA

KUIKOCTH B TEPMOMETPUUECKOMN TpyOKE OT TEMIIEpaTypHI.
7. HaOnroneHune wW3MEHEHUsT BHYTPEHHEH JHEPruu Tela B PE3yJIbTare
TEIUIoNepeau U padOThl BHEITHUX CHJI.

8. HccnenoBaHue sBIEHMS TEIJIOOOMEHA MPU CMENIMBAHUU XOJOJHON U

ropsiueu BOJBI.

9. OmpezneneHne KOJIUMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOM MpHU

TEMJI000MEHE C HArPETHIM METAJUTMYECKUM LIUJIHHIPOM.

10. OnpeneneHre yIeapHON TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca uCrapeHus.

12. OnpeenieHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

13. OnpeeneHue yIeabHON TEMIOTHI IJIaBJIEHUS JIbJA.

Pa3znen 7. DinekTpryecKue M MATHUTHbIE SIBJICHUS.

Onektpusanus Ten. J[Ba poaa 3ieKTpUYecKuX 3apsiioB. Bzanmoneicteue
3apsoKeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTh CWIJIBI  B3aUMOJEUCTBUS
3apsKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEKY TE€JIAMU).

DnekTpuueckoe mnoiie. Hanpsk€HHOCTh 3nekTpudeckoro nosist. [punmmn
CYNEPIIO3ULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).
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Hocutenu »smekTpuyeckux 3apsaoB. OJIEMEHTApHBIM 3JIEKTPUYECKHMA
3apsa. Crpoenwe atoma. IIpOBOJHMKM M JMAJIEKTPUKUA. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHHUS AJIEKTPHUUECKOTO TOKa.
HctouHuku mocTOosSTHHOro Toka. J[eMCTBUSI 3JIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPHUUECKHUI TOK B )KHJIKOCTAX U Ta3ax.

OnekTtpuueckas 1enb. Cuia Toka. DJEKTPUUECKOE HampsiKEHHE.
ConpoTuBiieHHE NPOBOAHMKA. YJEIbHOE CONPOTHBICHUE BEIIECTBA. 3aKOH
Oma jqus ywactka nenu. IlocnenoBarenbHOe M MAapauIebHOE COEIUHEHHE
IIPOBOJHUKOB.

Pabota m MOIIHOCTH 3NEKTpUYECKOro ToKa. 3akoH Jlxoyms—JleHuma.
DNeKTpUYeCKue I[enu U MOTPEeOUTENH SICKTPUUECKON SHEPruu B OBITY.
Kopotkoe 3ambikanue.

[ToctostHuble  MarHuThbl. B3anMOAEHCTBME MOCTOSIHHBIX  MAarHHUTOB.
MarnuTtHoe mone. MarHuTHoe mosie 3eMJIM M €ro 3HauyeHHe JUIsl JKU3HU Ha
3emute. OnbIT Opcerena. MarHuTHOE MoJie 3JIeKTpU4eckoro Toka. [Ipumenenue
JIEKTPOMAarHuTOB B TEXHUKE. [lelicTBME MAarHMTHOTO IOJISI HA NPOBOJHUK C
TOKOM. DNEeKTpOIBUTaTehb IIOCTOSIHHOTO TOKA. Hcnonp3oBanue
AIIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apages. SIBneHue 3JIEKTPOMAarHUTHOM WHAYKUUHU. [lpaBuio
Jlenna. Onextporenepatop. CrnocoObl MOMYYEHUS 3JIEKTPUUYECKON SHEPruu.
DNEeKTPOCTaHIINK Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPTHH.

Jemoncmpayuu.

1. DnekTpu3anus Tell.

2. JIBa ponma SJIEKTPUYECKHX 3apsiaoB M B3aHUMOJEUCTBUE 3aPSKEHHBIX

TeIl.

3. YCTpOWCTBO U IEUCTBUE JIEKTPOCKOIIA.

4. DJEKTPOCTATUYECKAs] MHIYKIIHSL.

5. 3aKOH COXpaHEHUs IEKTPUUECKHUX 3apsI0B.

6. IIpOBOJHUKH U TUAIIEKTPUKHU.

7. MopnennpoBaHue CUIIOBBIX JIMHUM AJEKTPUYECKOTO TOJIA.

8. M CTOYHHMKH MOCTOSIHHOTO TOKA.

9. JleWcTBUSA dIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKHUI TOK B HKHUJKOCTH.

11. I'a30BBIM pa3psa.

12. 3MepeHne cuiibl TOKa aMIEPMETPOM.

13. I3MepeHne 2eKTpUIECKOT0 HAIIPS)KEHNS BOJIBTMETPOM.

14. PeocTar u MarasuH CONPOTUBIICHUN.

15. BzauMo1eiicTBHE TOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS ITOJII0COB MarHuTa.

17. MonenupoBaHue MarHATHBIX NIOJIEW OCTOSTHHBIX MArHUTOB.

18. OmnbIT Dpcrena.

19. MarHutHoe 1noJje Toka. DJIeKTPOMArHHuT.

20. JleyicTBME MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

21. DIIEKTPOABUTATEIb IOCTOSIHHOIO TOKA.

22. ccnenoBanue ABJIEHUS AIEKTPOMArHUTHON MHTyKIIVH.

23. OnpiTHl Dapajes.

24. 3aBUCHMOCTh HAIIPaBJIEHUS WHIYKIMOHHOIO TOKa OT YCJOBHM €ro

BO3HUKHOBEHHUS.
25. DIJIEKTPOreHePaToOp MOCTOSTHHOIO TOKA.
Jlabopamopnwie padomot u onvimol.



1. OmpITBl TIO HAONIOACHUIO DJJICKTPHU3AIMU TEJ WHAYKIMEH © TIpHU

COTIPUKOCHOBEHHH.

UccnenoBanne AEUCTBUS DIEKTPUYECKOTO TIOJS HA MPOBOJHUKU U

JTUDJICKTPHKH.

COopka u mpoBepKa paboThI MEKTPUIECKOM TIETTH TTOCTOSHHOTO TOKA.

N3mepenre u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryanpoBaHne HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYLIETO YEPEe3 PE3UCTOpP, OT

COTIPOTHUBJICHUS PE3UCTOPA U HANIPSHKSHUS Ha PE3UCTOPE.

7. OmbITHI, JTEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIEKTPUIECKOTO
COTPOTHUBJICHUSI MPOBOJHUKA OT €r0 JUIMHBI, IUIONIAINA TOMEePEYHOTO
CEUEHHUS U MaTepuana.

8. Ilpomepka mpaBmiIa CIOKECHHSI HAMPSHKEHUW TPH TMOCIEI0BATEILHOM
COCIMHECHHH JIBYX PE3UCTOPOB.

9. Ilpomepka mpaBuia Il CHJIBI TOKA TP MapaJICIbHOM COCIUHEHUU

N
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PE3UCTOPOB.

10. Onpenenenue paOOTBHl  ANEKTPUYECKOTO TOKA, HAYILIETO dYepes
pe3ucTop.

11. OnpeneneHue MOIIHOCTU 3JIEKTPUYECKOr0 TOKa, BBIIEISIEMON Ha
pe3ucrope.

12. UccnenoBanue 3aBUCHUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JaMIIOUKY, OT
HaIIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJ[ HarpeBaTens.

14. UccnenoBaHne MarHUTHOTO B3aMMOJIECTBUS IIOCTOSTHHBIX MAarHUTOB.

15. U3yuyeHre MarHuTHOTO IO IOCTOSIHHBIX MArHUTOB TIPU  HUX
00bEIMHEHUU U Pa3JICJICHUH.

16. UccnenoBanue JEWCTBHUS DJIEKTPUYECKOTO TOKA HA MAarHUTHYHO
CTPETIKY.

17. ONBITHI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTH CHJIBI B3aUMOJICUCTBUS
KaTyIIKA C TOKOM M MarHutra OT CHJIbl TOKa W HAalpaBJICHHUS TOKAa B
KaTyIIIKE.

18. I3yueHue AeNCTBUSA MAarHUTHOTO TTOJISL HA POBOJHUK C TOKOM.

19. KoHCTpyHnpoBaHue U U3y4eHHE PAOOTHI JICKTPOABUTATEIIS.

20. 3mepenue KII/] anexTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITHl TIO KCCJIEIOBAHUIO SBJICHUS AJIEKTPOMArHUTHON WHIYKIIUU:
VCCIICIOBAHUE M3MECHEHHUM 3HAYCHUS W HAIPABJICHUS WUHIYKIIMOHHOIO

TOKA.
9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe JaBrmkeHue. MarepuanbHas Touka. Cuctema OTCYETA.
OTHOCHUTENIBHOCTh MEXaHWYECKOI'O JIBH)KEHHs. PaBHOMEpHOE MpAMOIMHENHOE
nexeHue. HepaBHoOMepHoe mpsMoiMHEHOe nBHkeHue. CpengHss W
MTHOBEHHAs! CKOPOCTBh TeJa IPU HEPABHOMEPHOM JBVKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MNpsSMOJIMHEIHOE JBHkeHHE. CBOOOIHOE
nageHue. OnsITel ['anunes.

PaBHOMEpHOE NBHXKEHUE 1O OKpYKHOCTU. [lepron u yactoTa oOpaiieHusl.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpocTpeMuUuTENbHOE YCKOPEHHE.

[IepBpiii 3akon Herotona. Bropou 3akon HerooTona. Tperuit 3akoH
Herorona. [IpuHIumn cynepno3nuuu Cuil.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHs CKOJIbXKEHUS,
CUJIa TPEHUS ITOKOs, IPYTHUE BUABI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO
nageHus. J[Bmwxenue miaHer BOKpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOoBecue MmaTepuanbHOM TOYKA. AOCOMIOTHO TBEPAOE  TENo.
PaBHOBecHe TBEPAOro Tena ¢ 3aKpEIUIEHHONW OCBhIO BpamleHus. MOMEHT CHUJIBI.
LenTp TsKECTH.

Nmnynsc Tena. M3meHenue wummynbca. HMMmynsc  cuiabl.  3aKOH
COXpaHEHMS UMITYJIbCa. PEakTHBHOE IBUKEHUE.

Mexannyeckasi pabota U MOIIHOCTh. PaboTa cui TsSKECTH, YNpPYTrocTH,
Tpenus. CBs3b 3Hepruu U padothl. [loTeHnmanbHast 3HEPrus Tena, MOIHATOrO
HaJl IIOBEPXHOCTBIO 3eMuM. lloTeHumanbHass HHEPIUs CXKATOM IPYKUHBI.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKON IHEPIrUU. 3aKOH COXPAHECHUS
MEXaHUYECKOU YJHEPTUH.

Jemoncmpayuu.

1. HaOmroneHne MEXaHMYECKOro JIBHKEHHS T€ja OTHOCUTEIBHO Pa3HBIX

TE€JI OTCYETA.

2. CpaBHeHHME NyTE€W M TPACKTOPHI IBMXKEHHSI OJHOTO M TOrO K€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenne cKkOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUKEHUS.

Habnronenue nBM>XEHMS Tella [0 OKPYKHOCTH.

HaOnronenne MexaHUYECKUX SIBICHUHM, MNPOUCXOIAIIMX B CHUCTEME

orcuéra «Temexka» npu €€ paBHOMEPHOM MU YCKOPEHHOM JBH)KCHUH

OTHOCHUTENbHO KabuHeTa GU3HKH.

7. 3aBHCHMOCTb YCKOPEHUS T€jla OT MAcCChl TeJla U JCHCTBYIOIIEH HA HErO
CHJIBI.

8. HaOmronenue paBeHCTBA CUII IIPU B3aUMOJICHCTBUH TEJI.

9. HM3meHeHue Beca Tena NpU YCKOPEHHOM JIBUKEHUU.

10. [lepeaya uMITysabca py B3aMMOJEHCTBUH TEN.

11. IIpeoOpa3oBaHus SHEPTUH NIPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHEeHHE UMITYJIbCa IPU HEYIIPYTOM B3aHUMOJICHCTBUH.

13. CoxpaHeHHe UMITYJIbCa pU aOCOTIOTHO YIIPYTrOM B3aUMOIEHCTBUU.

14. HaOnroieHre peakKTUBHOTO JIBH)KCHHUS.

15. CoxpaHeHHE MEXAHUYECKON SHEPIUU TPU CBOOOIHOM IMa/ICHUH.

16. CoxpaHeHHE MEXaHUYECKOM SHEpPruM IpU JBHXKEHHHM Tela IOA
JNEUCTBUEM TPy KUHBI.

Jlabopamopnwie padomot u onvimol.

1. KoHcTpynpoBaHue TpakTa sl pa3roHa U JAJIbHEHUIIEr0 PABHOMEPHOIO
JBVKEHUS IIAPUKA WK TEJIEHKKH.

2. OmnpeneneHne cCpelHEld CKOPOCTH CKOJIBXEHHUS OpycKa WM JABUKECHUS
HIapvKa 10 HAKJIOHHOW INTOCKOCTH.

3. OmnpeneneHue yCKOpeHUs Tena MpU PaBHOYCKOPEHHOM JBW)KEHUH IO
HAKJIOHHOU IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH IyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HauaJbHOW CKOPOCTH.

5. IIpoBepka rumoTe3bl: €ciad HpPU PABHOYCKOPEHHOM JBMXKEHHH O€3
HAaYaJIbHOM CKOPOCTH IIyTHM OTHOCATCA KaK psAJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.
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6. MccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHIIBI
HOPMAaJIbHOTO JIaBJICHUSI.

7. Ompenenenue Ko HULMEHTa TPEHUS CKOIBKCHHUS.

8. Ompenenenue KECTKOCTU MPYKHUHBI.

9. Ompenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBHKCHHUH

Teja M0 TOPU30HTAIBHOM MOBEPXHOCTH.
10. Onpenenenue padOTHl CHJIBI YNPYTOCTH IPU MOABEME TIpy3a C
MCIIOJIb30BAaHUEM HEMOJBH>KHOIO U MOABUKHOTO OJIOKOB.

11. U3ydenue 3aK0Ha COXpaHEHHUs SDHEPTHH.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

Konebarenbnoe nBmwkenue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUI:
MEPUOJI, YacCTOTa, AMIUIATYyJIa. MaTeMaTU4eCKud W NPYKUHHBIA MasTHUKHU.
[IpeBparieHue 3HEprum Npu KoJaeOaTeIbHOM JBUKEHUU.

3aryxaromue kojeOanus.  BolHyxneHHsle  koneOanusa.  Pe3onanc.
Mexannueckue BodHBL. (CBOICTBA MeXaHMYeCKUX BOJIH. I[IpomonbHbie
NONepeYHble BOJHBL. [[IMHA BOJIHBI M CKOPOCTh €€ pacIpOCTPAHEHHS.
MexaHu4ecKkue BOJIHbI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. 'poMKocTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue KojeOaHU TeN MOJ JEUCTBUEM CHIIbI TSKECTU M CHJIBI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPYXKUHE.
HaOnronenue BoIHYXAEHHBIX KOJIEOAHUM U pe30HAHCA.
PacnipocTpaneHne npo1oibHBIX U NONEPEYHBIX BOJIH (HA MOJIEIN).
Habnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKYCTHYECKHU PE30OHAHC.
ﬂaﬁopamopubw pabomul u onvimol.
1. OmpezneneHue YacTOTHl M TMepHOJa KoJeOaHW MaTeMaTHUYeCKOTro
MasiTHUKA.
2. OmpepeneHne 4acTOThl U IEPHOJA KOJIeOaHNUH MPYKUHHOIO MasATHHKA.
3. HccinenoBanue 3aBUCHMOCTH IE€pUOAA KOJEOAHW MOJBELIEHHOIO K
HUTH Tpy3a OT JJIMHBI HUTH.
4. WccnenoBaHWe 3aBUCMMOCTH MepHOJia KOJIEOAHW MPYKMHHOTO
MasiTHUKa OT Macchl rpys3a.
5. IIpoBepka HE3aBHCUMOCTH MepHoJia KoueOaHuil rpy3a, MOABEIIEHHOTO
K HATH, OT MACChI Ipy3a.
6. OmBITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh TIepuoaa KoseOaHui
IPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. U3mepenue yckopeHus CBOOOJHOTO MaCHHS.

Pasnen 10. DuiekTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJie.  DJIEKTPOMarHuTHble BOJHBL.  CBoMcTBa
IIEKTPOMAarHuTHeIX BOJH. Illkana asnekTpoMarHuUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DnekTpomMarHuTHas npupona ceera. CKopocTh cBeTa. BoslHOBBIE CBOICTBA
CBeTA.

Jemoncmpayuu.

1. CBolicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padomot u onvimol.
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1. V3yudeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBbIO MOOUIIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmens  cBera. Mcrounuku — cBera.  [Ipsmonunernnoe
pacnpoctpaHeHue cBeta. 3atmeHuss ConHua u Jlynel. OTpakeHue cBera.
[Tnockoe 3epkano. 3aKkoH OTpaKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus: cBera. [lonHoe BHyTpeHHee
OTpakeHue cBeTa. lcrnonap30BaHME NOJHOIO BHYTPEHHErO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom nyuedr B smn3e. OnTmdeckas cuctema Qortoarmapara,
MHUKpPOCKOINIa M TeJecKomna. a3 kak ontuyeckas cucreMa. bau3opykocTbs u
JAIbHO30PKOCTb.

Paznoxxenne Oenoro ceera B crekTp. Onbitel HbioTona. CnoxxeHue
CHEKTpaJbHBIX IBETOB. Jlucnepcust cBeTa.

Jlemoncmpayuu.

1. IlpsAMonMHENHOE paclpoCTpaHEHNE CBETA.

2. OTpaxkeHue cBeTa.

3. IlonyueHne wn300paXeHU! B IIJIOCKOM, BOTHYTOM M  BBIIYKJIOM
3epKanax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xon ay4eil B coOuparoiiei JInH3e.

XO0J Iy4der B pacCenBarOLIEH JIMH3E.
[Tonyyenue n300pakeHU ¢ TOMOIIBIO JINH3.

9. INpunuun geiictBus GoToanmnapara, MUKPOCKOIIA U TEJIECKOTA.

10. Monens riasa.

11. Pa3noxeHnue 0enoro cBera B CHEKTP.

12. Ilomyuyenue Genoro cBeTa Mpu CI0KEHUU CBETa Pa3HbBIX L[BETOB.

Jlabopamopnuie padbomosl u onvimol.

1. HWccnenoBaHue 3aBUCUMOCTH yrila OTPa)KE€HHs CBETOBOTO JIyda OT yria

naJeHUs.

2. W3yueHne xapaKTEepHUCTUK U300pa)KE€HUs MIPEAMETA B INIOCKOM 3€pKaJie.

3. HccinenoBanue 3aBUCHMOCTH YIUIa IPEJIOMJIEHUS CBETOBOTO Jydya OT

yTila naJeHs Ha TPaHULE «BO31YX—CTEKIIO».

4. llomydeHne n300paxeHH ¢ MOMOIIBI COOUPAIOIIEHN JIHMH3BI.

5. Ompenenenne (POKYCHOTO pacCTOSHHA U ONTHUYECKOM  CHIIBI

coOuparonie TMH3bIL.

6. OMBITHI 1O Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITHI 10 BOCOPUATHIO LIBETA MPEIAMETOB NPU UX HAOIIOJECHUU Yepe3

LBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnsitel Pesepdopna u mianerapuas monenb aroma. Mozens atoma bopa.
Hcnyckanue n normouieHre ceeta arToMoM. KBaHThl. JInHEeHYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anbga, Oeta- u ramma-msnydenus. CrpoeHue
aTroMHOro sanpa. HyxkmoHHas  Momens  atomHoro  siapa.  M3oTtomsl.
PannoaktuBHbIe peBpaluenus. [leproa noiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPaHEHHUS 3apsI0BOIO U MacCOBOT'O YHUCEN.
DOHeprus cBsi3U aTOMHBIX sjep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTes3a u
nenenus saep. Ucrounuku sneprun CoHIa U 3BE3I.

Snepuas sHepreruka. JleMCTBUA PaguOAKTUBHBIX W3JIyYCHUN Ha JKUBBIE
OpraHU3MBbl.
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Jemoncmpayuu.

CrHeKTpbl U3TyYEHUS U MOTJIOIIECHHS.

CHeKTpbl pa3IMYHbIX ra30B.

CnexTp Bogopoa.

Habnronenue tpekoB B kamepe Bunbcona.

PaboTta cuéTunka HOHU3UPYIOUIUX U3ITYyYEHU .

Peructpanus uznydeHrs NpupoIHbIX MUHEPAIOB U IPOYKTOB.
ﬂaﬁopamopubw pabomul u onvimol.

1. HaOmroneHue CIUTOMIHBIX U IMHEWYAThIX CIEKTPOB U3TyYEHHUS.

2. HccnenoBaHue TpEKOB: U3MEPEHUE SHEPTUH YACTHULBI IO TOPMO3HOMY

nyTtu (o ¢potorpadusam).

3. U3mepenue pagnoakTuBHOTO (HOHA.

IToBTOPHUTEIBHO-00001IAOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO-006001aIOIIIN I MOJYJb IpeHa3HauYeH TUIS
CHUCTeMAaTHU3allud U O00OOIIEeHHs MPEIMETHOTO COJACPKAaHUS U OIbITa
JeSITeIbHOCTH, TPHOOPETEHHOTO MPU U3YUYEHUU BCErO Kypca (PU3WKH, a TaKKe
JUIS TIOATOTOBKH K OCHOBHOMY TOCYJIAapCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00yJaronuxcsi, BRIOPABIIMX 3TOT YYCOHBIN TIPEIMET.

[Ipn u3ydyeHHH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS
BUIbl JCATEIBHOCTH, Ha OCHOBE KOTOPBIX O0OECHeuHnBaeTCsl JOCTHKEHUE
OPEIMETHBIX W METAlpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB OOy4YeHHs,
(dopMupyeTcsi eCTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HaYYHBIX METOJIOB
UCCIICJIOBAHUS SIBJICHUN MPUPOJABI U TEXHUKH, OBJIAICHUE YMEHHUSIMH OOBSICHSITD
dusnyeckue SBICHUS, MPUMEHSS MOJTYYSHHbIC 3HAHUs, PellaTh 3aJ1a4H, B TOM
YHCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHOMIIHATBHO ~ JESITEIbHOCTHBIM  XapakKTep  JTaHHOrO  pasjiena
peanu3yeTcs 3a CUET TOro, YTO OOYHAIOIIUECS BBITOJIHSIOT 3a/1aHHSI, B KOTOPBIX
UM IIpeJiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pAcCloO3HaBATh M HAY4YHO OOBICHATH
¢dusnyeckue sIBICHNUS B OKPY KAIOLIEH MPUPOE U MOBCEIHEBHOM KU3HH;

UCTOJb30BaTh HAYYHBIE METOABl HCCIEAOBaHUSA (PU3MUECKUX SIBICHUH, B
TOM YHCJIE JJIs IPOBEPKU TUIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH Hay4YHBbIE OCHOBBI HanOoJiee BaXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTUW, HAOpUMep, MPAKTUYECKOTO  MCHOJIB30BAHMS  Pa3IMYHBIX
VCTOYHHMKOB SHEPIHUHM HAa OCHOBE 3aKOHA IPEBpALICHUS U COXPAaHEHUS BCEX
U3BECTHBIX BUJOB SHEPTUU.

ounkwnN =



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INTPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

W3ydyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 00mero ob6pa3oBaHus
HaIpPaBJICHO Ha JOCTH)KEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX U IPEAMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB.

B pesynbrare wu3ydeHuss (PU3MKM HA YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanust y oOydaromerocs OyayT chopmupoBaHbl  CIEAyIOLINE
JUYHOCTHBIE PE3yJIbTAThl B YACTHU:

e 1) maTpuoTH4YEeCKOr0 BOCIIUTAHUSA:

e - TIpPOSABICHHE HHTEpPECAa K HCTOPUM U COBPEMEHHOMY COCTOSIHHIO
POCCHIICKOM (PM3NUECKON HAYKU;

e - [IEHHOCTHOE OTHOUIICHHE K JTOCTHKEHUSIM POCCHUICKUX YUEHBIX-(U3UKOB;

e 2) rpa:KJIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e - TOTOBHOCTb K AaKTUBHOMY VYYacTHUIO B OOCYXIEHHU OOIIECTBEHHO
3HQUMMBIX M O3TUYECKUX TMpoOJieM, CBA3AHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN (DU3UKH;

e - OCO3HAaHUE BAXXHOCTH MOPAIBHO-3THYECKUX MPUHUUIIOB B JESITEIBHOCTH
YYEHOrO;

e 3)3CTEeTHYECKOro BOCIIMTAHMS:

e - BOCIPHSTHE 3CTETUUYECKHX KauecTB (PU3NUECKON HayKu: €€ TrapMOHUYHOTO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

* 4) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

* - OCO3HAHME LEHHOCTH (PU3UYECKON HAyKH KAaK MOIIHOIO HHCTPYMEHTa
MO3HAHHUS  MHUPA, OCHOBBI  Da3BUTUS  TEXHOJOTHHM,  BaXKHEHIIEH
COCTaBJISIOIIEN KYJIbTYPBI;

e - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, MHTEPECA K HCCIEN0BATEIbCKON
NEeATENbHOCTH;

e 5) <d¢opmupoBaHusi KYJbTYPbl 3A0POBbS M 3MOLHMOHAJIBHOIO
OJ1aronoJry4ms:

e - OCO3HaHHE LEHHOCTH Oe3omacHoro oOpa3a JXHM3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXHOCTH MPAaBWJI OE30MaCHOrO0 MOBEACHHUS Ha
TpaHCIOpPTE, HA JOPOrax, C AMEKTPUUECKUM U TEIUIOBBIM 000PYJIOBAHUEM B
JIOMAITHUX YCJIOBUSIX;

e - cpOpPMHPOBAHHOCTh HaBbIKa PEQIIEKCUHU, NMPU3HAHHE CBOEro IMpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4eiaoBeKa;

e 6) TPYA0BOr0 BOCIIMTAHUSA:

e - AKTHBHOE Y4YacTUE€ B PELICHUM MPAKTHUYECKHX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeIbHON OpraHW3aliyd, TOpoJaa, Kpas) TEXHOJOTHUYECKOW U
COLIMATbHON HANpPaBIEHHOCTH, TPEOYIOMMX B TOM YHCIE U (U3NYECKUX
3HAHM;

e - UHTEpEC K NPAKTHUYECKOMY M3YUEHHIO MPOQPECCHii, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JOrM4e€CKOro BOCIIUTAHUS

e - OpPHUEHTalUs HAa MpUMEHEHHE (PU3MUECKUX 3HAHUU IS pPelIeHUs 3a/1ay B
o0acTh OKpY’Kalollel cpelbl, MIAHUPOBAHUS IMOCTYNKOB M OIIEHKH HUX
BO3MO>KHBIX ITOCIEACTBUAN I OKPY KAIOIIEH CPE.IbI;

e - OCO3HaHHUE TN00AJHLHOrO XapaKTepa PKOJOTUYECKUX MPOoOJieM U MyTed uX
peLIeHHS;

e 8) ajanTauuu K U3MEHAKIIMUMCSH YCJAOBUAM COLHUAJBHON U NMPUPOIHOMI
cpeabl:



- HOTpC6HOCTB BO BSaHMOHCﬁCTBHH IIpHU BBIIIOJIHCHUHN I/ICCJ'IGI[OBaHI/Iﬁ n
IIPOCKTOB (bHBH‘-IGCKOfI HarpaBJICHHOCTH, OTKPBLITOCTb OIIBITY W 3HAHUAM

JPYTHUX;

* - IIOBBIIEHHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MNPAKTUYECKYIO
JIEATENBHOCTD;

e - moTpeOHOCTP B (OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh WJEHU, TOHATHSA, THUNOTE3bl O (U3MYecKux OOBEKTaxX u
SABJICHUSX;

e - oco3HaHWe neUIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETCHTHOCTEH B
obnactu pU3UKH;

e - IUIAHUPOBAHUE CBOErO Pa3BUTHS B MNPHUOOPETEHUH HOBBIX (PU3HMUYECKUX
3HAHUM;

e - CTPEMJIICHHME aHAIU3UPOBAaTh W BBIABISITh B3aMMOCBSI3U IPUPOJBL,
o0IIecTBa M 3KOHOMHUKH, B TOM YHUCIE C HCIOIb30BaHHUEM (U3NUECKUX
3HAHUM;

* - OLICHKA CBOMX JECWCTBHM C YYETOM BIIMSHHUSA Ha OKPYXAIOIIYIO Cpenay,
BO3MOJKHBIX TJI00AJTBHBIX MOCIEICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynprare ocBOeHHs HporpamMMmbl MO (pu3MKe HAa ypOBHE OCHOBHOTO
obmero  oOpa3oBanusi y  oOyuaromerocss  OyayT  chOpMHUPOBAHBI
MeTanpe/MeTHbIe pe3yJbTaThl, BKJTIOYAIOIIIE MO3HABATENIbHbIC
yHHUBEpCcajbHble Yy4eOHbIE JAEWCTBUSA, KOMMYHUKATHUBHBIE YHHBEpPCATbHbBIC
yueOHbIe ACHCTBUS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbIE JEHCTBHS.

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUSA

ba3oBble Jornveckue 1eicTBUS:

e BBIIBISTH W XapaKTePU30BaTh CYIIECTBEHHBIE NPHU3HAKH OOBEKTOB
(siBEHUI);

e YCTaHABJIMBATH CYIICCTBEHHBIM MPHU3HAK KiIacCU(DHUKAIIMU, OCHOBAHUS
1151 0000IIEHNS U CpaBHEHUS,

e BBISBIISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B PacCMaTPUBAEMBIX
dakTax, MaHHBIX W HAONIOACHUSIX, OTHOCSIIHUXCA K (U3HUYCCKUM
SIBJICHUSIM;

*  BBIABJISITH IPUUYMHHO-CJICICTBEHHBIE CBSI3U MPU U3YUYCHUU (PU3UUECKUX
SIBICHUA U TMPOLECCOB, JieJlaThb BBIBOABI C  KCIOJIb30BAHHEM
JNEIYKTUBHBIX U UHAYKTUBHBIX YMO3aKJIIOUEHUM, BBIIBUTATh THIIOTE3bI
O B3aUMOCBSI3SIX (PM3UYECKUX BEIIMYUH;

* CaMOCTOATEIHHO BBIOMpATh CIOCOO pelIeHHus yueOHOW (U3UYECKO
3a/1auu (CpaBHEHUE HECKOJIBKUX BAPUAHTOB PEIICHUS, BEIOOP Hanbosee
MOAXOJISAIIEr0 C YYETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUA:

* HCIOJB30BaTh BONPOCHl KAK  MCCJIEAOBATEIbCKUI  MHCTPYMEHT
MTO3HAHUSI;

e TMPOBOAUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIaHy  OIIBIT,
HECJIOKHBIM (U3UYECKUI DKCIIEPUMEHT, HEOOJBIIOE WCCIICTOBAHUE
(HU3UYIECKOTO SIBJICHUS,

e OILICHUMBATh Ha TMPUMEHUMOCTh M JOCTOBEPHOCTh HHGOPMAIIHIO,
MOJIYYEHHYIO B XO/JI€ UCCIICIOBAHMS WM SKCIIEPUMEHTA;



CaMOCTOATENHLHO  (hOpMyIUpOBaTh OOOOIEHUS W  BBIBOABI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,
MIPOTHO3UPOBATh BO3MOXKHOE JaNbHEHIIee pa3BUTHE (PU3HUECKHUX
MPOIIECCOB, a TAKXK€ BBIIBUTATH MPEANOIOKEHUS 00 WX pPa3BUTHUU B
HOBBIX yCIIOBUSX U KOHTEKCTaX.

Pabora ¢ uHpopmanmei:

IPUMCHSTH Pa3InNIHbIC METObI, HTHCTPYMEHTBI M 3aIPOCHI IIPHU ITOUCKE
¥ 0TOOpe MHPOPMAITUH W JAHHBIX ¢ YIETOM MPEUI0KCHHON YueOHOH
bu3ndeckoit 3a1a4u;

aHAJIM3UPOBATb, CHCTEMAaTHU3HPOBAThH U UHTEPIIPETHPOBATH
UHGOPMAITUIO PA3TMYHBIX BUIO0B U (POPM IIPEICTABICHHUS;
CaMOCTOSITEJTbHO BBIOMPATh ONTUMAIBHYIO (OpMy MpeacTaBiIcHUS
UHPOpMAIIMU W WUTFOCTPUPOBATH pellacMble 3aJaddl HECIOXHBIMHU
cXeMaMH, TuarpaMMaMi, HHOU TpaduKOi ¥ UX KOMOWHAITUSIMHU.

KoMMmyHHMKAaTHBHBIE YHMBeEpPCaIbHbIe YUeOHbIe 1eliCTBUSA:

B X0Ji¢ OOCYXJICHHS Yy4eOHOT0 MaTepHraia, pe3yabTaToB J1ab0paTOPHBIX
paboOT M MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOn
TEMbl W BBICKA3bIBaTh WJICHM, HAIICJICHHBIE HA pEUICHUE 3aJaud U
noJi/iep kKaHue 0JaroKenaTeIbHOCTH OOIIEHUS;

COMOCTABJISATh CBOM CYXKJICHHUS C CYXACHUSMH JAPYrUX YYaCTHHKOB
Jyanora, 0OHapyKUBaTh Pa3Inuue U CXOACTBO MO3UIINM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOJUYHO TPEACTABIATh PE3YJBbTAThl BBITIOJHEHHOTO (DHU3UYECKOTO
OMbITa (IKCIEPUMEHTA, UCCIIEIOBAHMUS, IPOEKTA);

NOHMMATh W  HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHIAHOM U
WHINBUIYyaTbHOH pPAa0OThI TPU PEUICHWHW KOHKPETHOH (U3MUecKon
npo0JieMbl;

NPUHUMATh 1I€IM  COBMECTHOM JIESITEIIbHOCTH, OPTraHU30BLIBATH
JNEUCTBUSL TO €€ JOCTHKEHHUIO: paCHpeleNiaTh pOJIM, OOCYKIaTh
MPOILIECChl U PE3YyJbTAaThl COBMECTHOW pPabOThl, 0000IIATh MHEHUS
HECKOJBbKHUX JIFOICH;

BEITIOJIHATH CBOKO 9acTh palOThI, JOCTUTAsI KAY€CTBEHHOTO pe3yJbTaTa
[0 CBOEMY HANpPaBJICHUIO U KOOPAUHUPYS CBOMU JCUCTBUSI C JPYTUMHU
YJ€eHaMU KOMaH/Ibl;

OLICHUBATh KAYECTBO CBOErO BKJIAJa B OOIIMM MPOJAYKT MO KPUTEPUSIM,
CaMOCTOATETHLHO C(OPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PeryisiTuBHBIC YHUBepCaJIbHbIe Y4eOHbIE 1eiCTBUA

Camoopranusanus:

BBIIBJISITH MPOOJEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalMsX,
TpeOYIOMIMX AJIS pelIeHUs] PU3NIECKUX 3HAHUM;

OPUEHTUPOBATBCS B PA3IMYHBIX MOAXOAAX MPHUHATHA pEUICHUI
(MHIMBUAYaJIbHOE, MPUHATHE PELICHUS B IPYIIIE, NPUHATHE pEUICHUI
rpyIIoi);

CaMOCTOSITENTFHO COCTaBIISATh QJITOPUTM peEIlIeHuss (PU3UYECKON 3a1aduu
WIM IUIaHa HCCIEAOBaHUS C YYETOM HUMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpPOBaTh MpejaraeMble
BAPUAHTHI PEUICHHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN UHTEJLJIEKT:



JaBaTh AaJEKBATHYIO OLEHKY CHUTyalluM W [peajiaraTb IUIaH €€
WU3MEHEHMUS;

OOBSACHATh TNPUYUHBI JTOCTHOXKEHHS (HEIOCTHXKEHHS) pe3yJbTaToOB
NESATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B I€ATEIBLHOCTD (B TOM YHCJIE B XOJ1 BHIIIOTHEHUS
¢u3nyecKoro HCCIeAOBaHUS WIM TPOEKTa) HAa OCHOBE HOBBIX
O00OCTOSITENCTB, U3MEHHUBILIUXCS CUTYallMil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTh Ce€0sI Ha MECTO JPYroro 4YejoBeKa B XOJAE CIOpa WU
JUCKYCCUM HAa HAy4yHYKl TEMy, I[OHMMAaTbh MOTHBBI, HaMEpEHUs U
JIOTUKY APYroro;

npuU3HaBaTh CBOE MPaBO Ha OUIMOKY MPH peUIeHUH (PU3NYECKUX 33134
VI B YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO JIPYroro.

NNPEIAMETHBIE PE3YJIBTATBI

K koHuy oOyuenuss B 7 KJjacce NPEeIMETHBIE pe3ybTaThl HA 0Aa30BOM
YPOBHE JIOJKHBI OTpaxaTh c(POPMHPOBAHHOCT Yy 00YHAIOIIUXCS YMEHUI:

UCTIONb30BaTh MOHATUSA: (U3MYECKHE UM XUMHUYECKHE SBIICHUS,
HaOJI0IeHNE, SKCTIEPUMEHT, MOJIEIb, TUIIOTE3a, CAUHUIIB (DU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSIHUS BellecTBa (TBEPAOE,
KHUJAKOE, Ta3000pa3HOE), MEXaHMYECKOE [BIKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSAMOJIMHENHOE), TPACKTOpHS, PaBHOJAECHCTBYIOLIAS
cwria, nedopmarus  (ympyras, —IUIacTHYEeCKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuuaTh ABieHus (qud¢ys3us, TEIUIOBOE IBUKEHHE YaCTHUIL
BEILECTBA, PABHOMEPHOE [BHKEHHWE, HEPAaBHOMEPHOE [BHIKECHHUE,
WUHEPLMS, B3aUMOJEWCTBUE TEJl, pPAaBHOBECHME TBEPABIX TEA C
3aKpEIUIEHHOM OCBIO BpallleHMs, Iepefada JaBJIeHUs TBEPABIMU
TeNaMHU, XHUAKOCTAMU U Ta3aMH, aTMOC(HEpHOE AaBlieHUE, IJIaBaHUE
T€J, NPEBPAILICHUS MEXaHUYECKOM SHEpPruyM) MO OINHCAHHIO HX
XapaKTEPHBIX CBOICTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIHMX
JaHHOE (DH3UYECKOE SIBICHUEC;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUUH B
OKpY>KaloIlleM MHpE, B TOM uucie (PU3NYECKUE SIBICHUS B MPHUPOJE:
OPUMEPHI ABMKEHUS C Pa3IUYHBIMUA CKOPOCTSIMU B KUBOM U HEXUBOU
npUpoAe, ACHCTBUE CHIIBI TPEHUS B NPUPOJIE M TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJIEHUS HA )KMBOW OpPTaHW3M, IUIaBaHUE PbIO, phluaru
B TEJ€ YEeJOBEKa, INPH 3TOM NEPEBOJUTH IMPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJIEISAThH CYyIIECTBEHHBIC CBOMCTBA (TIPU3HAKH ) (PU3HUECKHIX
SIBJIICHHI;

ONMCHIBATh W3YYEHHBIE CBOMCTBA TelI M (PU3NYECKUE SBICHUS,
UCTIONBb3ysl (PU3MYECKHE BEIWYMHBI (Macca, OO0BEM, IUIOTHOCTh
BEILECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIIPYTOCTH,
CWJIa TSKECTH, BEC Tejla, CHJa TPEHHWs, JaBieHue (TBEPAOro Tena,
XKHUJKOCTH, Tras3a), BBITAJKMUBAIOIIAs CHJIA, MEXaHH4Yeckas padora,
MOIIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbl, KOA((UIHEHT MOJE3HOTO
NENCTBUSA MEXaHU3MOB, KUHETUYECKAs U IOTEHLIUAIIbHAS SHEPIHs), U
OINKCAaHUU MPABUIIBHO TPAKTOBATh (PU3UUECKHUI CMBICT UCTHOIb3YyEMBIX
BEJIMYMH, WX OOO3HAYeHHs] W €IUHUIBl (U3NYECKUX BEJIHYMH,



HaXOAUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C
JIPYTMMH BEIUYMHAMHU, CTPOUTH IpaUKH H3yYEHHBIX 3aBUCUMOCTEN
(bU3HYeCKNX BEINYNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3Yysl MpAaBHJIA CIIOKEHUS CWI (BIOJb OJHOM MPSAMOM), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumezna, IpaBUiIO PaBHOBECHs pblyara
(O7o0ka), «3070TOE TPaBUIO» MEXAaHUKH, 3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPTuH, MPU 3TOM JAaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3allMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKUE SIBIEHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM
YuCI€ W B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIIBIATH NPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHHE U3 1—2 JIOrM4ecKuX IIaroB ¢ Oonopoil Ha 1—2 M3y4YeHHBIX
CBOMCTBa  (DUM3MYECKUX  SABJICHUH, (PUMUECKHX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemarb pacy€THble 3aayd B 1—2 JEHCTBHSI, MCIOJIBb3Ys 3aKOHBI U
(dopMyIibl, CBsI3bIBAIONINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAINU3a
YCIOBHSI  3aJa4yd  3alUChiBaTh KpPAaTKOE YCIOBUE, IOJCTaBIATH
¢usnyeckue BETUYUHBI B (OPMYJIBI U MPOBOAUTH PACUETHI, HAXOIUTh
CIPABOYHBIE JTaHHbIE, HEOOXOANUMBIE JJII PEUIEHUs 3a]1ay, OLEHUBATh
PEATMCTUYHOCTD MOTYYSHHON (PU3NYECKON BETUUHHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIMIMTh MPU MOMOILU
¢u3nyeckux METOAOB, B ONHCAHUM HCCIENOBAaHUS  BBIICIATDH
MIPOBEPSIEMOE MPEIOI0KEHNE (rumoresy), pas3nuyaTh 151
VMHTEPHPETUPOBATH MOJYUYEHHBII pe3yiabTaT, HAXOAUTh OIIUOKH B XOJ€
OIIbITA, JIEJIATh BBIBOJBI IO €T0 pe3yjbTaTaMm;

OPOBOAUTH OMBITHl IO HAOMIOAEHUIO (PU3UUYECKUX SIBICHUNW WU
¢usznyeckux ~ CBOMCTB  Teln:  (OpMYyJIUpOBaThH  MpPOBEpsieMble
NPEANONOKEHUsA, CcoOMpaTh  YCTAHOBKY M3  MPEIJI0KEHHOIO
000pyI0BaHUS, 3aIIMCHIBATH X0 ONBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATD MPSIMBIE MU3MEPEHUSI PACCTOSHHS, BPEMEHH, MAacChl Tea,
o0BbéMa, CHUJIBI M TEMIEpaTypbl C HCIOJIB30BAHUEM AHAIOTOBBIX M
G pOBBIX NPUOOPOB, 3aMKMCHIBATh MOKA3aHHUS MPUOOPOB C YYETOM
3aJTaHHOM aOCOTIOTHOM MOTPEITHOCTH N3MEPEHUN;

IPOBOJAUTDH MCCIEAOBAHUE 3aBUCMOCTH OJHOM (PU3MUECKON BETUYHHBI
OT PYTOM C UCHOJb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBMXKYLIErOCA TeJa OT BPEMEHU JIBW)KEHHS Teja, CHIIbI
TPEHUS CKOJIbKEHUSI OT Beca Tejla, KayecTBa 00pabOTKU MOBEPXHOCTEM
T€1 W HE3aBUCUMOCTH CWJIBl TPEHHS OT IUIOIIAAU CONPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTU OT yJIMHEHUS NPYKUHbBI, BBITATKUBAKOLIEH CUIIBI
OT 00BbEMa MOrPYKEHHOM YacTH Tella U OT IJIOTHOCTH KUAKOCTH, €€
HE3aBUCHMOCTH OT TIUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
NOTPY’KEHO TENO, YCIOBUMN IIJIABAHUS TEJl, yCIIOBUI PABHOBECHS pblyara
U OJIOKOB), y4acTBOBaTh B IUIAHHPOBAHMM Y4E€OHOTO HCCIIEIOBaHUS,
coOupaTb  yCTAaHOBKY W  BBIIOJHATH  U3MEPEHHs,  CIEIys
NpeJIOKEHHOMY IUIaHy, (UKCHPOBATh pE3yNbTaThl MOJTYYECHHOU
3aBUCUMOCTH (PM3MYECKUX BEIMYMH B BUIE NPEIIOKEHHBIX TaOIUI] U
rpaduKoB, JAeNaTh BBIBOJBI [0 PE3YJIbTaTaM HCCIEIOBAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHMS (PU3HYECKUX BEJIMYMH (IJIOTHOCTh
BEIECTBA KUIKOCTU W TBEPAOrO Teja, CUla TPEHUS CKOJIbKEHHUS,
JABJIEHUE BO3JyXa, BBITAIKUBAKOIIAs CHJA, JEWUCTBYIOIIAs Ha
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HNOTpyKEHHOE B JKUIKOCTh TeNO, KOI(DPHUIIMEHT MOJIE3HOTO NEHCTBUS
IPOCTBIX MEXAHU3MOB), CJEAys MNPEJIOKEHHON HWHCTPYKUUU: IpU
BBIMIOJTHEHUH U3MEPEHUN cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUMCIISITh 3HAUEHNE UICKOMOMW BEJIHYMHBI,

coOnMroJaTe IpaBWia TEXHUKM Oe30macHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS IPUOOPOB M TEXHUYECKUX YCTPONCTB:
BECBI, TEPMOMETp, AUHAMOMETpP, COOOILIAIOIIUECS COCYAbl, OapoMeTp,
pbIYar, MOJBMKHBINA U HETIOABM>KHBIHN OJI0K, HAKIIOHHAS MJI0CKOCTH;
XapaKTEepHU30BaTh MPUHUMUIIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa UX ONUCaHuA (B TOM YHCIIE:
NOJIIUITHAKY, YCTPOMCTBO BOAOIPOBOJA, TUAPABIMYECKHN TIIpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMETp), HCIOIb3Ys
3HaHUS O CBOWCTBAaX (UBNYECKUX SIBICHUH U HEOOXOIMMBIC
¢uznyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

OpPUBOJUTH MpUMEpHl  (HaXoAWTh HWH(MOPMALMIO O MpHUMEpax)
IPAKTHYECKOTO HCIIOIb30BaHUS (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HH ISl 00ecTieueHnus: 0€30IacCHOCTH TIPU 0OpaIlleHur ¢ MpuOopaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTHYECKOT0 NTOBEJAEHUS B OKPYIKAIOIIEH Cpeae;
OCYIIECTBIATH OTOOpP HMCTOYHHKOB HHpopMmanuu B VHTepHeTe B
COOTBETCTBHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINUXCSA 3HAHUM M NYTEM CpPaBHEHUS pa3IMYHBIX HCTOYHHKOB
BBIICTIATh HHPOPMAIMIO, KOTOpasl SIBISETCA MPOTUBOPEUUBON WU
MOKET OBbITh HETOCTOBEPHO;

UCIIOJIb30BaTh IPU  BBINOJHEHUWM YYEOHBIX 33JaHUl  Hay4HO-
HOMYJISIPHYIO JTUTEpaTypy (U3HUECKOTO COACpNKAaHHS, CIHPaBOYHBIC
MaTepuaibl, pecypcbl cetn  MHTepHer, Biaaerb NpUEMaMuU
KOHCTIEKTUPOBAHUSl TEKCTa, mpeoOpa3oBaHusi WHGOpPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPaTKWE MHCbMEHHBIE U YCTHBIE COOOIICHHS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMalnu (PU3NIECKOTO COACPKAHUS, B
TOM 4YHCJIE€ MyOJWYHO JeNiaTh KpaTKHWE COOOIIEHHUs O pe3yjbTaTrax
OPOEKTOB WM y4eOHBIX HCCIENOBaHHUM, MpU OSTOM TI'PaMOTHO
UCTIONb30BaTh HW3YYCHHBIM TMOHATHHHBIN ammapar Kypca (QU3MKH,
COIPOBOK/IaTh BBICTYIUICHHE MTPE3EHTALINEH;

IPYU BBIIOJIHEHUH Y4E€OHBIX IMPOEKTOB M MCCIENOBAHUNA paclpeleisiTh
00s13aHHOCTH B TPYyNI€ B COOTBETCTBUHU C MOCTABICHHBIMH 33J1a4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUJIaHA JACWCTBUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI BKJAJ B  J€ATEIbHOCTb TIPYNNbl, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJEICTBUE, YUUTHIBASI MHEHUE OKPY KAOIIKX.
KOHIly o0OyuyeHus B 8 KJiacce NpeaMETHbIE pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHSATHS: Macca MW pasMEpbl MOJIEKYJ, TEIIOBOE
JBUKEHHE AaTOMOB M MOJICKYJ, arperaTHble COCTOSHUS BEIIECTBA,
KPUCTAJUIMYECKHE U aMOP(HBIC TeJla, HACHIIIICHHBI W HEHACHIIIICHHBIN
nmap, BIIAXKHOCTb BO31yXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPIHUS,
TEIUIOBOM  JIBUTaTE€lb, JJIEMEHTAPHBIM  DJIEKTPUYECKUU  3apsl,
ANEKTPUYECKOE TI0JIe, MPOBOJHUKA W AUIIEKTPUKH, IOCTOSIHHBIN
AIEKTPUYECKUN TOK, MArHUTHOE MOJIE;



pasnuyarh SBJIEHUS (TEIJIOBOE PACIIMPEHUE U CKATUE, TEIUIONepeaaya,
TEIUIOBOE  pPaBHOBECHE, CMAyUMBaHHWE, KaNWUISIPHbIE  SIBJICHUS,
UCIIapeHue, KOHJIEHCals, IIJIaBJICHHE, KpUCTAILTU3aIus
(oTBEpAEBaHKE), KUIEHWE, Temonepenaya (TEIIONPOBOAHOCTb,
KOHBEKLMS, U3IyYEHUE), FJIEKTPU3ALINs TE, B3aUMOJICHCTBUE 3aps/IOB,
NENCTBUS AIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMBbIKaHHE,
B3aMMOJICHCTBUE MAarHUTOB, JICCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK
C TOKOM, DOJEKTPOMArHUTHAasi MWHAYKUMS) MO ONUCAHUIO HX
XapaKTEPHBIX CBOICTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIHX
JTaHHOE (PU3UUYECKOE SBIICHUC;

pacmo3HaBaTh MPOSIBJICHUE W3YYCHHBIX (PU3UYECKUX SIBIICHUUA B
OKpY’KaloIlleM MHpE, B TOM uucie (U3NYECKUE SIBJICHUS B MPHUPOC:
MOBEPXHOCTHOE HATSHKEHHE U KAaNWUISIPHBIE SIBIECHUS B MPHUPOJE,
KpUCTaIbl B npupone, usinydeHue ConHila, 3aMep3aHHe BOJIOEMOB,
MOpcKkHe Opusbl, o0Opa3oBaHUE pOChHI, TymaHa, UHEs, CHera,
ANIEKTPUYECKUE SIBIEHUS B arMocdepe, DSICKTPUYECTBO IKHUBBIX
OpraHMW3MOB, MAarHUTHOE€ Toye 3eMiM, JApeild MOaCcoB, POJIb
MarHMTHOTO TOJIS JUIsl *KU3HU Ha 3emlie, MOJSPHOE CUSIHUE, MIPU ITOM
NEePEeBOJUTh  MPAKTHUYECKYI0 3aJady B  y4eOHYI,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (DU3NYECKUX SIBJICHUN;
OMUCHIBATh HW3YUYCHHbICE CBOWCTBA Tel U (DU3UYECKHUE SIBICHUA,
UCTIONIB3Ysl  (DM3MYECKUE BETUYWHBI (TEMIlepaTypa, BHYTPEHHSS
SHEPIUs, KOJMYECTBO TEIUIOTHI, YJeJIbHas TEIIOEMKOCTh BEIIECTBA,
yJAelbHas TEIUIOTa IUIABJICHHMS, yJEJdbHas TEIUIoTa MmapooOpa3oBaHWUs,
yaenbHas TEeIUIOTa CropaHus TOIUMBA, KOA((UIMEHT MOJIe3HOrOo
JNEUCTBUSl TEIJIOBOM MAIlMHBI, OTHOCUTEIbHASA BJIAXKHOCTH BO3]yXa,
NIEKTPUYECKUI 3apsl, Cuia TOKa, JIJIEKTPUUECKOE HAaNpsKEHUE,
CONPOTHUBJIEHUE TNPOBOJAHUKA, YAEJIbHOE CONPOTUBIEHUE BELIECTBA,
paboTa U MOIIHOCTh 3JEKTPUUYECKOTO TOKA), IPU ONMHUCAHUH NPABUIBHO
TPaKTOBATh (PU3UIECKUN CMBICI HCTIOIb3YEMBIX BEIMUNH, 0003HAYEHUS
Y €IMHULIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (DOPMYJIBI, CBSI3BIBAIOIINE
JTAaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYWHAMHU, CTPOUTH
rpad Ky U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SABICHUS U IPOLECCHI,
UCIIOJIb3YSI OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUH
CTPOEHHUS  BELIECTBA, MPUHLMI  CYNEpIO3UIMM  moned  (Ha
KauYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma s
ydacTka 1enu, 3akoH Jxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU
TOM JaBaTh CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHNUE;

OOBSICHATH (PU3MUECKHE MPOLECChl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCT€  CHUTyalUud  NPAaKTUKOOPUEHTHUPOBAHHOTO  Xapakrepa:
BBISIBIISITh IPUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHUE U3 12
JIOTUYECKUX IIaroB ¢ OMOPOH Ha 1—2 M3yUeHHBIX CBOWCTBA (PM3HUECKHIX
SBJICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacdy€THhIE 3aJauu B 2—3 JEWCTBUS, HUCIIOIb3YyS 3aKOHBI U
(dbopMyIibl, CBsI3bIBAIONINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAIN3a
YCJIOBUS 33J]Ja4 3allMChIBATh KPATKOE YCJIOBHE, BBIABIISTH HEIOCTATOK
JAHHBIX [JIS PEIICHHs] 3a]adyd, BBIOMpPATh 3aKOHBI W (OPMYJIBI,
HEOOXOJUMBbIE Il €€ pEeUIeHUs, MPOBOJUTH PAaCUEThl U CPAaBHUBATH



NOJyYeHHOE 3HAYeHUE (PU3NYECKOW BEIMYMHBI C HW3BECTHBIMHU
JTAaHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEHIUTh MPH I[OMOIIU
(bu3nYeCKUX METOAOB, UCIOJB3Ysl OMHCAHUE MCCIEIOBAHUS, BBIICIATH
IpOBEpsieMOE TPEANONIOKEHHE, OIEHUBATh MPABHIBHOCTh MOPSAKA
IPOBEJICHUS UCCIIEI0OBAHUS, 1€JaTh BHIBOIbI;

OPOBOAUTH OMBITHl MO HAOMIOAEHUIO (PU3UUYECKUX SIBICHUNA WU
¢usznyeckux CBOMCTB Ted (KamWUIApHBIC SBJICHHS, 3aBHCUMOCTb
JIaBJICHUS BO3/yXa OT €ro oobéMa, TeMIepaTypbl, CKOPOCTH IMpoliecca
OCTHIBaHMsSI M HArpeBaHMs MpPU U3TYYEHUH OT IBETa HU3Iydarouiei
(morymoniaromiei) IMOBEPXHOCTH, CKOPOCTh HWCHApPEHUs BOJABI OT
TEMIEPaTypbl KUIKOCTH M IUIOMAAN €€ MOBEPXHOCTHU, AIEKTPU3ALUS
TE1 W B3aUMOJICHCTBUE OHIIEKTPUUYECKUX 3apsAI0B, B3aUMOJEHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJU3allisl MAaTHUTHBIX TOJIEH MOCTOSHHBIX
MarHuToB, JACWCTBUS MArHUTHOTO MO Ha TPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOWCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO
TOKa): (opMynHpOBaTH MpOBEpPSEMbIE MPEANOJIOKEHUS, COOUpPATh
YCTaHOBKY U3 MPEUIOKEHHOTO 000pYIOBaHUSA, ONMUCHIBATH XOJ OMNbITA
U (GOpMYIUPOBATH BHIBOJIBI,

BBIMOJHATh MPSIMBbIE HM3MEPEHHUs TEeMIIEpaTypbl, OTHOCHUTEIBbHOMN
BJIQXKHOCTH BO31yXa, CHJIBl TOKAa, HAMpPsDKEHHS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB U NATYMKOB (PU3MUECKHUX BEIUYUH, CPABHUBATH
pe3ynbTaThl  HU3MEpPEHUd ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
HOTPEIIHOCTH;

IPOBOJAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUHHBI
OT JApPYroil ¢ HUCHOJB30BAaHWEM TMPSAMBIX H3MEPEHHUIl (3aBUCHUMOCTh
COINPOTUBIICHHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOUIAAX TOMEPEUHOTOo
CEUCHHUSI W YJIETbHOTO COMPOTUBJICHHS BEUIECTBA MPOBOIAHHUKA, CHUJIBI
TOKa, MIYIIEro 4epe3 MPOBOJAHHUK, OT HANpSHKEHUS Ha MPOBOJHUKE,
UCCIIEJIOBAHUE TMOCIEAOBATEIBLHOIO0 W TapauIeIbHOTO COEIUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITMIOJIHATh U3MEPEHUs, CIEAys MPeaoKEHHOMY IUIaHy, (PUKCHPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH B BUIE TaOMUIl U TpaduKOB,
JIeNIaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIIEIOBAHMS;

IPOBOJAUTH KOCBEHHBIE H3MEPEHHS (PU3NYECKUX BEIWYHH (yAeTbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTHBJICHHE NPOBOAHMKA, paboTa u
MOIIIHOCTb AJIEKTPUUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUs, COOMPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MPEAIoKEHHOW MHCTPYKLHUH,
Y BBIYUCIIATH 3HAYECHUE BETNUNHBI;

coOnoJaTe MpaBWia TEXHUKM Oe€30macHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HW3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMHCaHMS (B TOM YHCIE:
CHCTEeMa OTOIUICHUS JJOMOB, THTPOMETD, MapoBasi TypOHHA, aMIIEPMETP,
BOJIBTMETP, CUETUUK DIEKTPUUECKON IHEPTHH, FIEKTPOOCBETUTEIHHBIC
puOOpHI, HarpeBaTeIbHbIE 3IIEKTPOTIPUOOPHI (mpumepsr),
AIIEKTPUYECKHE MPEeIOXPAaHUTENH, 3JIEKTPOMArHuT, JIEKTPOBUTATETh
MOCTOSTHHOTO TOKa), HMCMOJb3ysl 3HAHUS O CBOWCTBaxX (pU3MUECKHX
SIBJICHU W HEOOXOMMBbIC (PU3NUYECKHIE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M HM3MEPUTEIHHBIC
npuOoOpbl MO CXeMaM U CXEMAaTUYHBIM PHUCYHKaM (3KUIKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHETO
CrOpaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI JEKTPUUECKUX
Hened ¢ NOCJIENOBATENbHBIM W MApaUIEIbHBIM  COEIUHEHUEM
3JIEMEHTOB,  pa3nuyas  YCJIOBHbIe  OOO3HA4YeHHs]  3JIEMEHTOB
ANEKTPUYECKUX LETIEH;

NPUBOJUTH TpUMEPHl  (HaXoAuTh WH(OOpPMAIIMIO O MpUMepax)
IPAKTHYECKOTO MCIIOIb30BaHUs (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HH IS 00ecTieueHnst 0€30IacCHOCTH TIPU 0OpaIlleHnH ¢ MpUOopaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYIKAOILIEH Cpeae;
OCYIIECTBIATh MOUCK HH(OpManUU (PUINYECKOTO COJEpKaHUs B
WHTepHeTe, Ha OCHOBE HMMEIOUIMXCS 3HAHUUM M IYTEM CpaBHEHUS
JOTIOJIHUTENbHBIX HMCTOYHUKOB BBIJCTSATh HH(OpMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MU MOYKET OBITh HEJOCTOBEPHOM;
UCIIONb30BaTh MPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUM  Hay4HO-
HOMYJISIPHYIO JTUTEpaTypy (U3HUECKOTO COACpkKAaHMs, CIPaBOYHBIE
MaTepuaibl, pecypcbl cetn  MHTepHer, Biaaerb NpUEMaMU
KOHCIIEKTUPOBAHUSl TEKCTa, mpeoOpa3oBaHusl WHGOpPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHbIE MMCBMEHHBIE U KPaTKHWE YCTHBIE COOOLIEHUS,
0000mas wHpOpMAIMI0O W3 HECKOJBKUX HCTOYHUKOB (HHU3UIECKOTO
COJIEpKaHMS, B TOM 4YHCIE NyOIMYHO MPEICTABIATh pPE3YJIbTATHI
IPOEKTHOW WM UCCIIENOBATEIbCKOM JESATENbHOCTH, MpPU 3TOM
rPaMOTHO MCIIOJIb30BATh M3YYCHHBIM MOHSITUWHBIN anmapar Kypca
($u3MKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3ECHTAINEH;

IPY BBIOTHEHUN YYEOHBIX TPOEKTOB M HUCCICIOBAHMNA (PU3NUECKUX
IPOIECCOB paclpeAessiTh OOS3aHHOCTH B TPyNIE B COOTBETCTBUU C
NOCTABJIICHHBIMHU 33J]a4aMH, CJIIEIUTh 3a BBIIIOJIHEHHEM IUIAHA JAEUCTBUI
U KOPPEKTUPOBATh €r0, aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJIAJ B
JEATEeIIbHOCTD TPYIIIbI, BBICTpanBaTh KOMMYHHUKATUBHOE
B3aMMOJEICTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

KOHIly o0yueHus B 9 KJacce NpeAMETHBIE Pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaThb c(POPMHUPOBAHHOCT Yy 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh IOHATHSA: CHUCTEMa OTCYETa, MaTepuaibHas TOYKa,
TpPaeKToOpHsl, OTHOCUTEIBHOCTb MEXaHUYECKOTr0 JBUKEHUS,
nepopmarus (yrnpyras, IiiacTU4eckasi), TpeHHe, HEHTPOCTPEMUTENBHOE
YCKOPEHHE, HEBECOMOCTh M IEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO
TBEPAOE TENO, LEHTP TKECTH TBEPAOIO TeEJa, pPAaBHOBECHUE,
MEXaHUYECKUEe KOJIeOaHHsI U BOJIHBI, 3BYK, MH(Pa3BYK U yIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJMM30PYKOCTh M JAIbHO30PKOCTh,  CIIEKTPbl  HCIYCKAHHUS U
norjionieHus, anbgpa, 6era- U raMma-u3IydeHus, WU30TOIbI, sAepHas
DHEPreTUKa;

pa3nuyarh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE
JBUYKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABUKEHUE, CBOOOJHOE
najeHue  TeJd, PABHOMEPHOE  JABWKEHHUE 10  OKPYXXHOCTH,
B3aUMOJICHCTBUE  TEJ, PEAKTUBHOE JBWKEHHE, KOJeOaTeIbHOE
JBIKEHUE (3aTyXaroUMe W BbIHY)KJICHHbIE KOJeOaHMs), pPE30HAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXEHUE  3ByKa,  MPSAMOJIMHENHOE
pacnpocTpaHeHHe, OTpPaKCHHE U IPEIOMJICHHE CBETa, IOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEIoro CBeTa B CIEKTP U



CIIOKEHHUE CIEKTPAJIbHBIX IBETOB, JHCIEPCUS CBETa, €CTECTBEHHAs
PaOaKTUBHOCTb, BO3SHUKHOBEHHE JIMHEHYATOrO CIEKTPa W3IIy4YECHMS)
[0 ONHMCAHUIO HUX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUUH B
OKpy’KaromeM Mupe (B TOM 4Hcie (U3HUECKHUe SBICHUS B MPHUPOE:
OPWINBBL W OTJIMBBL, JBWXKEHUE TIUIaHeT COJMHEYHOHM CHUCTEMBI,
PEaKTUBHOE JBW)XEHHE JKUBBIX OpPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, LYHAMH, 3XO,
LBETA TEJ, ONTUYECKHUE SIBJICHUS B IPHUPOJAE, OMOIIOTHUECKOE AEHCTBUE
BUJUMOTO, yJIbTPa(UOIETOBOTO M PEHTTCHOBCKOTO  H3JIy4YCHHIA,
€CTECTBEHHBIM  paJHOaKTUBHBIH  (OH,  KOCMHUYECKHE  JIyuH,
pPaAMOAaKTUBHOE W3JIyYEHHE MPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
pPaMOAaKTUBHBIX M3JIYyYEHUH HAa OpraHU3M YeJIOBEKa), MpU 3TOM
NEPEBOJUTh  NPAKTUYECKYID  3a7adyy B  y4eOHYyIO,  BBIIEIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (DU3NYECKUX SIBJICHU;
ONMCHIBATh W3YYEHHBbIE CBOMCTBA Tel M (PU3NYECKUE SBICHUS,
UCTIONBb3Ysl (PU3NUYECKHE BETUYMHBI (CPEIHSsSE M MTHOBEHHAs CKOPOCTh
TeJa NpU HEPABHOMEPHOM JIBHJKEHHUH, YCKOPEHHE, IEpEMENIEHUE, TYTh,
yIJ0Basi CKOpPOCTb, CHJIa TPEHUS, CWIa YNPYTOCTH, CHIA TSKECTH,
YCKOpPEHHE CBOOOJHOrO MAaJEHUs, BEC TeJla, UMITYJbC Tela, UMITYJIbC
CHJIbI, MEXaHW4YecKas padoTa W MOIIHOCTb, MOTEHIHAIbHAsA SHEPrHs
Tena, MOAHITOrO0 HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHUHAJIbHAS YHEPTUs
C)KaTOM NPY>KWUHBI, KUHETUYECKas SHEPrus, IOJHAas MEXaHH4YecKas
JHEpPrus, MEPUOJ U YacToTa KoJIeOAaHWH, JJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTeiab MPEIOMIICHUS
Cpelbl), IpU ONMUCAHHM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCTIONb3YEMBIX BEIWYHH, OOO3HAUCHHUS U EIUHUIBI (HU3HMUECKUX
BEJMYMH, HaXOAUThb (HOPMYIbI, CBSI3BIBAIOLINE NAaHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTHh TpaduKH H3yUYEHHBIX
3aBHUCUMOCTEH (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBIECHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHHUS,
OPUHIUI CYNEPHO3UIUU CUJI, MPUHLUMUI OTHOCHUTENIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUsI UMITYJIbCA, 3AaKOHBI OTPAKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUs 3aps0BOIO M MacCOBOTO
yuceNl MpU SANEpPHBIX peakUuusAx, OpH 3TOM JaBaTh CIOBECHYIO
GopMyIUpPOBKY 3aKOHa M  3alHCHIBaTh €ro  MaTeMaTH4YecKoe
BBIPAKEHUE;

OOBSICHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIIE U B
KOHTEKCT€  CHUTyalud  NIPAKTUKOOPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—
3 JIOrMYECKMX IIaroB € OHNOpOod Ha 2-3 W3Y4YEHHBIX CBOWCTBa
busnyecKkux ABIEHUHN, PU3NIECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;
pemarb pacy€THble 3a7add  (ONMparolludecs Ha CHCTeMy U3 23
YpaBHEHUH), HCHONb3ysl 3aKOHBI M  (OPMYJBL, CBS3BIBAIOIINE
¢usznyeckue BETUMYMHBI: HA OCHOBE aHajdu3a YCIOBUS 3a/Jayd
3alCBIBATh  KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIOIIAE WU
30BITOYHBIC JaHHBIC, BHIOMPATHh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE
JUISL pELIeHMs, MPOBOJAUTH PACUYETHI U OLICHUBATh PEAJTUCTUYHOCTH
MOJy4YE€HHOTO 3HaueHUs (PU3NUYECKOM BETUUHHBI;



pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEHIUTh MPH I[OMOIIU
($u3nYeCKUX METOAOB, UCIOJIB3Ysl OMHCAHUE MCCIEIO0BAHUS, BBIICIATH
IpOBEpsieMOE TPEANONIOKEHHE, OIEHUBATh MPABHIBHOCTh MOPSAKA
NPOBEJCHUS MCCICNOBAaHUS, JieJaThb BBIBOJABI, WHTEPIPETUPOBATH
pe3ybTaThl HAOIIOIEHUH U OIIBITOB,;

OPOBOAUTH OMBITHl IO HAOMIOAEHUIO (PU3UYECKUX SIBICHUNW WU
bu3HYeCKX CBOWCTB TN (M3y4eHHE BTOPOTO 3aKkoHa HbroTOHA, 3aKk0HA
COXpaHEHUsl SHEPTUH, 3aBUCUMOCTh MEepUoaa KoJeOaHUN MPY>KUHHOTO
MasiTHUKa OT MAcChl TPpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTD OT
aMIUTUTYAbl MaJIbIX KOJ€OaHUM, MNPSMOJIUHEUHOE PaclpOCTpaHEHUE
CBETa, pa3joXeHHe OelIoro cBeTa B CIHEKTP, H3YYCHHE CBOICTB
MU300pakeHHsI B TJIIOCKOM 3€pKajie U CBOMCTB M300paKeHHsI peMeTa B
coOuparomeit TuH3e, HaOII0IeHNE CIUIONIHBIX U JTMHEHYaThIX CIIEKTPOB
U3TYUYEHHs): CaMOCTOATEIbHO COOMpAaTh YCTAHOBKY U3 M30BITOYHOTO
Habopa 000pyJOBaHUSA, OMHUCHIBATH XOJ OMbITA M €ro pPe3yJbTaThl,
(dbopMyIUpOBaTh BHIBOJIBI,

OPOBOAUTH TMPU HEOOXOAWMOCTH CEpUI0 TPAMBIX H3MEPEHHIA,
ONpenensisi CpelHee 3HAueHHE H3MepsAeMOoil BeauduHbl ((POKyCHOE
paccTosiHEEe CcOOuparomieil JHH3bI), OOOCHOBBIBATH BBIOOp crocoba
U3MepeHus (U3MEPUTEIBLHOTO Iprlopa);

IPOBOAUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHM (3aBUCHMOCTH IMyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HayaJbHON CKOPOCTH, MEpPUOJIa
KoJIeOaHUI MaTEMaTHYECKOTO MasgTHUKA OT JJIMHBI HUTH, 3aBUCIMOCTHU
yria OTpaXeHHs CBETa OT YyIJia MaJCHUS U YIJia IPeJOMJICHHUS OT yria
NaJeHus): IUIAaHUPOBATH MCCIIEJOBAHUE, CAMOCTOSTEIBHO COOMpAaTh
YCTaHOBKY, (UKCUpPOBAaTh pe3yJbTaThl IMOJYyUYEHHOW 3aBUCHMOCTHU
¢u3nyecKux BETWYHMH B BHUJE TaOIHUI] U rpapuKOB, J€aTh BHIBOJBI 110
pe3yJpTaTaM HCCIeI0BaHus;

IPOBOJUTHh KOCBEHHbIE HU3MEpEeHHsI (U3NYECKUX BEIUYUH (CpemHss
CKOPOCTb M YCKODEHHE Telld IIPH PaBHOYCKOPECHHOM JIBUXKCHHH,
YCKOpEHHUE CBOOOHOTO MaJeHHs, KECTKOCTh MPYKHUHBI, KO3 PUireHt
TPEHUS CKOJBKEHMsI, MEXaHH4ecKas paboTa W MOIIHOCTb, YacTOTa U
nepuoa KojJebaHuid MaTeMaTHYeCKOro W MPYKHUHHOTO MAasTHUKOB,
ONTUYECKass CWiIa coOMparoulel JWH3bI, pPaguOAKTHBHBIA (DOH):
IUTAHUPOBATh U3MEPEHHUsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIMIOJHATh  W3MEPEHUs, Cieays MPEeAIOKEHHOM  MHCTPYKIHUH,
BBIUMCIISTh 3HAUEHHWE BEIUYMHBI M aHAJIW3UPOBATh IOJIYYCHHbBIE
pEe3YyJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUM;

coOnM0gaTe IpaBWia TEXHUKM Oe€30macHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

pa3nuyaTh OCHOBHBIE TNPU3HAKH HM3YYEHHBIX (U3UYECKUX MOJENIECH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYCUHBIM MCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, ITUIAHETapHas MOJENIb aToMa, HYKJIOHHAsS
MOJIE€JIb AaTOMHOTIO SI/1pa;

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS HW3YUYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMHCaHHS (B TOM YHCIIE:
CIHUJIOMETP, JATYUKU TOJOKEHHS, PACCTOSHUA M YCKOPEHHMsI, pakKera,
9XOJIOT, OYKH, NEepUCKOm, ¢oToanmapar, ONTUYECKHUE CBETOBOJIHI,
CTHEKTPOCKOM, 03UMETp, Kamepa BuiabcoHa), MCHOIB3ys 3HAHUSA O



CBOMCTBAaX (PUWYECKUX SABICHUH M HEOOXOAUMBbIE (QHU3UUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh  CXEMbl M  CXEMAaTHYHbIE PHUCYHKHM HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTETBHBIX npuOopoB U
TEXHOJIOTUYECKUX IPOLECCOB IpPH PEIIEHUU Y4EOHO-NPAKTHYECKHUX
3a7a4, ONTUYECKHE CXEMBbI Ui TOCTPOEHUSI M300paKEHUH B IUIOCKOM
3epKajiec ¥ COOMparoIIeH TMH3E,

OPUBOJUTH MpUMEpHl  (HaXoAWTh HWHMOPMALMIO O MpHUMEpax)
NPAKTHYECKOTO MCIIOIb30BaHUS (PU3MYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HU JUIs1 oOecriedeHnsi 6€30MacHOCTH Mpu oOpalleHuu ¢ npubopamu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTHYECKOT0 MTOBEAEHUS B OKPYIKAIOILEH Cpeae;
OCYHIECTBIISATh MOUCK HH(pOpManMu (U3NYECKOTO COJEpKaHUS B
WNuTepuere, camocTosTenbHO (OPMYyNUpYys TOMCKOBBIM  3ampoc,
HaXOOUTh  NYTH  ONPEIEICHUS  JIOCTOBEPHOCTU  IOJYyYEHHOMU
uHbOpMAIlMd HAa OCHOBE MMEIOIIMXCS 3HAHUW U JOMOJTHHUTEIbHBIX
MCTOYHUKOB;

UCIIOJI30BaTh IPU  BBINOJHEHUWM YYEOHBIX 33JaHUl  Hay4HO-
HOMYJISIPHYIO JIUTEpaTypy (DU3HUECKOTO COACpKAaHMs, CHPaBOYHBIC
MaTepuaibl, pecypcbl cetn  MHTepHer, Biaaerb NpUEMaMuU
KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHusi WH(GOpPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIC U YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpPMAIIUU U3 HECKOJIBKUX MCTOYHUKOB (PHU3UUYECKOTO COJEp:KaHus,
myOJIMYHO MIPEACTABIIATD pe3ynbTaThl IIPOEKTHOU WIH
UCCJIEI0BATENbCKON AESATENBHOCTH, IPH 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3YYCHHBI TOHATUWHBIA ammapar H3ydyaeMoro paszjaena (U3NKH U
COMPOBOXK/IaTh BBICTYIUICHUE MPE3CHTAIUCH C y4E€TOM OCOOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
KosmmuecTBo yacos
Ne HaunmenoBanue pasaenos DJIeKTPOHHBIE (HM(pPOBbIE)
KoHTpoibHbIe IIpakTHyeckue
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3neu 1. @usuka u e€ posib B IO3HAHUM OKPY/KAIOIIEr0 MUPA
but6mmoreka [JOK
1.1 o -
H3HKA - HayKa o HpHpOe 2 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 o
VISHHACCKHE BEITHMHBL 2 ! https://m.edsoo.ru/7f416194
13 EcrecTtBeHHOHAaYyUYHBIN ) | bu6muoreka [IOK
' METO/1 I03HAHUS https://m.edsoo.ru/7f416194
Uroro no pazneny 6

Pazpen 2. [lepBoHayaibHbIe CBeJeHNS 0 CTPOCHNH BelleCTBA

2.1 CTpoeHueE BelIeCTBa 1 bubmorexa [OK
) p i https://m.edsoo.ru/7f416194
JBrxxenue u
2.2 B3aUMOJICUCTBUE YaCTH 2 1 bubmorexa [OK
) a = https://m.edsoo.ru/7f416194
BEIllECTBa
)3 ArperatHble COCTOSIHUS , bubnuorexa [JOK
’ BelllecTBa https://m.edsoo.ru/7f416194
Uroro no pazaeny 5

Pa3nen 3. /IBu:xeHne u B3auMojieiicTBHe TeJl




bubmuoreka [JOK

1 M
3 CXAHUHCCKOT ABIDKEIHC 3 https://m.edsoo.ru/7f416194
19 Wuepmus, macca, 4 bubnnorexa [JOK
’ MJIOTHOCThH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 C .B
. BHIR ciit 14 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KHAKOCTEH U ra3oB

[Hasnenue. [lepenaua

41 JABIICHUS TBEPIBIMHU 3 bubnnorexa [JOK
’ TeIaMH, )KUAKOCTSIMH U https://m.edsoo.ru/7f416194
razamu
bubnuoreka [JOK
4.2
Jlapnenue xuKoCTH > https://m.edsoo.ru/7f416194
but6mmoreka [{OK
4.3 A
TMOC(EpHOE MaBnCHHE 6 https://m.edsoo.ru/7f416194
JleicTBHE KUAKOCTH U raza
4.4 Ha IIOrpyKEHHOE B HUX 7 bubmorexa [TOK
) Py https://m.edsoo.ru/7f416194
TeJIo
Uroro no pazaeny 21

Paznen 5. PaboTra u MOIIIHOCTB. JHEPrUs

bu6mmoreka [IOK
31 Pabota i MOMHOCTS 3 https://m.edsoo.ru/7416194
5.2 IIpocThie MEXaHU3MBI 5 Bubmiorexa LIOK

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




bubmuoreka [JOK

53 Mexanunueckas SHEpTUst 4 1
https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
68 12

YACOB I10 [TIPOT'PAMME




8 KVIACC

Haumenosanue

KoauuyecTBo yacoB

Ne duekTpoHHbIe (LM pPOBbLIE)
pa3ie/ioB U TeEM KonrpoJibubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPorpamMMmslI padoThI padoTbI
Pa3gen 1. TenioBblie IBJICHUSA
11 CtpoeHue 1 CBOMCTBA . bubnuorexa [JOK
’ BEIECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 Teruiosbie npouccce! 21 ! > https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiekTpuyeckue 1 MAarHMTHbIE SIBJIEHUS
DIIEKTpUYECKHE 3apsibl.
2.1 3apspKeHHBbIE Tena U UX 7 1 bubmmoreia LIOK
’ P . https://m.edsoo.ru/7f4181ce
B3aUMOJICICTBUE
29 IlocTostHHBIH 20 i 7 bu6nuoreka [JOK
' AJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [{OK
2.3 M .
AHHTHRIC ABITCHHA 6 ! 1.5 https://m.edsoo.ru/7f4181ce
24 DneKkTpoMarHuTHas 4 bubnmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 37
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 3 14.5




YACOB I10 ITPOTPAMME




9 KVIACC

HaunmenoBanue KoJsn4yecTBo yacos
Ne duekTpoHHbIe (LM pPOBbLIE)
pa3ie/ioB U TeEM KonrpoJibubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPorpamMMmslI padoThI padoTbI
Pa3zgen 1. Mexann4yeckue siBJICHUA
Mexanundeckoe Eu6 1OK
nonImoTexa
1.1 €HHUE U CII0co0
FABHACCHIC 1 CIT o 10 I https://m.edsoo.ru/7f41a4a6
€ro OTNUCaHUs
bu6mmorexa [IOK
1.2 B3aumopeiictBue Te
MMOAICHCTBHE T 20 ! 3 https://m.edsoo.ru/7f41a4a6
butmmoreka [JOK
1.3 3
AKOHBL COXpAHCHIA 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. Mexann4yeckue Kojae0aHusi M BOJTHbBI
)1 MexaHn4deckue 7 3 bu6mmoreka [IOK
' KoJIeOaHMS https://m.edsoo.ru/7f41a4a6
59 MexaHW4eCKUe BOJIHBI. g 1 3 bu6mmoreka [IOK
’ 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pasaeny 15
Pa3znen 3. DiieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DNeKTPOMarHuTHOE 6 2 bubnuorexa [JOK
noJje u https://m.edsoo.ru/7f41a4a6

OJICKTPOMArHUTHBIC




BOJIHBI

Utoro no paszneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
41 3aKOHBI 6 bubmmoreka [JOK
’ pacrpoCTpaHeHust CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ ONTUYECKHE 6 bubnuorexa [JOK
' puOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 bu6mmorexa [IOK
’ CBETA B CIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3gen 5. KBanToBbIe IBJICHUSA
Hcnyckanue u
5.1 norn}; SHHE CBeTa 4 bubnuotexa LIOK
’ B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CtpoeHue aTOMHOTO 6 bubnmoreka [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
>3 FLAepHEIC peaKiH 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17

Paspnen 6. [loBTopuTe1bH0-000011a1011IUIT MOAY/Ib

6.1

IToBTOpEeHUE U
00061IeHne
coJiep’KaHus Kypca
¢busuku 3a 7-9 xace

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6




Hroro no paszneny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

27







ITOYPOYHOE INTAHUPOBAHMUE

7 KUIIACC

Ne

~

Tema ypoka

KoaunuecTBo uacoB

Bcero

KonTposabHbie
padoThI

IMpakTn4yeckune
padoThbI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Pusnuka — HayKa o
npupoze. SBieHus
npuposl. Pusnueckue
SBJICHUS

MeXB.HI/ILIeCKI/Ie, TCIIJIOBBIC,
QJICKTPUYICCKUC,
MAar"duTHBIC, CBECTOBEIC,
3BYKOBBIC SIBJICHU

duznyeckue BeIUUMHBI U
HUX U3MCPCHHUC

Ypoxk-uccienopanue
"M3MmepeHue TeMieparypbl
IIPU TTOMOIIH >KUIKOCTHOTO
TepMOMeETpa U JaT4yuKa
TemnepaTypbl"

Kax ¢usuka u qpyrue
€CTECTBEHHbIE HayKU
U3YYaloT MPUPOLY.
EcrecTBeHHOHAYUYHBIN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09172a




METOJ, ITIO3HAHMS.
Onucanue pusnueckux
SIBIICHHUI C TIOMOIIBIO
MozAeaeH

Ypok-uccnenoBaHue
"[IpoBepka rumnoTe3bl:
JaIbHOCTH I10JIETA LIApUKa,
IYIIEHHOTO
TOPU30HTAJIBHO, TEM
0omble, yeM OOnbIlIe
BBICOTA ITycKa"

CrpoeHue BeliecTna.
OnbITHI, TOKA3LIBAIOIIHNE
JIMCKPETHOE CTPOCHHUE
BEIIIECTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBM>KEHHE YaCTHI]
BEIleCTBa

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

ypOK—I/ICCJ'IeI[OBaHI/Ie
«OMNBITH 11O Ha6J'II-OI[eHI/IIO
TCILJIOBOI'O paCIIupCHUA
ra3oB»

10

AFpeFaTHBIe COCTOsAHHUA
BCIICCTBA

11

B3anMocBs3p Mexay
CBOMCTBaMH BEIIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHHSX U UX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378




ATOMHOMOJIEKYJISIPHBIM
crpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHHI

BOJIBI
MexaHnueckoe IBIKCHHUE.

12 PaBnomepHoOe u bubmorexa LOK

p https://m.edsoo.ru/ff0a05¢6
HEPaBHOMEPHOE JIBIIKECHHE

13 Cxopocts. Enunuiist bubnuoreka [IOK
CKOpOCTH https://m.edsoo.ru/ff0a079¢

14 Pacuer iyt 1 BpeMeHH bubnuoreka [IOK
IBUKEHUSI https://m.edsoo.ru/ff0a0ae4
Nuepuusi. 3akoH UHEPIIUU.

15 BzaumopeiicTBue Ten kak bubmnoreka LJOK
MPUYNHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBUKEHUS Tl
II;moTHOCTE BemecTna.

16 PacueT Maccel © 00beEMa bubnmorera [OK

https://m.edsoo.ru/ff0a0fee
TeJIa 110 €ro IIIOTHOCTH
JlaGoparopnast pabota

17 «Omnpenenenue IIOTHOCTH
TBEPAOTO TEIa»

18 Pemenue 3agau o Teme bubmuoreka [{OK
"[I;moTHOCTH BeniecTna" https://m.edsoo.ru/ff0al23¢c
Cuna KaKk XapakTepucTuka

19 B3anMoaencTBus Tei1. Cuia

ynpyroctd. 3akoH ['yka




JlaGopartopnast pabota
«/3yueHne 3aBUCUMOCTH

20 | pacTsokeHus (aegopmarin)
MIPY>KUHBI OT MIPUIIOKEHHOM
CHITBD

o1 SBnenue Tarorenus. Cumna
TSDKECTH
CBsi3b MEX]ly CHIION

” TSKECTH U Maccou Tena. bubmuorexa [JOK
Bec Tena. Pemenune 3amau https://m.edsoo.ru/ff0al778
o Teme "Cua TsxecTn"

Cuita TsKecTH Ha TUX
23 IJIaHETaXx. (DI/I3I/I‘16I2:1:I)(}II/IC bubmorexa [TOK
https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKU TIIaHET

24 N3smepenue cu. bubnuorexa [JOK
Junamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
CroxeHue IByX CHJI,

%6 HaIlpaBJIEHHBIX IO OJJHOMI bubmuotexa [JOK
IPsAMO. https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYOIIIAsA CUIT

7 Pemrenue 3amad mo reme
"PaBHOelicTBYIOIIAs CHIT"

28 TpeHue CKOJIbKEHUS U bubnuoreka [JOK

TpeHue nokosi. TpeHue B

https://m.edsoo.ru/ff0alb9c




IIPUPOJE U TEXHUKE

29

JlaGopatopHas pabota
«M3ydenne 3aBUCUMOCTH
CUJIBI TPEHUS CKOJIBKEHUS
OT CHWJIBI IABJICHUS U
Xapakrepa
COIPUKACAIOLIUXCSA
ITOBEPXHOCTEN»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha
omnpeaeeHue
PaBHOJICUCTBYIOLIEN CHUIIBI

31

Pemenue 3amay no remam:
«Bec Tenay, «I'papuueckoe
H300paKeHHEe CUIY,
«Cunbiy,
«PaBHOIEUCTBYIOIIAS CHI»

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

32

KontposbHas padora 1mo
TeMaM: «MexaHn4ecKoe
JBWKeHUe», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«['papuueckoe
H300paKeHHE CHIY,
«Cumbby

33

HaBnenune. CriocoObl
YMEHBIICHUS U
YBEJIMUYCHUS TaBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBneHnwue rasa.

bu6mmoreka [IOK




3aBUCUMOCTB TaBJIICHUS
rasa oT o0beMa,
TEMIIEPATYPhI

https://m.edsoo.ru/ff0a2376

IIepenaua naBieHus
TBEPABIMU TEJIAMHU,

bu6mmoreka [JOK

35
JKHUIKOCTSIMH M ra3aMHu. https://m.edsoo.ru/ff0a25b0
3axkoH ITackais
JlaBieHME B )KUIKOCTU U
36 rase, BLI3BAaHHOE Bubmorexa OK
. https://m.edsoo.ru/ff0a2718
NEUCTBUEM CHUIILL TSKECTHU
Pemenue 3amayd mo teme
37 «JlaBleHre B KUJIKOCTH U bubmorexa TIOK
A https://m.edsoo.ru/ff0a2826
rase. 3akon Ilackamsy
bu6mmoreka [IOK
38
Coobmarommecs cocy et https://m.edsoo.ru/ff0a2970
39 I'mnpaBiudeckuil mpecce bubmorexa [IOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [Topineson
JKUJIKOCTHBIN HAcOC
ATtMmocdepa 3emiu.
[IpuunHbI cyliecTBOBaHUS
BO3/IYIITHOM 000I0UYKHU
bu6mmoreka [IOK
41 3emMiti. 3aBUCUMOCTD

aTMoc(hepHOTro JaBICHHUS
OT BBICOTHI HaJl YPOBHEM
MOpst

https://m.edsoo.ru/ff0a2b5a




Bec Bo3znyxa.

bu6mmoreka [JOK

42
ATMmoc(epHOe JaBiieHUe https://m.edsoo.ru/ff0a2b5a
N3mepenne atmochepHOro
43 aBJIeIiII/I}I OmnpIT bep bubmoreia HOK
A ' https://m.edsoo.ru/ff0a2da8
Toppuyeinu
3aBUCHUMOCTh
44 aTMOC(EepHOro JaBICHUS bub6nuorexa LIOK
OT BBICOTHI HaJl yPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
bapomeTrp-anepon.
45 ATI;VIOC(i): Hoep aBJICHUE Ha Bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAaX
46 Penrenue 3amau mo teme "
AtmocdepHoe naBieHue"
JlelicTBrE JKUJIKOCTHU U Ta3a
47 Ha MOrPYKEHHOE B HUX bubmmorexa HOK
py https://m.edsoo.ru/ff0a3276
TeJo0. ApXUMeEI0Ba CHIIa
JlaGopartopnast pabota
«Omnpenenenue
48 BLITSIKHBan el CUJIbI bubmoreia HOK
. IEI ’ https://m.edsoo.ru/ff0a33fc
JIEWCTBYIOIICH Ha TEJO,
MOTPY>KEHHOE B JKUKOCTB)
49 | JlabGopatopHas paboTa Mo bubnmorexa [JOK

Teme «VccimenoBanue
3aBHCHUMOCTH Beca Teja B
Bojie OT 00BEMa
MOTPY>KEHHOM B KUJIKOCTh

https://m.edsoo.ru/ff0a3514




qacTu TCIa»

50

[InaBanue Ten

bu6mmorexka [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KoHcTpyupoBanue
apeoMeTpa Win
KOHCTPYHMPOBAHHE JIOJIKU U
OmpeneNieHue e€
rpy30n10ab6EMHOCTH"

52

Pemenue 3amau no remam:
«IInaBanue cynos.
BosnyxoriaBanuey,
«/JlaBneHue TBEpABIX TEN,
KUJKOCTEH U Ta30B»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonrponbHas padora mo
Teme «/laBiaeHue TBEpAbIX
TeJI, J)KUJIKOCTEH U Ta30B)

54

Mexanndeckas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

MorHocTh. EnuHunst
MOIITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3{82

56

VYpok-uccnenoBanue
"PacuyéT MOIIHOCTH,
pa3BUBAaEMOM IIPU NOABEME
10 JecTHUIE"

57

HpOCTBIC MCXaHU3MBI.




Prruar. PaBHOBecue cuit Ha
ppruare

Prruaru B TexHUKE, OBITY U
npupoje. JlabopaTopHas

bu6mmoreka [JOK
58 abora «lccnenoBanue .
pabort . feAoBarHt 0.5 https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS
pBIgara
Pemenue 3amad o reme
59 «YCOBUS paBHOBECHS bubmmorera [JOK
P https://m.edsoo.ru/ff0a48a6
phIyara
Kosddunment nonesnoro
JIEHCTBHSI MEXaHHU3Ma.
60 | JlaboparopHas pabota 0.5
«M3mepenne KI1/]
HAKJIOHHOH TUIOCKOCTI
61 Perienue 3aga4d no teme bubmnoreka LJOK
"Pabora, momuoCcTh, KITJ[" https://m.edsoo.ru/ff0ad4c48
MexaHundeckasi HEprusl.
62 Kunernueckas u brbmorexa [OK
https://m.edsoo.ru/ff0a4252
MOTEHITHATbHAS YHEPTHUS
63 3aKoH COXpaHEHUSs bubnmorexa [JOK
MEXaHUYECKON SHEPrUur https://m.edsoo.ru/ff0a4360
64 | VYpOK-3KCHEPUMEHT MO 1

TeMe "DKCIepUMEeHTalIbHOE
OIIpeIETICHUE N3MEHEHMS
KMHETUYECKOU U
IOTEHIMAIbHOW SHEPIUH




HpI/I CKaTbIBAHHUMU TCJIA I1O
HAKJIOHHOH IIIOCKOCTH"

65

KonrposnbHas padora mo
Teme «PaboTa U MOIIHOCTb.
OHeprus»

66

PesepBHblii ypok. Pabora c
TEKCTaMHM 110 TEME
"MexaHnuyeckoe
JBUKEeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adeec6d

67

PesepBHblii ypok. Pabora ¢
TEKCTaMH 110 TEME
"JlaBneHue TBEPABIX TEIl,
JKUIKOCTEN U ra3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe

68

PesepBHbIii ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MormuHocTs. DHeprus"

OBULIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

12




8 KVIACC

Ne KoanuectBo yacon
DJIEeKTPOHHbBIE
Hara uudposbie
n | Tema ypoka KonTposbHbIe IpakTu4eckue
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
/ paboThbI paGoThI
pecypcsl
n
OCHOBHBIE MOJOKEHUS
1 MOJIEKYJIAPHO- 1 bubnuorexa LIOK
KMHETUYECKON TEOPUU U UX https://m.edsoo.ru/ff0a5256
OMBITHBIE TTOATBEPKICHUS
) Macca u pa3mep aTOMOB U {
MOJIEKYJI
Monenu TBEpIOTO,
3 JKHUIIKOTO M ra3000pa3HOro 1 bu6morexa TIOK
. p https://m.edsoo.ru/ff0a540e
COCTOSTHUI BelllecTBa
OObsicHEHUE CBOICTB
TBEPJIOTO, )KUJKOTO U
4 ra3o00pa3HOro COCTOSTHUIMA {
BElIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUU
5 Kpucrannmueckue u 1 bubmumoreka [IOK
amopdHbIe Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHHE U 1 bu6mmoreka [{OK
KallWLUIAPHOCTb. https://m.edsoo.ru/ff0a5530
IToBepxHOCTHOE




HaTAXCHUC

Tennosoe pacmpeHue u

bu6mmoreka [IOK

7
c)Katue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b
g TEMIIEpaTypbl CO
CKOPOCTBIO TEIJIOBOTO
IBUKEHUS YaCTHUI]
BuyTpennsis sneprus.
9 Crioco0ObI U3MEHEHUS bubmmorexa LIOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH 3HEpruu
10 Buner Tenmonepenaun bubmmorexa LIOK
a pea https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHus
"IIpakTrHueckoe
1 HCIIOJIb30BAHUE TEIUIOBBIX bubmuorexa [JOK
CBOWCTB BEIIECTB U https://m.edsoo.ru/ff0a65¢c0
MaTepuaioB B IEJISIX
sHeprocOepekeHus"
12 KomndecTBO TEIIOTHI. bubmnoreka LJOK
V nenpHas TEMIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEMIOBOTO
13 Oamanca. TemtooOMeH u bubmmorexa [IOK
' https://m.edsoo.ru/ff0a7088
TEIIOBOE paBHOBECHE
14 JlaGoparopnast pabota bu6mmoreka [JOK

"UccenoBaHue sSIBICHUS
Ter1000MeHa pu

https://m.edsoo.ru/ff0a6a98




CMEIIMBAaHUH XOJIOIHOU U
ropsiuei Bojbl"

Pacuer koanuecTBa
TEIUIOTHI, HEOOXOIUMOTrO

15 JUIS HATPEBAHUS TEJa U
BBIJICJISIEMOTO UM TIPU
OXJIQXKIEHUH
JlaGoparopHasg pabora
16 "On Fe) GJII;HI/IG . eJILHOH bubmorexa [IOK
pea yA " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
DHeprus TOIUIMBA.
17 V nenpHas TEIIoTa Bubmorexa ITOK
A https://m.edsoo.ru/ff0a7b5a
CropaHus
[InmaBienue u
OTBEpJICBaHUE
18 KPUCTALINYECKUX TEI bubmorexa LOK
p ' https://m.edsoo.ru/ff0a71d2
VY nenapHasd TEILIOTA
IUIaBJIEHUS
JlaGopartopHnast pabota
19 "Onpenenenue yaeaIbHOU bubmorexa LOK
pea yA " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IUIABJICHUS JIbIa
20 [TapooOpa3oBanue u bubmuorexa [IOK
KoHaeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y nensnas
1 TEIUI0Ta NapooOpPa30BaHUs bubmmorexa [IOK

Y KOHJICHCAITUH.
3aBUCHUMOCTb TEMIEPATYyphl

https://m.edsoo.ru/ff0a786¢




KHUIEHUS OT aTMOC(EepHOTO
JTABJICHHSI

22

Brnaxxnocts Bo3yxa.
Jlaboparopnas pabota
"Onpenenenue
OTHOCUTEIIHOW BIAXKHOCTH
BO3IyXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agay Ha
ONpeieTICHUE BIAKHOCTH
BO3/lyXa

24

[TpuHIMTBL pabOTHI
TEIUIOBBIX JIBUTATEINEH.
[TapoBast TypOuHa.
JlBuratens BHYTPEHHETO
CropaHus

25

KIIJI renmoBoro
neuratens. TermnoBbie
JIBUTATEIN M 3aIUTa
OKpYXKaroIie cpebl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHHUS U
MIpEeBpaLICHUs SHEPTUHU B
TEIUIOBBIX IMpolieccax

27

ITonroroBka k
KOHTPOJIbHOM paboTe 1o
TeMe ""TernnoBbIe SIBICHUS.
N3MeHneHue arperaTHbIX
COCTOSIHMM BenrecTna"

bubmnoreka LIOK
https://m.edsoo.ru/ff0a83{2




28

Konrpomnbnas padora mo

Teme "TermoBbIe IBICHUS.

N3menenue arperaTHbIxX
cocTosiHUi BemecTBa"

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

29

Onektpuzanus Ten. [[sa
pOJia BIEKTPUUECKHUX
3aps0B

30

Ypoxk-uccienopanue
"DnexTpuzanus Teln
WHIYKIUEN U IIpU
CONPUKOCHOBEHUU"

31

B3aumoneilictBue
3apSKEHHBIX TeJl. 3aKOH
Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DneKTpuYecKoe moJe.
HampsxkenHOCTH
AIEKTPUYECKOTO MOJIS.
[IpuHuun cynepno3unuu
AIEKTPUUECKHUX TTOJIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenu snektpudeckunx
3apsiA0B. DJIEMEHTapHBIN
3apsia. CtpoeHue aToma

34

[IpoBoHMKYN U
JIADIICKTPUKH. 3aKOH
COXpaHEHHUs
ANEKTPUUECKOTO0 3apsiaa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8ef6




Permenue 3anay Ha

35 MMPUMEHEHNE CBOMCTB bubmoreia HOK
p https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3aPsI0B
DNEKTPUUECKUH TOK,
YCJIOBHS €T0
36 CYIIIECTBOBAHUS bubmorexa LHOK
v ' https://m.edsoo.ru/ff0a95a4
HcTounuku
ANEKTPUIECKOTO TOKA
37 JlelicTBUA 2IIEKTPUYECKOTO bubmuorexa [JOK
TOKa https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue
"JlelicTBue
38 AJIEKTPUYECKOrO I0JIs Ha 1
MIPOBOJIHUKHU U
JUDIIEKTpUKN"
DJIEKTPUYECKUI TOK B
39 MeTaJlIax, KUIKOCTIX U bubmorexa [TOK
» AU https://m.edsoo.ru/ff0a9838
razax
40 DJIeKTpUYecKas 1enb U €€
COCTaBHbBIE YaCTH
Cuna toka. JlabopaTopHas
pabota "M3mepenue u bubnmoreka [JOK
41 0.5
pETYJIMPOBAHUE CUITBI https://m.edsoo.ru/ff0a8bd6
ToKa"
42 DIIeKTpUYECKOe 0.5 bu6mmoreka [{OK

HanpsbkeHue. BonsTmerp.
JlaGopaTtopHnast pabota

https://m.edsoo.ru/ff0a9¢14




"Usmepenue u
peryiupoBaHue
HanpspKkeHus"

43

ConpoTuBieHnue
IIPOBOJIHUKA. Y IETIbHOE
COIIPOTHUBJICHUE BELECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

44

JlaGopatopHas pabota
"3aBUCUMOCTD
AIIEKTPUYECKOTO
COIIPOTHUBIICHUS
MIPOBOJIHUKA OT €T0 JJTUHBI,
TUIOINAAH TTOTIEPEYHOTO
ce4eHus u maTepuana”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUIsl ydacTKa Lienu

bubmuoreka [JOK
https://m.edsoo.ru/ff0aad44a

46

JlaGopaTtopHnas pabota
"UccaeqoBanue
3aBHCHMOCTH CHJIBI TOKA,
UYILIEro Yepe3 pe3nucTop,
OT COMPOTHUBIICHUS
pe3UCTOpa M HAIPSHKCHUS
Ha pe3ucrope”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocnepoBaTenbrHOE U
napajijieJIbHOC COCANHCHUS
IMPOBOAHUKOB

48

JlabopaTtopHnast pabota

bu6mmoreka [IOK




"[IpoBepka mpasuiia
CJI0KEHHSI HANIPS)KEHUN
IIPHU TOCIIEN0BATEIIBHOM
COEJIMHEHUH JIBYX
pe3ucTopoB”

https://m.edsoo.ru/ff0aaas58

Jlaboparopnas pabota
"[IpoBepka npaBuia AJis

Bbu6mmorexa [JOK

49 | ¢ OKa
FIIHL TOXA TIpH https://m.edsoo.ru/ff0aadle
napauieIbHOM
COEJIMHEHUH Pe3UCTOpOB"
Pemenue 3amau Ha
IpuMeHeHue 3akoHa Oma bub6nuoreka LIOK
50
JJT pa3JInYHOTO https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOJHUKOB
Pabota u MourHOCTH
51 AIEKTPUUECKOTO TOKa bubmmorexa [JOK
P ) https://m.edsoo.ru/ff0ab124
3akon J[xoynsa-Jlenna
Jlaboparopnas pabota
5 "OnpezneneHue paboThl U bubnumorexa [IOK
MOILIHOCTH 3JIEKTPUUECKOIO https://m.edsoo.ru/ff0ab3e0
ToKa"
DJeKTpUYeCcKue ey U
moTpeOuTe TN
53 SIIEKTPUUECKOU SHEPTUU B brbmorexa [TOK
p p https://m.edsoo0.ru/ff0ab660
obiTy. KopoTkoe
3aMbIKaHUE
54 [TogroroBka bu6mmoreka [IOK




KOHTPOJIbHOM paboTe 1o
TeMe "DIeKTpUIECKUe
3apsabl. 3apsHKEHHBIE Tela
Y UX B3aUMO/JICHCTBUA.
[TocTrosHHBII
AIEKTPUYECKUN TOK"

https://m.edsoo.ru/ff0abd2c

55

KonrpomnbHas padora mo
TeMe "DIeKTPUUYECKUE
3apsabl. 3apsHKEHHbIE Tela
Y WX B3aUMO/JICHCTBUS.
[TocTossHHBIIM
ANEKTPUIECKUH TOK"

bu6mmorexka [JOK
https://m.edsoo.ru/ff0abea8

56

ITocTossHHBIC MATHUTEI, HX
B3aUMOJIEVICTBUE

57

Ypoxk-uccienopanue
"N3yuenue nonei
MMOCTOSSHHBIX MAarHUTOB"

bubmuoreka [{OK
https://m.edsoo.ru/ff0ac3d0

58

MarsuTHoOe MoJe.
MarsauTHOE 110J1€ 3eMJIH U
€ro 3HaueHue A1 KU3HU
Ha 3emie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OneIT Dpcrena.
MarsuTHoe oJje
AJIEKTPUUECKOT0 TOKa
MarsnuTHoe 1oJje KaTyIKa
C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[Ipumenenue

0.5

bu6mmoreka [IOK




AJIEKTPOMArHUTOB B
texHuke. JlabopaTopHas
pabota "U3yuenue
IEUCTBUSI MAarHUTHOI'O
TOJISI Ha TIPOBOTHHK C
TOKOM"

https://m.edsoo.ru/ff0ac74a

61

DIIeKTPOABUTATEIb
MIOCTOSTHHOTO TOKa.
Hcnonb3oBanue
AJIEKTPOJIBUTATEIICH B
TEXHHUYECKUX YCTPOHUCTBAX
W Ha TPaHCTIOPTE.
JlaGopaTtopHnast pabota
"KonctpyupoBaHue u
n3yueHue paboThl
AJEKTpoaBUTaTeN"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ac86¢

62

Omneitel @apajest. 3akoH
AJIEKTPOMATrHUTHOMN
nHaykunu. [Ipasuno Jlenna

63

DneKTporeHepaTop.
CriocoObI mosTyueHHs
AIIEKTPUYECKOU IHEPTHUH.
DJIIeKTPOCTAHIIMHU Ha
BO300HOBJISIEMBIX
HCTOYHHKAX SHCPIruu

64

IToaroroBka x
KOHTPOJIbHOM paboTe 1o




TeMe "DIIeKTpUIEcKUe U
MArHUTHBIE SBJIcHUA"

65

KonrposnbHas padora mo
TeMe "DIIeKTpUIECKHE U
MarHuTHBIC SIBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblii ypok. Pabora c
TEKCTaMU 10 TeEME
"TemnnoBsie siBICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accSe

67

PeseprHbIii ypok. Pabora ¢
TEKCTaMU 110 TEME
"I[TocTosiHHBII
ANEKTPUYECKUM TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHbIii ypok. Pabora ¢
TEKCTaMH I10 TEME
"MarguTtHble aBiaeHusd"

OBLIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

68

14.5




9 KVIACC

N KoumnuecTBo yacos DJIeKTPOHHbIE
°
Hara uudposbie
n/ | Tema ypoka KonTpo/bHbIe IpakTHyeckue
Bcero U3ydeHmust o0pa3oBaTejibHbIE
n padoThI padoThI
pecypcsbl
1 MexaHnueckoe JBHKEHUE. 1
MarepuaiibHasi TOUKa
Cucrema oTcuera. bubmuorexa [JOK
2 OTHOCUTENBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBIKEHUS 4
bu6nmmoreka [IOK
PaBHOMepHOE
3 . 1 https://m.edsoo.ru/ff0ad 19
MPSIMOJIMHEHOE IBYKEHUE .
HepasHomepHoOe
4 MIPSIMOJIMHEWHOE JIBUYKEHUE. !
CpenHsis 1 MTHOBEHHAS
CKOPOCTH
[TpsimonuHeiiHoe bubnuoreka [IOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBIDKCHHE. Y CKOPEHHUE 4
CkopocTb IpSMOIMHEWNHOTO
6 PaBHOYCKOPEHHOTO !
nBwkeHus. ['papux
CKOpOCTH
7 Jlaboparopnas paboTa 1 1 bubnmnorexa [JOK
"OnpeneneHne yCKOpeHus https://m.edsoo.ru/ff0adbl




TeJla IIPU PaBHOYCKOPEHHOM

I'yka

JIBUKEHUH 10 HAKJIOHHOM 8
MJIOCKOCTH"
CB00OOIHOE TIaJICHHE TEIl.
8
Omnprtel I'anunes
PaBHOMeEpHOE ABMXKEHUE IO
okpyxHocTu. [lepuon n bubnuorexa [IOK
9 4acToTa OOpaIeHHs. https://m.edsoo.ru/ff0ael7
JluneitHast ¥ yriaoBas 6
CKOpOCTHU
10 LlenTpocTpeMuTenbHOE
YCKOpEHUE
N bu6mmoreka [IOK
IIepBriit 3akoH HproToHa.
11 p https://m.edsoo.ru/ff0ac61
Bexrop cuiel )
Bropoii 3akoH HeroTOHA. bubmoreia HOK
12 . https://m.edsoo.ru/ff0ae72
PaBHopelicTBYIOIIAsA crita .
. bubmuoreka [JOK
Tpetuii 3akon HeroToHA.
13 P https://m.edsoo.ru/ff0ae98
Cynepno3unus cui 5
Pemenwe 3agau Ha bu6mmoreka [JOK
14 [IPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Herotona £
Bbu6morexa [JOK
Cuna ynpyroctu. 3aKoH
15 https://m.edsoo.ru/ff0aeca

2




Perenue 3agay o teme

16
«Cuita ynpyrocTtm»
JlaboparopHnas pabota bubnuoreka [IOK
17 «Omnpenenenne )KeCTKOCTU https://m.edsoo.ru/ff0ace2
IPYKUHBD) 8
bu6mmoreka [JOK
18 Cuna tpenus https://m.edsoo.ru/ff0af73
8
bu6mmoreka [IOK
Pemenue 3amau mo reme
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» 6
JlaGoparopHas pabota
" bu6mmoreka [IOK
Ornpenenenue
20 https://m.edsoo.ru/ff0af8b
Ko unreHTa TpeHus .
CKOJIbKeHUs" B
Pemenue 3amad o reme bubmuorexa [JOK
21 "3akonsl HetoToHa. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna tpenus" €
Cwta TSDKECTH U 3aKOH
bubmnoreka [IOK
BCEMHUPHOTO TATOTEHUSI.
22 https://m.edsoo.ru/ff0af04
Yckopenue cBOOOTHOTO 4
MaJCHUS B
Ypok-koHpepeHus
" JIBM>KeHUE TEJl BOKPYT
23 rPaBUTAIIMOHHOTO LIEHTPA

(Conmueunas cuctema).
lNanaktukn"




Perenue 3agay o teme

24 "Cuna TSHKECTH M 3aKOH bubmmorexa [IOK
" https://m.edsoo.ru/ff0af5{8
BCEMHPHOTO TATOTCHUS
[TepBas kocmuyeckas bubmmorexa [JOK
25 ckopoctb. HeBecoMocTh 1 https://m.edsoo.ru/ff0af33
neperpys3Ku Y
PaBHOBecue marepuaibHON
TOYKH. AGCOTIOTHO TBEPAOE
Teno. PaBHoBecue TBEPAOTO bubmorexa [TOK
26 . - https://m.edsoo.ru/ff0afe3
TeJa C 3aKPerIEHHON OChIO P
BpallleHUsl. MOMEHT CHIIBL. B
LenTp TsKECTH
PaBHOBecue marepuabHON
TOYKH. AGCOTIOTHO TBEPAOE
27 teio. PaBHoBecue TBEpI[Ol"O
TeJa C 3aKPEIIEHHON OChIO
BpalleHusi. MOMEHT CHIIBL.
LenTp TsKECTH
Pemenue 3agau mo teme bu6mmoreka [IOK
28 "MowmeHT cuisbl. Llentp https://m.edsoo.ru/ff0b02b
TsoKecTH" 4
[ToaroroBka K KOHTPOJIBHOM
paboTe o TeMe bubnuorexa [JOK
29 " https://m.edsoo.ru/ff0b040
Mexanndeckoe JBUKECHHE. 2
Bs3aumozeiictBue ten" -
30 KoHnTtponbHas padoTa mo bubmuorexa [JOK
Teme "MexaHndeckoe https://m.edsoo.ru/ff0b06e




nBkenne. Bzaumonencraue
"

(e}

TeN
Nmnynsc Temma. UMimymsc
bu6mmoreka [IOK
CUJIBL. 3aKOH COXpaHEHUS
31 https://m.edsoo.ru/ffOb07f
UMITyJIbCa. YIIPyroe u N
HEYIPYroe B3aMOICHCTBHE -
Pemenue 3amad o reme bubmuorexa [JOK
32 "3aKOH COXpaHEHMsI https://m.edsoo.ru/ff0b096
umiyibca' c
Ypok-koHpepeHus
33 "PeakTUBHOE OBU)XEHUE B
IIPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
Mexanuyeckast pabota u
34 https://m.edsoo.ru/ff0b0a8
MOIIHOCTb 4
Bbu6morexa [JOK
PaboTa cuitbl TSKECTH, CHITBI
35 https://m.edsoo.ru/ff0b0db
YOPYTOCTH U CUJIBI TPEHUS g
JlaGopaTopHnas pabota
«Omnpenenenue pabOThI CUIIBI
16 TPEeHHUsI IPU PABHOMEPHOM
JBUKCHHUH TeJa IO
TOPU30HTAIBHOMN
MMOBEPXHOCTU»
37 CBsi3b 2HEPTUH U PaOOTHI.
[ToTenuuanbHas SHEPTUA
38 Kunernueckas sneprus. bubmuorexa [JOK




TeopeMa 0 KHUHETUYECKOI
SHEPTUU

https://m.edsoo.ru/ff0b0c3
2

3aKOH COXpaHEHMsI SHEPTUU

39
B MEXaHHKE
JlaGopatopHas paboTa bubnuoreka [IOK
40 «3y4yenue 3akoHa https://m.edsoo.ru/ffOb12f
COXpaHEHUS YHEPTUN e
bu6nmmoreka [IOK
KonebarenbHoe nBIKEHUE U
41 https://m.edsoo.ru/ff0b185
ero XapaKTePUCTHKU g
3aryxaromue KoneOaHusl. bubnuorexa LIOK
42 BrinykaeHHbIE KOJIeOaHMsL. https://m.edsoo.ru/ff0b20f
Pe3onanc 0
43 MareMatnyeckuii u
NpPY>KUHHBIA MasiTHUKA
Ypok-uccienoBaHue
bubmnoreka LJOK
«3aBUCHUMOCTb IIEPUOJIA
44 . https://m.edsoo.ru/ff0b197
KOJIEOaHUH OT JKECTKOCTH .
IPY>KUHBI U MaCChL IPy3a» B
45 [IpeBparienre sHEPruu Npu
MEXaHUYECKUX KOJIEeOaHUIX
JlaGopaTtopHnas pabota
Bbu6mmorexa [JOK
«OrmpeeneHne 4acToThl U
46 . https://m.edsoo.ru/ff0blae
nepuoza Kojaebanuu .
MPYXKUHHOTO MasiTHUKa B
47 JlaGopaTtopHnast pabota bubmuotexa [JOK




«IIpoBepka HE3aBUCHMOCTH
nepuo/ia KojaebaHuii rpysa,
IIOABCIHICHHOI'O K HUTH, OT
Macchl Tpy3a»

https://m.edsoo.ru/ff0b197
a

48

MexaHn4uecKne BOJHEI.
CBoiicTBa MEXaHHUYECKHUX
BOJIH. [IpogosibHBIE 1
MOTIEPEYHBIE BOJIHBI

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b21f
e

49

Ypok-koHpepeHuus
"MexaHHYeCKHE BOJHEI B
TBEPIOM TeJIE.
CelicMuyeckue BOJIHBI"

50

3Byk. Pacnipoctpanenue n
OTpakeHHE 3BYyKa

51

Ypok-uccienoBanue
"HaOroneHe 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BbICOTA
TOHA. AKYCTUYECKUI
pEe30HaHC

53

Ypok-koHpepeHus
"VbpTpa3Byk U uHGpPa3BYyK B
IIPUPOJE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23¢
a

54

IToaroroBka K KOHTPOJIBHOMN
paborte 1o Teme "3aKOHbI
coxpaHeHus. MexaHnyeckue

Bbu6morexa [JOK
https://m.edsoo.ru/ff0b25f
0




KoJiIcOaHus U BOJIHbBI"

55

KonrposbHas padora no
TeMe "3aKOHBI COXPAHEHUS.
MexaHunueckue KoineOaHus u
BOJIHBI"

56

DJIeKTPOMArHuTHOE TOJIE.
3JICKTpOMaFHI/ITHI>Ie BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2ab
e

57

CsoiicTBa
AJIEKTPOMArHUTHBIX BOJIH

58

Ypok-koHpepenmus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcmons3oBanne
AJIEKTPOMATrHUTHBIX BOJIH
JIJISI COTOBOM CBSI3H'"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2fe
6

59

Ypok-uccnenoBaHue
"N3yueHue CBOUCTB
AJIEKTPOMATHUTHBIX BOJIH C
MOMOIIbI0 MOOMIIEHOTO
tenedona"

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0b2c6
c

60

Pemenue 3amau Ha
OIPEAEIEHUE YACTOThI U
JIJINHBI BHCKTPOMaFHI/ITHOfI
BOJIHBI

61

DJeKTpOMarHuTHasi mpupoaa
cBera. CKOpOCTh CBETA.
BomnHoBEIE cBOiCTBa cBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d
0




62

Hcrounuku ceera.
IIpssMmonuHenHOE
pacIpoCTpaHEHUE CBETA.
3armenus ConHua u JIyHsl

bubmuoreka [{OK
https://m.edsoo.ru/ff0b365
8

63

3aKOH OTpa)KE€HUs CBETA.
3epkana. Pemenue 3a1au Ha
IIpUMEHEHUE 3aKOHA
OTpPaKCHHSI CBETA

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b38c
4

64

[Ipenomnenue cBera. 3aKoH
NPEJIOMIICHUS CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3ae
a

65

[TonHoe BHyTpeHHEE
OTpakeHHE CBETA.
Hcnonp30BaHue MOIHOTO
BHYTPEHHETO OTPa)KEeHHUS B
ONTUYECKUX CBETOBOJIAX

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

66

JlaGopaTtopHnast pabota
"UccneqoBanue
3aBHCHMOCTH yTJia
MIPEIOMIICHUSI CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpaHulie "Bo3ayx-cTekyio""

67

VYpok-koHpepeHus

"M cnonp30BaHME ITOJTHOTO
BHYTPEHHETO OTPaKCHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS CBS3b"




JInasel. OnTnyeckas cruia

bubmanoreka [IOK

68 https://m.edsoo.ru/ff0b3{2
JIAH3bI
c
. bu6mmoreka [JOK
[TocTpoenue nzodpaxxeHuii B
69 https://m.edsoo.ru/ff0b444
JIMH3aX
a
JlaGopaTtopHnast pabota
"Onpenenenne GOKyCHOTO Eubmiorexa OK
70 . https://m.edsoo.ru/ff0b420
PACCTOSTHUS ¥ OTITHYECKOU 6
CHJIBI COOMPAFOIICH JTUH3BI" -
Ypok-koHbepeHIHs bubnmnorexa [JOK
71 "OnTHYecKue JUH30BBIE https://m.edsoo.ru/ff0c0a7
npuOops!" €
r bubmuoreka [JOK
J1a3 KaK ONTUYeCKas
72 https://m.edsoo.ru/ff0b468
cucreMa. 3peHue 4
Ypok-koHpepeHus
73 "IledexTsl 3penus. Kak
COXpaHUTh 3peHue"”
Paznoxxenune 6eoro cBeTa B
bu6mmorexa [JOK
crektp. OnbiTel HetoTOHA.
74 https://m.edsoo.ru/ff0c0f4
CroxxeHue CeKTpaabHbIX .
uBeToB. Jlucnepcust cBeta -
75 JlaGopaTtopHnast pabota bubmuotexa [JOK
"OnBITHI IO PA3T0KEHUIO https://m.edsoo.ru/ff0cOe2

0eJI0ro CBETAa B CIIEKTP U
BOCTIPHSITHIO I[BETA

a




IPEMETOB MPH UX
HaOJIOZICHUH Yepe3
1[BETOBBIE (PUIBLTPHI"

YPOK-IIpaKTUKYM
"BoaIHOBBIE CBOIICTBA CBETA:

76
Jycriepcust, HHTepQepeHnus
u nudpakaus”
bu6mmoreka [JOK
Omnbitet Pesepdopna u
77 pdopa https://m.edsoo.ru/ff0c12a
TUTAaHEeTapHAsI MOJICITh aTOMa 2
73 [Toctynatel bopa. Moaens
aroma bopa
HcnyckaHue 1 norjiouieHue bubnuoreka [IOK
79 cBeTa aToMOM. KBaHTEI. https://m.edsoo.ru/ff0c144
JInnelyaTeie CIEKTPHI c
Ypok-npakTuKym bubnunorexa [JOK
80 "HaGmtoienue criekTpoB https://m.edsoo.ru/ff0c155
ucyckanus’" 0
bu6mmoreka [JOK
81 PannoakTHBHOCTE U €€ BUIIBI https://m.edsoo.ru/ff0c167
2
bu6mmoreka [IOK
CTtpoeHue aTOMHOTO sJIpa.
&2 https://m.edsoo.ru/ff0c18a
Hyxnonnas moaens .
p Bbu6morexa [JOK
aJIMOAKTHUBHEIC
83 https://m.edsoo.ru/ff0clal

npeBpaieHus. 30tomnsl

4




Perenue 3agay no teme:

bu6mmoreka [JOK

84 "PanuoakTuBHBIC https://m.edsoo.ru/ff0c1b4
npeBpauieHus " a

85 [lepuon nmonypacnana
Ypok-KoH(pepeHIUs
"}?azmoaKTqI)/IBF;IHe W3JIYyYEHHUS bubmiorexa HOK

86 https://m.edsoo.ru/ff0c212
B [IPUPOJIE, MEAUIIMHE, 6
TexHuke" a
SnepHbie peakiuu. 3aKOHbI bubmuotexa [JOK

87 COXpaHEHUs 3apsAL0BOro U https://m.edsoo.ru/ff0clcS
MacCOBOT'O YHCET 8
OHeprus CBsI3U aTOMHBIX bubmmorexa [JOK

88 anep. CBsI3b Macchl U https://m.edsoo.ru/ff0c1d7
SHEPTrUn a

29 Penrenue 3amad mo reme
" nepHble peakuun”
Peakiinu cuHTE3a U ACIICHUSA bu6mmoreka [JOK

90 anep. cTounuky sHEprun https://m.edsoo.ru/ff0c1e8
CodHia u 3BE311 8
Ypok-koHpepeHuus
"SI nepHast SHEpreTuKa.

91 JleiicTBUS paarOaKTHBHBIX
W3JIyYEHHI Ha )KUBbIE
OpraHu3mbI"

92 IToaroroBka K KOHTPOJIBHOM bubnmnoreka [JOK

pabote 1o Teme

https://m.edsoo.ru/ff0c223




"DJIeKTPOMarHuTHOE TOJIE.
DNIeKTPOMarHUTHBIE BOJHBI.
KBauroBsie sBieaus"

[¢}

KonrpomnbHas pabora mo
TeMe "DIeKTPOMarHuTHOE

93
nosie. DJIEKTPOMarHUTHBIE
BOJIHBI. KBaHTOBEIC sSIBICHUS"
[ToBTOpenue, o6o0IIEHHE.
JlaGopaTopHbie pabOTHI 11O bubmorexa T[IOK
94 kypey "BsamvoeiicTsue https://m.edsoo.ru/ff0c245
Ten" :
[ToBTOpenue, o6o0IIEeHHE.
Perenne pacueTHBIX U bubmmorexa TIOK
95 KAHECTBEHHBIX 3A/AY 110 https://m.edsoo.ru/ff0c257
teMme "TeroBble npouecchl” 2
[ToBTOpEHME, 000OIICHHE.
Pewienue pacyeTHbIX U bubmuorexa [JOK
96 Ka4yeCTBEHHBIX 3a]1a4 MO https://m.edsoo.ru/ff0c2a2
teme "KIIJ] TemioBbix 2
nBuraresei”
[ToBTOpeHme, 0600IICHHE.
Pemenne pacueTHbIX U bubnuorexa [JOK
97 Ka4eCTBEHHBIX 3a7a4 110 https://m.edsoo.ru/ff0c2b3
teme "KIIJT 0
ANEKTPOYCTaHOBOK"
98 [ToBTOpeHme, 0600IICHHE. bu6mmoreka [IOK
JlaGopaTopnsie paboThI 1O https://m.edsoo.ru/ff0c2c5




Kypcy "CBeToBbie siBiCHHS" 2
[ToBTOpenue, o6o0IIEHHE.
Pabora ¢ TekcTaMu 1o TemMe bubmmorexa TIOK

99 1 https://m.edsoo.ru/ff0c2d6
"3aKOHBI COXpaHEHUS B X
MeXaHHKe" a
[ToBTOpeHue, 06001IeHNE. bubnuoreka [IOK

100 Pabora ¢ TekcTamu o Teme 1 https://m.edsoo.ru/ff0c2e8
"Konebanus 1 BOJaHbI" 2
[ToBTOpEHME, 000OIICHHE. bubmnoreka LJOK

101 Pabora ¢ TekcTamu o Teme 1 https://m.edsoo.ru/ff0c304
"CBeToBbI¢ sBICHUS" 4
[ToBTOpenme, 0600IICHNE.

102 Pabora ¢ Tekctamu o Teme |
"KBanToBas u snepHas
¢duzuka"

OBIIEE KOJIMYECTBO YACOB
102 27

10 ITPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANUYECKHUE MATEPHUAJIBI I YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET



MYHWULUWIMAJIbBHOE KA3EHHOE
OBLLUEOBPA3OBATEJ/IBHOE
yLl PE)K‘E'E H I/I E CPE'E'HHFI MoanucaHo unéposoli nognucsio: MYHULWMNAJIBHOE
Ob |_|_||EO BPASOBATEJ/IbHAS  KASEHHOE OBLIEOBPASOBATE/ILHOE YUPEXEHVE CPEAHSA
OBLLIEOSPA3OBATE/IbHAS [LIKOJIA Ne 10 X. TEPEBA/IbHbIN
LLIKOAA Ne 10 X, OB oTo PO
[MEPEBAJIBHbBI o o
MWUHEPAIOBOACKOMO
PAVNOHA
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