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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTABJICHAa HAa OCHOBE
MOJIOKEHUN U TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS Ha 6a30BOM YPOBHE OCHOBHOM 00pa3oBaTeIbHOU
nporpammsl, nipeactaBieHHbx B DI'OC OO0, a Takxke ¢ yaétoMm deaepaibHONW pabodeit mporpaMMbl
Bocriutanus u Konuenimu npenonaBanus yueOHoro npeamera «DOusukay.

Conepxanue MporpaMMbl 1O (U3UKE HAMpPaBICHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYaroIIMXCs M OpraHu3aluio U3ydeHus (U3MKU Ha JAeqaTeIbHOCTHOH ocHoBe. B
porpaMMe Mo (pU3MKe YUUTHIBAIOTCS BO3MOXHOCTH y4e€OHOIO MpeJAMEeTa B peaiu3aiuu TpeOoBaHH
@I'OC OOO k muaHupyeMbIM JMYHOCTHBIM M METalpeAMETHBIM pe3ylbTaTaM OOYy4eHHs, a TakxKe
MEXITPEIMETHBIE CBS3M €CTECTBEHHO-HAYUHBIX YYEOHBIX NMPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus.

[Iporpamma o usmke ycraHaBIuBaeT pacnpezelieHne yaeOHOro MmaTepuana o rojaaMm o0y4eHus
(mo kjaccam), mpeIaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh N3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHA IPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00y4aroImuxcsl.

[IporpamMma no ¢usuke paspaboTaHa C LENBI0 OKA3aHUS METOJIWYECKOM MOMOIIM yYUTENIO B
co3/1aHuu pabouelt mporpaMMsl MO0 Y4eOHOMY MTPEIMETY.

dusnka SBISETCS CHUCTEMOOOPA3YIOMIMM I €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB,
IIOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBJICHUM, H3y4aeMbIX XUMHEH,
Ouosorueil, actpoHoMuelt u puznyecKoi reorpadueii, BHOCUT BKJIa/l B €CTECTBEHHO-HAYYHYIO KAPTUHY
MUpa, MPeoCTaBIseT Haubosee siCHble 00paslbl MPUMEHEHHs] HAyYHOrO0 METOja MO3HaHHs, TO €CTh
croco0a MmoJyiy4yeHus: JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa U3 TIaBHBIX 3a/1a4 PU3NYECKOr0 00pa30BaHUs B CTPYKTYpe 0o0IIero o0pa3oBaHUsl COCTOUT
B (hOpMHPOBAHNH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaroIuxcsl.

W3yuenne ¢u3ukn Ha 06a30BOM ypOBHE IpEANOJIaraeT OBJIAJEHHUE  CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:

® Hay4dHO OOBSICHSTH SBIICHUS;

® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® MHTEPIPETUPOBATH JAHHBIE U UCIIOIb30BATh HAYYHBIE JOKA3ATENbCTBA AJI OJTYYECHUS
BBIBOJIOB.

Henu uzydyenus Gpu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBanus onpezesieHsl B Konuenmmn
npenofaBaHus yueOHoro mnpeamera «®usuka» B 00pa3oBaTeNbHbIX oOpraHuzanusax Poccuiickoit
deneparyy, peanu3yox OCHOBHbIE 00111€00pa30BaTeNbHbIE IPOTPAMMBI, YTBEPKAEHHON pElIEHHEM
Komnnernn MunncrepctBa npocserienus Poccuiickoit @enepanuu (mporokoin oT 3 nexkadps 2019 r. Ne
[1K-48BH).

ean nsydyenust pu3nku:

e npuoOpeTeHHe MHTEpeca M CTPEeMJICHHs O0y4aroIMXcs K HayYHOMY H3YYEHHUIO MPUPObI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTAaBICHHH O HAay4HOM MeETOJe TOo3HaHUS U  (HOPMUPOBAHHE
HCCIIEIOBATENLCKOIO OTHOIIECHHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMHUpOBaHME HAyYHOTO MMPOBO33PEHHSI KakK pe3yiabTaTa M3Y4YCHHS OCHOB CTPOCHHS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue npeacTaBIeHU O posid (GU3HUKH ISl PA3BUTUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH 1 TEXHOJIOTHII;

e pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccnoHanIbHOM
NEeSTENbHOCTH, CBSI3aHHOW C (DM3HMKOM, MOATOTOBKA K JdajbHEHIIeMy OOy4eHHI0 B ITOM
HaIpaBIICHUU.



JlocTuKeHrne 3TUX IeNell mporpaMMel 1Mo (U3UKEe Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUS

o0ecreunBaeTcs peleHueM CIeAYIOMnX 3a1aY:

e MpuoOpeTeHre 3HAHUI O AMCKPETHOM CTPOEHUM BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e MpuOOpeTeHHEe YMEHUN OMUCHIBATH U OOBSCHATH (DU3MUECKUE SIBJICHHS C HCIIOIb30BAaHHEM
MOJyYEHHBIX 3HAHMII;

® OCBOCHHE METOJIOB PELICHUS MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHUEM (PHU3HUECKUX
MoOjIeJIel, TBOPUECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHHI HaOIIOAAaTh MPUPOJHBIC SBJICHUS W BBINOJHATH ONbBITHI, Ja0OpaTOpPHBIE
paboThl M OKCIIEPUMEHTAJIbHBIE MCCIEAOBAHUA C HCIOJIB30BAaHUEM H3MEPUTEIbHBIX
puOOpPOB;

e oOCBOCHHE TMPUEMOB paboThl ¢ wuHPOpMaNHed (QUINIECKOrO COACPKAHMS, BKIFOYAS
MH(OPMALIUIO O COBPEMEHHBIX JOCTIKEHUAX (DU3HMKH, aHAIW3 M KPUTHUECKOE OIICHUBAHHE
nH(pOpMAIHH;

® 3HAKOMCTBO CO cdepamu MPOo(HEeCCHOHATBLHOW IESITEILHOCTH, CBSA3aHHBIMH C (DU3UKOU, H
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMHU HA JOCTHKCHUAX (DU3MUECKON HAYKH.

Ha wusydenune ¢usuku (0a30BbIii ypOBEHb) HAa YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUA
orBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Henmeno), B 8 kinacce — 68 yacoB (2 Jaca B
HEJIEII0), B 9 KJ1acce — 102 Jaca (3 yaca B HEJIEINI0).

[Ipemiaraemerii B mporpamMme 1o (U3MKe MepeueHb JT1a0OpaTOpHBIX paboT M OMBITOB HOCHUT
PEKOMEHIaTEeNbHBIN XapaKTep, YUUTEINb JIeNaeT BbIOOp MpoBeAeHUs Ja00paTOPHBIX paboOT U OIBITOB C
y4€TOM HHAMBHUIYAIbHBIX OCOOCHHOCTEH OOYy4YalOIIMXCs, CIHMCKAa SKCIEPUMEHTANbHBIX 3aJaHHi,
IpearaéMblx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 3K3aMeHa 1o (PU3HKeE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Du3nueckue MNpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CHCTEMA €JIMHHII.

Kak ¢u3uka m npyrue ecrecTBEHHbIE HAyKH HM3y4yaroT Hpupony. EcrecTBeHHO-HAy4YHBIN
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YyHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
bu3HYECKUX SIBICHUHN C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHnuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U IpoUeAypa NPSAMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.

N3mepenne 06bEMa KUIKOCTU U TBEPIOTO TENa.

Omnpenenenne pasMepoB MaJbIX TEIN.

N3mepenne Temmneparypbl IpU IOMOLIM JXKUAKOCTHOTO TEPMOMETpa M JaTyuKa
TEMIIEPATYPHI.
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6. IIpoBeneHne wucciieOBaHUS TIO TMPOBEPKE THIOTE3bI: JATBLHOCTH IMOJIETA IIIAPHKA,
MyIEHHOTO TOPU30HTAILHO, TeM OO0JIbIIe, YeM OOJIBIIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, UX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIIECTBRA.

JlBmkenne yacTui] BemectBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkeHue, auddysus. B3zanMopelicTBHe dYacTHIl BEIIECTBA: MPUTSHKEHHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJIKOCTEH W  TBEPMIBIX
(KpHCTaUTMYECKUX) Teld. B3aMMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHBIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnronenue siBieHUIA, OOBSICHSIOMIMXCS MPUTSHKCHUEM WM OTTAJIKMBAHHUEM YaCTHIL

BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUI MOJICKYJISIPHOTO MTPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBW)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepuctuka B3aumojedcTBus Ten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIeHNE TATOTEHUS U cuiia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAITPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBuopelictByromas cui. Cuna tpenus. TpeHue CKoJibXeHus U TpeHue nokosi. Tpenue B npupojae
U TEXHHKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCKOro JBUKCHHS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJl.
5. CpaBHeHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHON MPSIMOH.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B YKHIKOCTH, MOJIEIH
ANEKTPUUYECKOTO aBTOMOOUIIA U TaK JIajiee).

2. Ompenenenue cpemHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa M0 HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeNa.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHUSI OT Beca Teja U
XapakTepa COIMpUKACAIOUIUXCs TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEJIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJIEHUs Ta3a OT 00bEMa, Temneparypsl. [lepenayua naBieHus TBEPABIMHU T€IAMU, JKUJIKOCTSIMH U
razamu. 3akoH Ilackans. IlHeBMaTMyeckue MamMHbl. 3aBUCHUMOCTb JIaBJICHUS KUAKOCTH OT
rnyounsl.  [mapocratmdeckmii  mapamokc. CooOmaromuecs cocyabl.  [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuMHBI CylIecTBOBaHHS BO3IYLIHOM
ob6omnouku 3emmu. Onbit Toppuyennu. M3mepeHue arMocepHOTO MaBIEHHUS. 3aBUCUMOCTD
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )KUIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPaTypBhl.

[lepenava naBieHUs )KUIKOCTHIO U Ta30M.
Coo0bmaronyecs: CoCy/bl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AaBICHHUS.



3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT O00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KHUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM TMOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
4acTH TeJla.

OnpeneneHre BBITAJKUBAIOMIEH CHIIbI, JIEUCTBYIOIIEH Ha TeJO, MOTPYyKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIBL, ICMCTBYIOIIEH HA TEJIO B KUJKOCTH,
OT Maccsl TeJna.

OnbIThL, 1EMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIIbI, IEUCTBYIOLIECH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YACTH T€Ja U OT IUIOTHOCTHU
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECICHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIyar, 010K, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBecHs phIyara.
[IpumeHeHre mnpaBuia paBHOBeCHsl pbluara K Ooky. «3ojotoe mpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanudeckas sHeprus. Kunetnueckast M moreHuuanbHas sHeprus. [Ipespamienue oqHoro
BHJIa MEXaHUYECKOM YHEPTUU B IPYTroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenue KI1/] HaKIOHHON MIOCKOCTH.
4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO--KMHETHYECKOM TEOpUU CTpPOEHUs BellecTBa. Macca

U pasMm

Cppl aTOMOB U MOJICKYII. OHLITBI, MOATBCPKAAIOIIUC OCHOBHBIC TIOJIOKCHHA

MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.
Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN

MOJIEKYJISIPHO--KMHETUYECKOW Teopuu. (CmaunMBaHuWE M KalWULIPHbIE sBIEHUA. TerioBoe
pacIIupeHHe U CXKaTHE.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABW)KEHHUS YacTHL.
BuyTtpennsis sneprus. CrniocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTHH: TeIIoNepeaaya v COBEpIIeHUE

paboTHI.

BI/II[I:I TCIIoNCpCaavIn: TCIJIONPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBrneHue u OTBepJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TermoBbix aBuratenei KIIJ[ TemmoBoro auratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOMIEH Cpebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

W3menenue gaBiaeHus ra3za mpu M3MEHEHUH 00bEMa U HAarpEBaHUM W OXJIAXKICHHUH.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Buel Terionepenayu.

OxnaxJIeHrue MPU COBEPIIEHUU PaOOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHEeHUE TEMIOEMKOCTEHN pa3InYHbIX BEIIECTB.

[
= O

. HaOmroienme kureHus.

=
N

. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBIICHUU.

13. Mojenu TemIOBBIX ABUTaTeNIei.

Jlabopamopuvie pabomol u onvimol.

1. OnbIThI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OMmpITH IO Ha6J'IIO)IeHI/IIO TCIIJIOBOT'O paCIMPEHUs ra3osB, JKUIKOCTEHN U TBép)IBIX TCII.
4, Onpez[eneHI/Ie JAaBJICHUS BO3yXa B OajtoHe miIpuna.
5. OHBITLI, ACMOHCTPUPYIOINIUE 3aBUCHUMOCTb [HOaBJICHUS BO3AyXa OT €TI0 o0béMa u

HarpeBaHUs WIN OXJIAXKICHUS.
6. IlpoBepka THMOTE3bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
7. HaGmoneHue m3MeHEHUs BHYTPEHHEW SHEPrHM Tela B pe3yJbTaTe TeIulonepenadu H
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIJIOOOMEHA MTPH CMEUIMBAHUH XOJIOJHOMN U ropsiueil BOJBI.
9. OmpezneneHue KOJIMYECTBA TEIIOTHI, IOJYYEHHOTO BOJOW TNpU TEIJIOOOMEHE C
HarpeTbIM METAJUINYECKUM I[IUIHHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue mpouecca UCIIapeHus.
12. OnpeneneHrne OTHOCUTEIbHOM BIaXXHOCTH BO3AYXa.
13. Onpenenenue yaenbHOW TEIUIOTHI IIJIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuszanus Tei. J{Ba poja 31eKTpUUECKUX 3apsAa0B. BanMopaelicTBre 3apsKEHHBIX TEIL.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsioB U
pPacCTOSTHUS MEX]Y TEJIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iiekTpuyeckoro mnosid. [IpuHiun cynepno3uiuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOUYHMKHM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YJIEJIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEIH.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHble MarHuThl. B3auMopaeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] JIEKTPUUECKOM HHEPTUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia 2IEKTPUYECKUX 3aps0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTUIeCKast UHIYKIIHSL.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.
[TpOBOAHMKH U TUDIIEKTPUKH.
MopenupoBaHu€e CUIOBBIX JIMHUHI 3JIEKTPAYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBblii pa3psn.

. I3mepeHne Cuitbl TOKa aMIEPMETPOM.

LNk WM R

[
= O

=
w N

. I/ISMepeHI/Ie OJICKTPHUYCCKOI'0 HAMPSAKCHUSA BOJIBTMETPOM.

=
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. PeoctaT u MmarasuH conpoTUBICHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
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. MarauTHoe moJje Toka. DJIeKTPOMAarHurT.
. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. SHGKTpOI[BI/IFaTeHB ITIOCTOSIHHOI'O TOKA.
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

N
w

. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIIPABJICHUS MHAYKIIMOHHOTO TOKA OT YCIOBUH €ro BO3HUKHOBEHHUS.
. DIEeKTporeHepaTop NOCTOSHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OMnBITH O HAOIIOCHUIO SJIEKTPU3AIUHU Tl MHAYKIIUEH U MPU COMTPUKOCHOBEHUH.
WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.
COopka u mpoBepka padOoThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

H3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS
pE3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

ok wnNRE

7. OneITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  DJIEKTPHUYECKOIO  CONPOTHBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIAJHU IIONEPEYHOr0 CEYEHHS U MaTepHala.

8. IlpoBepka npaBuiia CI0KEHUS HANPSIKEHUH IIPU IOCIIEI0BATEIILHOM COSMHEHUH IBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwiia Jyuisi CUIIBI TOKA IIPU MApaUIEIIBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUUECKOT0 TOKA, UIYLIETO YePe3 Pe3UCTop.

11. OnpeneneHne MOIHOCTH 3IEKTPUUYECKOT0 TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYILETO YEpE3 JIaMIIOUKY, OT HAIIPSDKEHUS Ha
HEH.

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. VI3yyeHre MarHMTHOIO IIOJsl MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHHUU U
pasieleHuu.

16. MccnenoBanue AEMCTBUSA dJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. M3y4eHne AeCTBHUSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 n3ydeHue paboThl 3JEKTPOIBUTATEIS.

20. N3smepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITEl 10 HMCCIIEOBAHUIO SIBJICHUSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
M3MEHEHUH 3HAaYeHMsI U HAaIpaBJIE€HUS MHAYKIIMOHHOIO TOKa.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanndeckoe asrmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe aBMXKeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla INPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenune. PaBHOyckopeHHOE mipsiMoiinHelHOe BmkeHne. CBoOoaHoe manenne. OnbIThl
lanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
yraoBasi CKopocTu. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepsoiii 3akon Herotona. Bropoii 3akon Hetorona. Tpetuii 3akon Herotona. [lpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJBXKEHHS, Cuila TPEHUs
MIOKOSI, IPYTHE BUBI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TaJeHUS.
JBmxenue manet Bokpyr Connna. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh 1 eperpy3kH.



PaBHOBecue MaTepuanbHOM TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Wmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTnBHOE NBUKEHUE.
Mexanunueckass pabota U MOIIHOCTb. PaboTa cui TspkecTH, ynpyroctd, TpeHus. CBsi3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOTO JIBUKEHUS T€a OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUH IBMXKEHMS OJHOTO M TOTO K€ Te€Jla OTHOCUTEIIBHO
pa3HBIX TEJ OTCUETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSIMOIMHEHHOTO IBHKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmronenue nBuXeHUs TeNa 110 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTEIIBHO KaOMHETa (DPU3HKH.
3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.

8. HaOmroneHue paBeHCTBA CWJI IPY B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tella IpU yCKOPEHHOM JIBUYKEHUU.

10. IIepenavya nmmysbsca Ipu B3aMMOJICHCTBUM TEIL.

11. [IpeoOpa3oBaHus SHEPTUH PU B3AUMOAECHCTBUM TeEIl.

12. CoxpaHeHue UMITYJIbCa IIPH HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHHe UMIyibca Ipy abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmroieHNe peakTUBHOIO JBU)KEHUSI.

15. CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPU CBOOOIHOM I1a/ICHUH.

16. CoxpaHeHne MEXaHUYECKOW PHEPTHH NPH IBUKEHUU TeJla O]l AEUCTBUEM MPYKHUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1. KoHcTpynpoBaHuE TpakTa Uil pa3rOHa M JAJIBHEHIIET0 PaBHOMEPHOTO ABM)KECHHUS
IIApUKA UK TEIEKKH.

2. OmpeneneHue cpeaHE CKOPOCTU CKOJIBKEHHUS Opycka WM ABWKEHUS LIapuKa I10
HAaKJIOHHOM INIOCKOCTH.

3. OmpexneneHue YCKOPEHHUs Tella IPHU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPHU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €ciu MPH PaBHOYCKOPEHHOM JBHKEHUH 0€3 Ha4aJIbHOI CKOPOCTH
IIyTU OTHOCATCSA KaK s/l HEUETHBIX YUCEIL, TO COOTBETCTBYIOINE TPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnenoBanue 3aBHUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHJIbl HOPMAJIBHOIO
JIaBJICHMS.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOTBKCHHUS.

8. OmnpexneneHue xECTKOCTH MPYKUHBL.

9. OmnpeneneHne pabOTHl CUJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHHUHM Tella 10

TOPU30HTAIILHON ITOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI YIPYTOCTH TMPU THOIBEME TIpy3a C HCIOJIB30BAHHEM
HEIMOABUKHOTO U MOJIBHXKHOTO OJIOKOB.

11. 3yuyeHue 3aKOHA COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHusA U BOJHEIL.

KonebatenbHoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMIi: MepHoJ, 4acToTa,
aMIuTyna. MaremMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTEIIbHOM JIBFKCHUH.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpononpHble U onepeyHbie BOJIHBL. JlJIMHA BOIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa U BeICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK  yIbTPa3BYK.

Hemoncmpayuu.

1. HaGmonenue koneGaHU Tel MO JeHCTBUEM CUJIBI TSXKECTU U CUJIbl YIPYTOCTH.
2. HaOmopenue xoneOaHui rpy3a Ha HUTU U Ha IPYy>KUHE.

3. HaOnroneHue BbIHYXACHHBIX KOJECOAHUN U pe30HaHCa.

4. PacnpocTpaHeHUE MPOJ0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

. AKyCTHYeCKUI pe30HaHC.
Jlabopamopnwvie pabomot u onvimel.
1. OmnpeneneHue 4acToThl U Ieproia KoieOaHU MaTeMaTHYeCKOro MasgTHHKA.
2. OmnpezaeneHue 4acTOThI U NepHOJa KOJeOAaHUN MPY>KMHHOT'O MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH IepHoja KosieOaHUI MOJBEIIEHHOTO0 K HUTH Ipy3a OT
JUTMHBI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH TepHoja KojeOaHWi MPY>KWHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCUMOCTH TEpHOJa KOJIeOaHWI Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OMBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD Mepro/ia KOoJIeOaHU! MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
Paszpnen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTpOMarHUTHOE TMoJie. DJIeKTPOMarHuTHble BOJHBL. CBONMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHEIX BOJH. Mcronb30BaHKEe 3JI€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomot u onvimul.
1. M3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.
Paszpnen 11. CBeToBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cera. IIpsAMOnuMHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3aKoH OTpakeHHUs CBETA.
[Ipenomnenue cBeta. 3aKoH mpenomiieHus: cBeta. [loiHOe BHYTpeHHEE OTpa)KEHUE CBETA.
Hcrionbs30BaHKE MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITUYECKUX CBETOBOJAX.



Jlunza. Xox nydeir B numH3e. Omntmueckas cuctema ¢oToammapara, MUKPOCKONa |
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1aJbHO30PKOCTb.

Pasnoxenne 6enoro csera B criektp. OnbiTel HptoTona. CiiokeHue CrieKTpajabHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

W NOU R WNE

[IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.

ONTUYECKUN CBETOBO/I.

Xon tyueit B coOMparomei Junse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tonryuenue n300paxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Mogens riaaza.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. [TosryueHue O6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomot u onvimol.

1.
2.
3.

No wuvk

HccnenoBaHue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.
W3yueHre XapaKTepUCTHK H300paKCHUS TIPEMETa B INIOCKOM 3epKaJle.
HccnenoBanue 3aBUCMMOCTH yIJla MPEJIOMIIEHUsI CBETOBOTO Jiyya OT YIJia MajieHus Ha
TPaHUIIE «BO3TYyX—CTEKIIO.

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHIIBI COOMPATOIIEH JTNH3BI.
OnbITHI IO PA3JI0KEHUIO OEJIOro CBETa B CHEKTP.

OnBITHI MO BOCHPUATHIO 1IBETAa MPEIMETOB MPU UX HAONIOJACHUU Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBanTtoBble siBJIeHUS.

OmneiTel Pesepdopaa u mnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
MoTJIoNIeHHe cBeTa aToMOM. KBaHThI. JIMHEUaThie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas Mopens aromHoro siapa. M3zorombel. PanuoaktuBHBIE mpeBpanieHus. l[lepuon
IoJIypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakMy. 3aKOHbI COXPaHEHUs 3aps0BOIO U MAacCOBOIO YHCEN. DHEPIUsl CBA3U
aTOMHBIX s1ep. CBs3b Macchl M SHEpruu. Peakuyu cunTes3a u aenenus saep. Microunuku sHeprun
CouHIia 1 3BE3]1.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3IYYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

vk wnN e

CreKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrnekTpbl pa3TU4HbIX Ia30B.

CnekTp Bogopoaa.

Hab6nronenue tpexoB B kamepe BuibcoHa.

Pabora cuérurka MOHU3UPYIOIUX U3TYYCHUH.

Peructpanus nznydeHus npupoJHbIX MUHEPAJIOB U MPOAYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1.

Ha6J'IIO,I[eHI/Ie CIUIONTHBIX M TUHEHYATHIX CIICKTPOB U3JTy4YCHUS.



2. HccnenoBaHue TPEKOB: HM3MEpPEHUE DHEPTUM YAaCTULBI 1O TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENHEHO--0000MIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JMJii CUCTeMAaTu3aluu U
00001eHUST TPEIMETHOTO COACPKAHUS U OIBITA ICATEILHOCTH, TPUOOPETEHHOTO MPU U3YICHUHU
BCEro Kypca (hpM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
busuKe 11t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipu u3ydyeHnn JaHHOTO MOAYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IESITEIBHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  METalpeIMETHBIX
IUTAHUPYEMBIX PEe3yJbTaTOB 0OydeHus, (GopMHpYyeTCs €CTeCTBEHHOHAYYHAss T'PaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJI0B HCCIIEIOBAHUS SIBIICHUNA IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OOBSACHATH (PU3UUECKHE SBJICHHUS, IPUMEHSS MOJYUYCHHbIC 3HAHUSI, pelIaTh 3ajaui, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IprHIMIIMATBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pa3jeia peaanus3yercs 3a CUET TOro,
4TO 00yYarOIUECs BBIOIHSAIOT 33/1aHUs, B KOTOPBIX MM IMPEAaraercs:

HAa OCHOBE IMOJIYY€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (DU3HUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHA, B TOM YHCIC IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HamOOJIee BaXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTH,
HalpuMep, MPaKTHYECKOT0 UCIOJIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U ITPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

— MPOSBIICHHE UHTEPECA K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hr3nyecKoi
HayKH;

— IICHHOCTHOE OTHOIIIEHHE K JOCTIKEHHUSIM POCCHICKHUX YUEHBIX --(PH3HKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKJIEHHH OOMIECTBEHHO 3HAUYUMBIX U dTHYECKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (DU3UKY;

— OCO3HAaHHE BaXKHOCTU MOPAJILHO--3TUYECKUX IPUHIIUIIOB B ACSATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHMSA:

— BOCHPUATHE ICTETHYECKUX KAYeCTB (PM3MUYECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAHME IIEHHOCTU (U3MYECKOH HayKM KaK MOIIHOTO MHCTPYMEHTa MO3HaHWs MUpA,
OCHOBBI Pa3BUTHs TEXHOJIOTHH, BaKHEHMIIIEH COCTABISIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, MHTEPECA K UCCIIEI0BATENbCKON e TEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

— OCO3HAHME LIEHHOCTU 0€3011acHOro 00pasa *KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaXHOCTH ITPaBHJI 0€30IIACHOTO MOBEIEHUS Ha TPAHCIIOPTE, Ha IOpOTrax, ¢ MNEKTPUUECKUM U
TEIJIOBBIM 00OPY/I0BAaHUEM B JIOMAIIHUX YCIOBHUSX;

— c(hOpMUPOBAHHOCTH HABBIKA pedIeKCUH, TPU3HAHKE CBOETO MPpaBa Ha OMMOKY U TaKOTO K€
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

— aKTHBHOE YYacTHE B pEIIeHHM MPAaKTHUYECKHX 3a/1ad (B paMKax CeMbH, 00pa3oBaTeNbHON
OpraHM3allu, TOpoAa, Kpas) TEXHOJIOTUYECKOUN U COIIMalIbHOM HAaIIPaBIEHHOCTH, TPEOYIOIINX
B TOM 4HCJIe U GU3NUECKUX 3HAHUI;

— UHTEpeC K MPAKTUYECKOMY U3yYEHHIO NMPO(eccHii, CBI3aHHBIX C (PH3UKOM;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA

— OpHUEHTalus Ha TNpUMEHeHHe (QU3MUECKUX 3HAHUM MJs pemieHus 3ahady B 00JIaCTH
OKpY>Karolllel cpe/ipl, INIAHUPOBAHMSI TOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX TOCIEACTBUM JIs
OKpY>KaloIlle Cpeibl;

— 0CO3HAHME TI00aLHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) ajanTannu K HN3MEHAIOIIUMCH YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpebl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBIOJHEHUH HCCICIOBAHUA U TPOEKTOB
(bu3n4ecKoil HalPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

— NOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 NIPAKTUUECKYIO AEATEIbHOCTD;

— moTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHWK, B TOM uucie (OPMYIHPOBATH HJIEH,
MOHATUS, TUIOTE3bl 0 (PU3NUECKUX 00BEKTAX U SIBICHUSX;



® — OCO3HaHHE JACPUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETCHTHOCTEH B 001acTH (PU3HKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MIPHOOPETEHUU HOBBIX (PU3UUECKUX 3HAHUM;

® — CTPpEMIICHUE aHAJIIM3UPOBATh U BBIABIIATH B3aUMOCBA3U IMIPUPOIHL, 06H_I€CTBa U 3KOHOMMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JEWCTBUH C YYETOM BIIMSIHUS HA OKPYKAIOILYIO Cpely, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromerocss Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEPCaJIbHBIE YIeOHBIC IEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIC TIPU3HAKNA OOHEKTOB (SIBJICHHIA);
yCTaHABJIMBATh CYIIECTBEHHBINA MPU3HAK KiIacCH(UKAMK, OCHOBAHHS JJIsi 0000IIeHNs
Y CPaBHEHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B pacCMaTpUBAEMbIX (PAaKTax, TaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBIISITH TIPUYNHHO--CJICICTBEHHBIE CBSI3W TPU HM3YYCHUH (PU3MUECKUX SBICHUN WU
NPOIIECCOB, JIENIaTh BBIBOJBI C WCIIONB30BAHUEM JIEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THIIOTE3bI O B3AUMOCBS3IX (PU3NYECKUX BEITUUNH;
CaMOCTOSITENILHO BBIOMPATh Cr10co0 peleHns yueOHo (pu3ndeckoil 3a1aun (cpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIICHHs, BBIOOP HamOoIee NOAXOAAMIET0 C Y4ETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3oBbIe nccienoBaTenLCKHe AeliCTBUA.

WCITOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT TTO3HAHNS,

MIPOBOAMTH IO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY OIIBIT, HECTIOXKHBIA (PU3UMUECKUIN
AKCIIEPUMEHT, HEOOIbINIOE HCCIeI0BaHNE (PUBUUECKOTO SIBICHUS,

OIICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIMIO, MOJYYEHHYIO B XOJ€
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 1O  pe3yjabTaTaM
MPOBEEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JIalbHEHIIIee pa3BUTHE (HU3UYECKUX MPOIIECCOB, a TAKKE
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pabora ¢ undopmaumeii:

NPUMEHSTHh pa3jIMyHble METO/bl, MHCTPYMEHTHl M 3allpoChl MpPHU IMOHMCKE U OTOOpe
WH(OpPMAIUU WM TaHHBIX C YIETOM MPEIIOKEHHON yueOHOM Pu3nuecKon 3a1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUIOB ¥ OPM TIPEICTABICHHUS;



CaMOCTOSTEIIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpencTaBlIeHUS WHPOpMAUA U
WLTIOCTPUPOBATh pElIaeMble 3a/la4d HECJIOXHBIMH CXEMaMH, JuarpaMMaMd, WHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XoJe OOCyXIeHHs Y4eOHOTO Marepuana, pe3ylbTaToB JabopaTOpHBIX pPaboOT U
IPOEKTOB 33/aBaTh BOIIPOCHI M0 CYLIECTBY 00CYKIAaeMOM TEeMbI U BBICKA3hIBATh UJICH,
HalleJICHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYrUX YYacTHHKOB JHAaJora,
OOHapY)KMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMHCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3YNbTaThl  BBHIOJHEHHOTO  (DM3MYECKOTO  OIBITA
(9KCTIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOM M HHIMBUAYaJIbHON paObOTHI IpU
peLIeHUH KOHKPETHOH (PU3NUECKOM MPOOIEMBL;

NPUHUMATh eI COBMECTHOHW JEATeNbHOCTH, OpPraHU30BHIBATH ACUCTBHSA TO €€
JOCTHKECHUIO: PACIpeNeNIsATh PO, 00CYXKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboTb1, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTas KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSA CBOU HeﬁCTBHﬂ C APYIrMMHU YICHAMU KOMAaHbI;
OLICHMBATh KaY€CTBO CBOETO BKJIaJa B OOLIUI MPOIYKT 10 KPUTEPHSIM, CAMOCTOSITEIIbHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOUINX JJIsl PEelIeHus
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MNPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUN IPyNIo);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3aiayd WM IJIaHa
UCCIICIOBaHUS C Y4ETOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHNN;

JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeJyIaraTh IUIaH €€ NU3MEHEHMS],

OOBSICHATH MPUYMHBI TOCTHKEHUS (HEAOCTHKEHHSI) pe3yJIbTaTOB JIeATeIbHOCTH, 1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B X0/ BBITOJHEHHUS (PU3NUECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUIM;

CTaBUThH ce€0s1 Ha MECTO JAPYrOro YeJOBEKa B XOJE CIOpa MM JTUCKYCCUU HA HAYYHYIO
TE€My, IOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIMMOKY NpU pEUIeHWH (GHU3UYECKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE JK€ IIPaBO APYTOro.



INPEJIMETHBIE PE3YJIBTATbBI

K kxonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkatb cHOPMHUPOBAHHOCTh y OOYYAIOIIUXCS YMEHUM:

UCTOJIb30BaTh TOHATHS: (HU3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3Hoe), MEXaHUYEeCKOoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  IPSIMOJMHEIHOE),  TpaeKTopHs,
paBHOJICHCTBYOIIAs cuia, nedopmanus (ympyras, IUJIaCTHYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

pasnuyats sBieHus (auddys3us, TemI0Boe ABMKEHHE YaCTULl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBUKEHUE, WHEPLHUs, B3aHUMOJIECHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEJ € 3aKPEIUIEHHOMN OCBIO BpallleHus, Iiepeaaya 1aBjIeHus TBEPAbIMU TEIAMU,
XKHUJIKOCTSIMH M Ta3aMu, aTMoc(epHOE JaBliCHHE, IUIaBaHWE TeJ, TNPEBPALICHUS
MEXaHMYECKOM HEPTUM) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SBJICHUI B OKPY)KAIOIIEM MHpE, B
TOM uucie (pU3MYEecCKHe SIBICHUSA B MPHUPOAE: MPUMEPHI ABIKEHHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOJE U
TEXHHMKE, BJIMSHHUE aTMOC(EPHOTO MAABIIEHUS HA XUBOM OpraHusM, IjaBaHUE pbIO,
pblYary B Teje YeloBeKa, MPU 3TOM MEepeBOIUTH MPAKTHUYECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

ONMCHIBATh U3yUEHHbIE CBOMCTBA TE U (PU3NYECKUE ABJICHUA, UCTIONb3Yys (PU3HUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MYyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSYKECTH, BEC TeJla, CUJIa TPEHUs, 1aBlieHue (TBEPIOTO
Tesa, >KUIKOCTH, Tasa), BBHITAJIKMBAIOLIAs CHUJa, MeXaHWYeckas padoTa, MOIIHOCTH,
IUIEYO CHUJIBI, MOMEHT CHJIbI, KO3()(PUIMEHT TMONe3HOro JeHCTBUS MEXaHW3MOB,
KWHETHYeCKass M TMOTEHLUAIbHAs SHEPrus), NMpH ONHCAHUU MPABWIBHO TPAKTOBATh
(bu3nYECKUil CMBICI UCTIOIb3YEMbIX BETUYHH, X 0003HAUEHUS U €AMHULIBI (PU3HUECKUX
BEJIMYMH, HaXOAWThb (POPMYIbI, CBS3BIBAIOLIUE JaHHYIO (PU3UYECKYIO BEJIUYHHY C
JPYTUMH BEITUYMHAMH, CTPOUTH TpadUKH H3YyYEHHBIX 3aBUCUMOCTEH (DU3MYECKHX
BEJINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PM3HUECKUE SIBICHUS U MTPOLIECCHI, HCIIOIb3YsI TpaBHIia
CJIOKEHHMsI CHJI (BJIOJIb OJIHOM IpsiMOi), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumera,
MpaBUJI0O paBHOBecHUs phiuara (OJ0Ka), «30J0TO€ TIPABWIIO» MEXaHHWKH, 3aKOH
COXpaHEHMsI MEXaHMYECKOW SHEPrHM, NMPH 3TOM JaBaTh CIOBECHYIO (POpPMYIHUPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTUYECKOE BBIPAKEHMUE;

O00BACHATH (PU3UUECKUE SBICHMUSI, IPOIIECCHI U CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyallull  IPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUUYMHHO-
-CJICJICTBCHHBIC CBS3H, CTPOUTH OOBICHEHHUE U3 | —2 JIOTHYECKUX II1aroB C OMOPOi Ha 1—
2 W3YYCHHBIX CBOMCTBA (UBMYECKUX SBJICHUH, (U3MYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amayd B 1-2 1eicTBHA, WCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBsI3bIBaOIME (PM3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33a1a4H 3alUChIBATh
KpaTKoe YCJIOBUE, MOACTABIATH (pU3MyYecKre BETUYUHBI B (POPMYNBI U MPOBOAUTH



pacuéThl, HAXOIUTh CIPABOYHbIE [aHHbIE, HEOOXOAUMBIE [UIsl peIIeHHs 3anad,
OIICHUBATH PEATMCTUIHOCTH MOTYYCHHON (PU3HUECKOUN BEITUIMHBL;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PELIUTH ITPH TOMOIIH PU3NIECKUX METOJIOB,
B ONHCAaHUU WCCIEIOBAHUS BBIACIATH IMPOBEPSEMOE MPEANOoIOKEeHUE (TUIOTE3Y),
pa3ianyaTh ¥ UHTEPHPETUPOBATH MOJYYEHHBIH Pe3ysbTaT, HAXOAUTh OIIMOKU B XOE
OTIbITA, JIENATh BBHIBOJIBI 110 €T0 Pe3ybTaTaM;

MIPOBOJMTH OMBITHI IO HAOIOMCHUIO (PU3NYCCKUX SBICHUN WM (PU3NICCKUX CBOHCTB
Ten: (opMmynaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaThb YCTAaHOBKY W3
MPEIUIOKEHHOTO 000PYI0BaHNS, 3alMCHIBATh XOJI OMbBITa H (POPMYITHPOBATH BHIBOBL;
BBITIOJHATH NPSIMBIE U3MEPECHHSI PACCTOSIHHSI, BPEMEHHU, MacChl Tesna, 00bEMa, CHIIBI U
TEMIEPATYPHl C UCIOJIH30BAHUEM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aNMUCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 33JaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA,
MPOBOAUTH MCCIIETOBAHHE 3aBUCHUMOCTH OIHOW (DPU3UYECKOW BETUUMHBI OT JIPYrod C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PABHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHHM JIBI)KEHUS Tella, CHIIbI TPEHUSl CKOJIbKEHHUsS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI ¥ HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOHIAJN
COTNPUKOCHOBEHUS TEJI, CHJIBl YIIPYTOCTH OT YIJWHEHHUS TMPYKUHBI, BHITAJKUBAIOLIEH
CWIBl OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT TNIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHM TIJIaBaHWsI TE€J, YCJIOBUW pPABHOBECHSl pblyara M OJIOKOB), y4acTBOBAaTh B
MJIAHUPOBAHUHM  y4eOHOTO HCCIEOBAaHUS, COOUpATh YCTAaHOBKY U  BBINOJHATH
WU3MEPEHHUs, CIIeys MPEJIOKEHHOMY TUIaHy, (PUKCUPOBATh Pe3yJabTaThl MOJYyUYEHHON
3aBUCHUMOCTH (PU3UYECKHX BEIMYMH B BUJIE MPEAJIOKEHHBIX Ta0IUIl U rpauKoB, 1eTaTh
BBIBOJIbI 10 PE3yJIbTaTaM UCCIEAOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIWYUH (IJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO TeNa, Cuila TPEHUS CKOJILKEHUs, [aBJIEHWE BO3/ayXa,
BBITAJIKMBAIOIIAs CWJIa, JEHUCTBYIOIIAs Ha TMOTPYXKEHHOE B IKHIAKOCTH TEJO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEJIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJHEHUH U3MEPEHUI COOMPATh SKCIIEPUMEHTALHYIO YCTAHOBKY
Y BBIYHCIIATH 3HAYCHUE NCKOMOU BEJIMUUHBIL;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyI0BaHNEM;

YKa3bIBaTh TPUHIMUIBI JEHCTBHS TMPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIITUECS COCYIbI, OapOMETp, pbIvar, MOABHUKHBIN 1
HETOABHKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YUYEHHBIX NTPHOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOM HA HMX OMHUCAHHUSA (B TOM 4YHUCJE: MONUIMIHUKUA, YCTPOMCTBO
BOJIONIPOBO/A, THUJIPABIMYECKUN MpPECcC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCIONB3Ysl 3HAHUSA O CBOMCTBAaX (PM3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH TPHUMEPH (HAaXOAUTh WHGOPMAIIMI0O O TPHUMEpPax) MPAKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM JUIsl oOecreyeHus
0€30MacCHOCTH TpH OOpaIleHuH C NPUOOpPaMU U TEXHHYECKUMH YCTpOICTBaMH,
COXpaHEHHSI 370pPOBbsi M COONIOACHUS HOPM O3KOJOTHYECKOTO TOBEICHUS B
OKpYKalollleil cpese;



OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETe B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM U yTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISITh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYUBON
WJIM MOKET OBITh HEIOCTOBEPHOI;

UCIIOJIb30BAaTh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISIPHYIO JIUTEPATYPY
(GU3HYECKOTO CO/IepPIKaHUSI, CIIPABOYHBIC MAaTEPHAIIBI, PeCypChl ceTH HTEpHET, BIaJIeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHusl HHPOpPMAIMM U3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOMICHHUS HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJIUYHO AeNaTh
KpaTKue COOOIIEHHUs O pe3yJbTaTax MPOCKTOB WM YUYECOHBIX MCCICIOBAHUMN, IPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh HW3YYEHHbIM TOHATUHHBIM ammapar Kypca (U3UKH,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3CHTAIUEH;

IIPYU BBIIIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenessaTh 00S3aHHOCTH B
IpynIe B COOTBETCTBHUH C IMOCTABICHHBIMH 33/1a4aMU, CICAUTD 32 BBIIIOJIHEHHUEM IUIaHa
JNEMCTBUM, aJeKBAaTHO OLICHUBATh COOCTBEHHBIM BKJIaJ B JEATECIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBASI MHECHUE OKPYKAIOIIUX.

K konmy oOyuenus B 8 kJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JBM)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN TMap, BIAKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPECHHSS
SHEPrusl, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKHUI 3apsl, dJIEKTPHUUYECKOE
10JI€, TPOBOJHUKH U IUDJIEKTPUKH, TOCTOSIHHBIA JIEKTPUUECKUH TOK, MArHUTHOE T10JIE;
pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TeraoBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApEeHHe, KOHJICHCAlIUs,
IJIaBJICHUE, KpucTamm3anuss  (OTBepJeBaHue), KUIEHWe,  Telionepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOJCHCTBUE
3apsiioB, JACHCTBHUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOIO MOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIUSA) 1O OINUCAHUIO MX XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX JTaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hcie (u3NUecKue SBICHUS B TMPUPOJEC: TOBEPXHOCTHOE HATSHKCHUE U
KamWUIIpHBIE SIBIICHUS B TPHUPOJAE, KPUCTAUTBI B mpupojne, u3inydeHue CoiHIla,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKUE SBICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apei¢ Mor0CcoB, poJib MATHUTHOTO MOJIS JUIS KU3HH Ha 3emiie, OJIsipHOe
CHUSHHE, TIPH DTOM TIEPEBOAWTH TNPAKTHYCCKYIO 3a/ladyy B Y4YEOHYIO, BBIICTATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBIICHUMN;

OTIHMCHIBATh U3yYCHHBIC CBOWCTBA TN U (U3NUYECKUE SBIICHUS, UCIIONB3Yysl (U3HUECKHE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIUMYECTBO TEIIOTHI, YJeiIbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YJelbHAs TEIUIOTAa IUIABJIICHMS, YJAEJbHAas TeIioTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHUsI TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JNENCTBUS TEIJIOBOM MAIllMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3AYXa, JIEKTPUUYECKHI
3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HANPsKEHUE, COIPOTUBIICHUE IPOBOJHUKA, YEIHHOE



COTIPOTHBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTH JIEKTPUUECKOTO TOKA), PU OMMCAHUN
MPABUIIBHO TPAKTOBATh (PM3MUYECKUN CMBICT UCTOIb3YEMbIX BEIIMYUH, 0003HAYCHUS U
eAVHHUIBI (U3NYCCKUX BEIUYHMH, HAXOAUTh (OPMYJbI, CBS3BIBAIONIUE JAHHYIO
(U3HYECKYI0 BEIWYMHY C JPYTAMU BEIIMYMHAMH, CTPOUTHh TpadUKU H3YYCHHBIX
3aBUCUMOCTEH (DM3UYECKUX BEITMYMH;

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MYECKHe SBICHHUS M MPOIECCH, HCIOIb3Ys
OCHOBHBIEC TIOJIOXKEHUSI MOJEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHUS BEIlEeCTBa,
MIPUHIUIT CYTIEPIIO3UIIMH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija,
3akoH OMma Jij1s1 yyacTka 1en#, 3aKoH Jxoyns—JIeHIa, 3akoH coXpaHEHUsI SHEPTUH, TIPH
9TOM JIaBaTh CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3aIlMCHIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKCHHE;

OOBSACHATh (PU3MYECKHE TMPOIECCHl U CBOMCTBA TEJI, B TOM YHUCJIE MW B KOHTEKCTE
CUTyaIui MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiate pacu€THble 3amadd B 2—-3 JACHCTBHS, WCIONB3yS 3aKOHBI M (OPMYIIBI,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUSA 331a4H 3alHChIBATh
KpaTKOE YCIIOBUE, BBISBISITh HEIOCTATOK MAHHBIX JUIS PEIICHUS 3a7add, BHIOMPATH
3aKOHBI U OPMYJIbI, HEOOXOUMEIE JJIsI €€ pelIeHUS, TPOBOAUTH PACcYETHl U CPABHUBATH
MOJTy4YEeHHOE 3HaUeHUe (PU3NYECKON BETUYHHBI C U3BECTHBIMHU JAHHBIMU;

pacro3HaBaTh IPOOIEMBbI, KOTOPHIE MOKHO PELIUTH MTPU MOMOIIH (GUZUYECKUX METOIOB,
UCIIONb3Ysl ONHMCAaHUE WCCIEAOBAHMS, BBIICIATh IIPOBEPSAEMOE MPEANOI0KEHHE,
OIICHUBATH MMPABUIILHOCTh NOPSAJIKA MPOBEICHUS UCCIIEA0BAHMS, 1€T1aTh BHIBOBL;
MIPOBOJIUTH OIBITHI 1O HAOTIOJAEHUIO (PU3UUECKUX SIBICHUN WU (DU3UYECKUX CBONCTB
Ten (KamwUIIpHBIE SIBJICHUS, 3aBUCUMOCTH JIaBJICHHMsI BO3JAyXa OT €ro o00béMma,
TEeMIIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPHU U3TyUYEHUU OT LIBETA
u3Ny4aronie (Morjaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMIAJAA €€ TOBEPXHOCTH, OJIIEKTpHU3aLUsi Tel H
B3aUMOJICCTBUE DJIEKTPUUYECKUX 3aps0B, B3aUMOJICUCTBUE IMOCTOSHHBIX MarHHUTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEH TOCTOSIHHBIX MarHUTOB, JIEMCTBUSI MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOWCTBA 3JEKTPOABUTATEIS
MOCTOSTHHOTO TOKa): (OpMyNIHpOBAaTh MPOBEPSEMBbIE MPEANON0KEHUS, COOUPAThH
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYJIOBaHHUSA, OMHUCHIBATH XOJ OMNbITA W
(bopMyIUPOBaThH BHIBOJIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO3]1yXa,
CHJIBI TOKA, HAIpPSDKEHUS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
(bU3NYECKUX BEIWYNH, CPABHUBATh PE3YNIbTAaThl HM3MEPEHUN C Y4E€TOM 3aJaHHOUN
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMUHBI OT JAPYTOH C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUS MPOBOJAHHUKA OT
€ro JIJTMHBI, TUTOIIAJAH TOTIEPEYHOTO CEUEHHUS M YJEIBLHOTO CONMPOTUBIICHHS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, HIIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEILHOTO U MapauIeIbHOTO COEIMHEHUM MPOBOJHUKOB):
TUTAHUPOBATh MCCIIEOBAHUE, COOMPATh YCTAHOBKY U BBIMONHITH MU3MEPEHUs, CIEAYs



IPEUIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh HJIEKTPUYECKOIO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® XapaKTepu3OBaTh MPUHIUMBI JEHCTBHS W3YYEHHBIX MNPUOOPOB W TEXHUYECKHX
YCTPOMCTB € OHNOpPOH HAa MX ONHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIIEpPMETP, BOJBTMETP, CUETUYMK AIIEKTPUUYECKOU
SHEPruM, 3JIEKTPOOCBETUTENIbHbIE NPUOOPBI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MYeCKUX SBJICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA U HU3MEPHUTENbHbIE IPUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMsl, 3JEKTPOCKOIl, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUYECKHUX LIeNel ¢ MOCIEOBaTEeIbHBIM U MapauleiIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUYECKUX LIENel;

® [pUBOAMUTH NpHUMEpHl (HAXOAUTh HH(GOPMALKIO O TMpPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsI OOecreueHus
0e30macHOCTH NpU OOpalieHuH ¢ OpuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COONIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpere;

®  OCYILIECTBIISITh MOMCK HH(OpMaLINK GU3NYECKOTO cosiepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUM M MyTEM CpaBHEHUS JIOTMOJHUTENBHBIX HMCTOYHHUKOB BBIACIATH
nH(pOpMalIHIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MITM MOXKET ObITh HEJOCTOBEPHOM;

® 1CIIOJIb30BATh MPHU BBHIOJHEHUU YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO JINTEPATYPY
(bu3NYECKOro Co/Iep KaHUsl, CIIPAaBOYHbIE MaTepHalIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMyd KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpa3zoBaHUs HHGOPMAlUU U3 OJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHbBIE COOOLIeHHs, 00001mas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOIMYHO  TPEJCTaBISITH  Pe3yJabTaTbl MPOEKTHOW WM  HCCIEN0BATENIbCKOU
JEeSITEIbHOCTH, TPU 3TOM TPaAaMOTHO HCIOJb30BaTh W3y4YEHHbIN MOHATHIHBIN anmapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenesiaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABJICHHBIMH 33JauaMH,
CIICIUTh 32 BBIOJIHEHHEM IUIaHA JCHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  IPYNIbI, BBICTPAUBATh
KOMMYHHKaTHUBHOE B3aMMO/EHCTBHE, IPOSIBIISAL TOTOBHOCTb Pa3pellaTh KOH(IUKTHI.

K xonuy oOyuenust B 9 Kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

® UCMOJb30BATh IIOHATHS: CHUCTEMa OTCYETa, MaTepuajbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JIBMKEHHS, Aedopmarus (ynpyras, IiacTu4eckas),



TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEpEerpy3Ku, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKue KonebaHus ¢  BOJHBI, 3BYK, HWHOQPa3BYK ©  yJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTbh U
JAIbHO30PKOCTh, CHEKTPbl HCIyCKaHWS W TMorjiouleHus, anbda-, O6era- U ramma-
U3JTy4EHUs], U30TOIIbI, SIACPHAs SHEPIETUKA,

pa3iauuaTrh SBIECHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaICHHUE TEJ, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHHUE (3aTyXamlllhe M BBIHY)KIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBW)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHUE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, MI0JTHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKEHUE
0emoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAlbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3IYUYECHHUS ) 10
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
(du3nyecKoe SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBICHUHN B OKpY’KaroieM Mupe (B
TOM 4Hclie (PU3NYECKHUE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, JABIKCHHUE IJIAHET
ConHe4yHOM CUCTEMBl, PEaKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LIyHAMH, 3XO, I[BE€Ta Tel,
ONTUYECKHUE  SBJIEHUS B  MpHUpPOJAE, OHOJIOTrMYecKoe  JEeHCTBHE  BUAMMOIO,
yIbTPa(QHOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4H, PaAHOAKTUBHOE W3JIYYCHHE MPUPOJIHBIX MHHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIyYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/adyy B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUN;

OTHCHIBATh U3yUYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (DHU3HUECKUe
BEJIMYMHBI (CpPEIHSsE U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JBH)KEHUH,
YCKOpEHUE, NMEPEMEIEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUs, CHJIA YINPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJieHHs], BEC Tesa, UMITYJbC Tela, UMITYJIbC
CWJIBI, MEXaHU4ecKasi paboTa U MOIIHOCTb, MOTEHLIMAJIbHASl SHEPTUS Tela, MOJHATOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKAaTOW MPYKUHBI, KUHETHYeCKast
DHEPrus, MOJHAS MEXaHUUYECKasi YJHEPTHsl, IEPUOJ] U YacTOTa KoJeOaHU, ITUHA BOJTHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, ITOKA3aTeNb MPEIOMIIEHHS CPEMBI),
IIPU ONKCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCMOJIb3YEMbIX BEIUYUH,
0003HaYeHHs] M €AVHULIBI (PU3MUECKUX BEIMYMH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JTaHHYI0 (U3UUYECKYIO BETUYHHY C IPYTUMH BEJTMUYUHAMU, CTPOUTH TPpaUKN U3YIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Teld, (pU3NUECKHE SIBICHUS U MPOLECCHI, UCIOIb3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUHU CHUII,
MIPUHIUIT OTHOCUTEIBHOCTH [ 'anuiest, 3akoHbl HbI0TOHA, 3aKOH COXpAaHEHMs UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMJICHHsS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCCOBOT'O YHCEJI PH SIIEPHBIX PEAKITUSX, IPU ITOM JIaBaTh CJIOBECHYIO (OPMYITHUPOBKY
3aKOHA U 3aIllUChIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

OOBACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TN, B TOM YHUCIE U B KOHTEKCTE
CUTyallMii  MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakKTepa:  BBIABIATH  MPUUYUHHO--



CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHX IIIaroB ¢ OMOPOi Ha 2—
3 u3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

peliaTth pacu€THbIC 3aJa4u (OMHUPAIOLIUEC Ha CUCTEMY U3 2—3 ypaBHEHUI), HCTIONb3YS
3aKOHbI U (DOpMyIbI, CBs3bIBalOIME (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEAOCTAIOUINE MU
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIC IS PEIICHHS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYEHUS
bu3nuecKoil BETNYNHBL;

pacro3HaBaTh NPoOJIEMBbl, KOTOPHIE MOKHO PELIUTH ITPH HOMOIIH (PU3NYECKUX METOJIOB,
UCIIONIb3YSl OINKCAaHUE UCCIEOBAHMS, BBIACIATH IPOBEPSEMOE MPEANONIOKEHHE,
OLICHUBATh MPaBWJIBHOCTh TMOPSIKA IPOBEIEHUS HCCIEAOBAHUSA, JAENaTh BBIBOIbI,
MHTEPIPETHPOBATH PE3YNIbTATHl HAOIIOICHUH U OIBITOB;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuo/ia KojebaHuil MpyKMHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH TPYKUHBI U
HE3aBHCHUMOCTh OT aMILTUTY/bl MaJIbIX KOJEOAHUM, MPSIMOIUHENHHOE pacIpOCTpaHEHUE
CBETa, Pa3ioKeHHe OEIoro CBeTa B CIEKTP, U3yUeHUE CBOMCTB H300pakeHUs B IIIOCKOM
3epKajie ¥ CBOWMCTB HM300paXCHHS NpeAMeTa B COOMparomiel JIMH3e, HaOIoJeHHE
CIUIOIIHBIX ¥ JIMHEHYaTBHIX CIIEKTPOB H3IIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTAHOBKY M3 HW30BITOYHOrO Habopa 000OpylOBaHMS, ONUCHIBATH XOJI OIBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

NPOBOJUTHh TP HEOOXOAMMOCTH CEPHI0 NPSMBIX HM3MEPEHHH, OMpeAessisi CpeaHee
3HaYeHHe H3MepseMoi BeNUYMHBI ((POKYCHOE paccTOsHHMEe COOUpAIOLIel JIHMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NIPOBOJUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUH (3aBHCHMOCTb ITYTH OT BPEMEHH IIPH PABHOYCKOPESHHOM JIBFKCHUN
0e3 HaYalbHOI CKOPOCTH, Mepuo/ia KojaeObaHni MaTeMaTH4YeCKOr0 MasgTHUKA OT JITTHHBI
HUTH, 3aBUCHMOCTH YTJIa OTPaKEHUsS CBETa OT YIJa MaJIeHUs U Yria MpeIoMIICHHUS OT
yIila MajeHus): IJIAaHUPOBATh HMCCIEIOBAHNE, CAMOCTOSITENIFHO COOMpATh YCTaHOBKY,
(GUKCUPOBATh pPe3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3NYECKHAX BEIWYHH B BHUJC
TaONuIl ¥ TpauKOB, IeTaTh BEIBOBI MO PE3yIbTaTaM UCCIIECIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3UUYECKUX BEIUYMH (CpemHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOTHOIO MaJleHHs,
KECTKOCTh TPYKUHBI, KOXPPUIIUEHT TPEHUS CKOIBXKEHHs, MeXaHudeckas paboTa u
MOIITHOCTb, YAaCTOTA U IMEPHO/I KOJIeOAHNIH MaTEMaTHIECKOTO U IPY>KUHHOTO MasITHUKOB,
onTHYecKas Ccuwia coOuparomie JUH3bl, paJuOaKTUBHBIM (OH): IIIaHUPOBATH
U3MEpEHHs, COOMpaTh HSKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBINOJHATH H3MEPEHUS,
CIeysl PeIOKEHHOW HHCTPYKIINH, BEIYUCIIATH 3HAYCHHE BEIMYUHBI M aHATU3UPOBATH
MOJTyYECHHBIC PE3YIIBTATHI C YIETOM 33JJaHHOM MOTPEITHOCTH U3MEPEHHUH;

coOmoaTh TpaBWIa TEXHUKH OE€30MacHOCTH TMpu  paboTe ¢ J1abopaTOpHBIM
0o0opyIoBaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MUYECKUX MOJENei: MarepuaibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM HMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUIaHeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO Spa;



XapaKTepu30BaTh NPUHLHUIBI JIEHCTBUS U3YUYEHHBIX MNPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOIl HA UX OMUCAHUS (B TOM YHUCIIE: CIIUIOMETP, JATYUKHU MOJIOKEHHUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (poTOanmapaT, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMmepa BuibcoHa), HcCronb3ysd 3HaHUSA O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIB30BAaTh CXEMbI U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU y4eOHO--
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMbl ISl MMOCTPOCHUS M300pakeHUN B INIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOAUTH TPHUMEPHl (HAXOAUTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30MacHOCTH NpU OOpalleHuH C OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOTO TIOBEACHHS B
OKpY’Karolllen cpeae;

OCYIIECTBIISATh MOMCK HMH(POpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIEHO (OPMYJIHMPYsl TOMCKOBBIM 3alpoC, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJIHUTEIBbHBIX HCTOYHUKOB;

UCIIOJIb30BATh MPH BBIMOJIHEHUH YYEOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
buznUeCcKOro coepkaHus, CIpaBOYHbIE MaTEepPHAIIbl, pecypchl ceTi HTepHeT, BIaJeTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHuss HHPOPMALUU U3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE HH(OpMAaLIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3MYECKOTO COJAEp)KAaHUS, NyOIMYHO MPENCTaBIATh
pe3ynbTaThl IPOEKTHON WJIM MCCIEA0BATEIbCKON AESITENbHOCTH, IPU 3TOM IPaMOTHO
UCIMOJIb30BaTh HM3YYEHHBIM MOHATUHHBINA ammapar M3y4yaeMmoro pasaena (U3uKd MU
COIIPOBOKIATh BBICTYIUIEHHWE IpE3eHTaled ¢ y4éToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakrHyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B NO3HAHNH OKPYKaI0LIEro MUpa
11 ®dusnka - HayKa O IIPUPOJIC 2 bubmiorexa LIOK
' e PHPOA https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.2 o 2 1
FSHACCKHC BEIAMHBL https://m.edso00.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIH METO/I MTO3HAHUS 2 1 bubmroreia LIOK
' I A https://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 C 1
TPOCHIE Betectsa https://m.edsoo0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bubnuoreka [{OK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bub OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 htptIDSJ,]:I;I/?nT.eeI;zi. (U/7F416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe M B3auMo/ielicTBHE TeJ
b K
3.1 MexaHu4ecKkoe IBUKEHUE 3 nommorexa [O

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



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

bubnunoreka LIOK

2 n 4
3 HEpLIHA, Macea, HA0THOCTD https://m.edsoo.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Crna. Bugst cun https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Paznen 4. /laBiieHue TBEPABIX TeJl, JKHAKOCTEH U ra3oB
41 Jasnenue. [lepenava napieHusi TBEPAbIMU 3 bu6nmorexa LIOK
' TeJaMU, JKUIKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KUuIKOCTH 5 brbmmorexa LIOK
' A https://m.edsoo0.ru/7f416194
bubnuoreka [{OK
4.3 ATmoceproe asrenne 6 https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 bubmuoreka [IOK
' HOTrpyXEHHOE B HUX TEJI0 https://m.edso00.ru/7f416194
Uroro no pazaeny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nmorexa LIOK
1 P
> 400Ta  MOLIHOCTE 3 https://m.edsoo0.ru/7f416194
5.2 IIpocTele MEXAaHU3MBI 5 bubmorexa HOK
' POCTRIC ME 3 https://m.edsoo.ru/7f416194
but6mmorexa [IOK
. M 4
53 CXAHHACCKAd SHEPTIA https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3



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

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
bu6mmoreka [IOK
11 i 7
CTpoetiue i ceoficTsa BelecTsa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECEht https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHBIE SIBJIEHUS
21 DeKTpUUIecKue 3apsabl. 3apssKeHHbBIS 7 1 bubnuotexa [JOK
' Tella ¥ UX B3aMMOJIEHCTBHUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsSIHHBIN 27EKTpUUYECKUN TOK 20 1 7 hgpsj,l:l;ll(r);.egii.ru 17f4181ce
bu6nmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABACHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 4
UICKTPOMATHATHAS HHYKILHS https://m.edsoo.ru/7f4181ce
Hroro no pa3zneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 3 145

I[TPOTPAMME



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

9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejoB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHU4YeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONKMCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B I 20 1 3
SAIMOACHETBHACE TeT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHbL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexanndeckne KoJ1e0aHUus U BOJIHDI
bu6nmoreka [JOK
2.1 M §) 7 3
CXAHIICCKHC KOJCHAHMIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRUC BOTHEL. IBYR https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazpnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 5 9 bubmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro no paszneny 6

Pa3gen 4. CBeToBbIE AIBJIEHUSA



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

4.1 3aKOoHBI pacCIpOCTPAaHEHHUS CBETA 6 2 Bu6mnorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
| nu 4 1
5 CIyCKaHME U TIOTJIONICHUE CBETa aTOMOM https://m.edso0.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[MTPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Konrpoabnbsie IIpakrHyeckue
Bcero
padoThI padoTsbI

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

®du3uka — Hayka o npupozne. AsneHus
IIPUPOJBI

Ddusznueckue sBICHUS

du3nyeckre BETUYUHEI U UX HN3MCPCHUC

Vpok-uccnenosanue "M3mepenue
TEMIEPATYPbI IPU NOMOIIH KUAKOCTHOTO
TEPMOMETPA U AATYMKA TeMIepaTypsl”

Meroasl HaydyHOro no3Hanus. Onucanue
(bU3HYECKUX SIBICHUHN C TTOMOIIIBIO
mMoaenen

VYpoxk-uccnenosanue "IIpoepka
TUIIOTE3bI: JATBHOCTD MOJIETA ILIAPHKA,
MYIIEHHOTO0 FOPU30HTANIBHO, TEM OOJIbIIIE,
yeM OoJiblie BbICOTA ITycKa'

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

Crtpoenue BemectBa. OMBITHI,
JTOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BeIIleCTBa

bu6mmoteka IIOK
https://m.edsoo.ru/ff09fe0a

JIBMKeHHE YacTHIl BEIIEeCTBA

VYpoxk-uccnenoanue «OMbITHI 110
HAOIIO/IEHUIO TETNIOBOTO PACIIUPEHHUS
ra3oB»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHMSI BELLIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUM
Bo1bI. O00O0IIEHHE 110 pa3ieny

bubnunorexa LIOK

1 «[lepBoHavaNbHBIC CBEJICHUS O CTPOCHUU https://m.edsoo.ru/ff0a0378
BEIIIECTBAY
12 Mexanunueckoe JBuxkeHue. PapHomepHoe 1 bu6nmoreka [IOK
HEPaBHOMEPHOE JIBIIKCHUE https://m.edsoo.ru/ff0a05c6
13 CxopocTtb. Equnuiibl ckopoctu bubmmorexa [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nnytu 1 BpeMeHU IBUKECHUSA Bubmmorexa IOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — Mepa HHEPTHOCTH T bubmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemecTBa. PacueT Macchl 1 bu6nmorexa LIOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OrnpeneneHue
MJIOTHOCTH TBEPIOTO TEJay
18 Pemenne 3agau mo treme "I1IO0THOCTD bu6nmorexa LIOK
BeliecTra" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepUCTHKa
19 B3auMoieiicTBus Ten. Cuna ynpyrocrtH.
3akoH ['yka
JlaGopaTtopHnas pabora «3yuenue
20 3aBUCUMOCTH pacTsDKeHHS (edopMarivm)
MPYKUHBI OT MIPHUIIOKEHHON CHUITBD»
21 [[IBnenue TsroTenus. Cuia TSHKeCTH



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

CBs13b MEXly CUJION TSKECTH U Maccou

22 tena. Bec Ttena. Pemenue 3amay mo reme bubmorexa HOK
https://m.edsoo.ru/ff0al778
"Cuina tsxectn"”

23 Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. bubmmoreka [JOK
dusnyeckre XapaKTePUCTUKH TUTaHET https://m.edsoo.ru/ff0a1502

bu6nmoreka [IOK

24 Msmepetinte cit. Jimavomerp https://m.edsoo.ru/ff0al8cc

bubnuoreka [IOK

25 Bec Tera. Hepecomocts https://m.edsoo.ru/ff0al778

26 CroxxeHue AByX CHJI, HalPaBJIEHHBIX 110 bubmmoreka [JOK
OJTHO¥ MpsiMoii. PaBHOIEHCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3amay mo Teme
"PaBHonelicTByrOmas cui"

08 Cwiia Tpenus u e€ Buabl. TpeHue B bubmmoreka [JOK
NPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue

29 3aBUCHMOCTH CHUJIbI TPEHHS CKOJIBXKEHUS OT bubmuoreka [IOK
CHJIBI IABJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHne
PaBHOJEHCTBYIOLIEH CUIIBI
Pemenue 3agau no remam: «Bec Tenay,

31 « pa(bnqecsoe n300pakeHre CUID) Bubmmorexa HOK

. ’ https://m.edsoo.ru/ff0alde0
«Cuiibly, «PaBHOJEHCTBYIOIIAS CHID)
KonTponbhas paboTa no remam:
39 «MexaHnueckoe JBUKEeHUE», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'paduieckoe
nu3o00paxenue cuimy, «CHUITbD)



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

Hasnenne. CriocoObl yMEHbIICHUS U

bubnunoreka LIOK

33 yBEIIUYEHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS bubnuorexa [IOK
rasa ot 00béma, TeMIeparypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus: TBEPIBIMU TEJIAMH, bub6nmoreka [IOK
JKUIKOCTSIMM M Fa3aMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )XUAKOCTH Y ra3e, BbI3BaHHOE bubnuorexa [JOK
JIEICTBUEM CHJIbI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBinenue B bubmmorexa [JOK
KUJIKOCTH U Ta3e. 3akoH [lackasy» https://m.edsoo.ru/ff0a2826
38 CooOmraronuecs cocysl bubmmorexa [IOK
https://m.edso0.ru/ff0a2970
39 IMuppaBiawgeckuii mpece brbmmorexa LIOK
https://m.edso0.ru/ff0a3136
40 Manomertpsl. [lopiiHEeBON KUIKOCTHBII
Hacoc
41 ATmocdepa 3eMiIH U IpUYHHBL €€ bubmuoteka [IOK
CYIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
bubmuoreka [IOK
42 Bec Bo3nyxa. ATMochepHOe 1aBlieHNe https://m.e dsc])_]é).ru /f0a2b5a
43 N3mepenue atMmochepHOro aBjieHuUs. bubmuoteka [IOK
Omneit Toppuuerm https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT bubmmoreka [JOK
BBICOTHI HaJ] YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 Bbapometp-anepounsa. Atmocdeproe bubnuotexa [JOK
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmocdepHoe

nasieHue"



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JlelicTBUE )KUJIKOCTH U ra3a HA

47 MOTPYKEHHOE B HUX TEJIO0. ApXHUMen0Ba bubmmorexa LIOK

https://m.edsoo.ru/ff0a3276
cuiia
JlaGopaTopHas padora «OnpeaeieHue
48 BBITaJII)KI/IBI;IOI_LIepﬁ CHUTBI, I[CIfCTByIOH.IGfI Ha bubmorexa HOK
https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTHY
JlaGopaTopHas pabora 1o Teme
49 «HccnenoBanne 3aBUCHMOCTH Beca Telia B bubnunoreka LIOK
BOJIC OT 00bEMA MOTPYKEHHOM B )KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJiay
50 [InaBanue Ten bubmmorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WiIM KOHCTPYUPOBAHUE JIOJKU U
onpeeneHue e€ rpy3ono bEMHOCTH"
Pemenue 3anau o remam: «llnapanue
52 Cy/IOB. BOSI[I;XOHJ'IaBaHI/IC», «/laBnenue bubnuorexa LOK
B https://m.edsoo.ru/ff0a3654
TBEPBIX TEN, )KUJIKOCTEN U Ta30B»
53 KontponbHas padota o Teme «/laBienue
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»

54 Mexanuueckas paboTa Bubmmorexa IOK
https://m.edsoo.ru/ff0a3f82
but6mmoreka [IOK

> MougocTs. EARHHLE MOIHOCTH https://m.edsoo.ru/ff0a3f82

56 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH,

pa3BHBaEMOM MPHU MOIBEME O JeCTHHIIE"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe

CHUJI HaA pbI4yare



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Pervaru B TexHuke, OBITY U IPUPO/IE.

bubnunorexa LIOK

58 Ha6opafopHa;1 pabora «lccnenoBanue 0.5 https://m.edsoo.ru/ff0ad78e
YCIIOBHI paBHOBECHSI pbIYyara
Pemienue 3a7au 1o Teme «Y clioBUs bubnuorexa [{OK
59
paBHOBECHS pblYara» https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesHoro nercTBus
60 Mexanu3ma. Jlaboparopnast pabora 0.5
«M3mepenne KIIJl HaKJIOHHOM IIJIOCKOCTHY
61 Pemrenne 3agau mo treme "Pabora, bu6nmorexa LIOK
momHocTs, KITJT" https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprus. Kunernueckas u Bbu6mmoteka [JOK
62
NOTCHIUAIbHAS DHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUs1 MEXaHUYECKOMN bubnnorexa [JOK
SHEPrUM https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAIIBHOE OIPEIEIICHNUE
64 M3MEHEHUSI KHHETHYECKOU U 1
MOTEHIUATbHON SHEPTUH MPU CKaThIBAHUHU
TeNa M0 HAKJIOHHOW MJIOCKOCTH"
65 KonTponbnas pabota nmo teme «Pabota u
MOIIHOCTb. DHEPT U
66 PesepBHslit ypok. Pabota ¢ Tekctamu 1o bubmuoreka [JOK
teMme "MexaHnuueckoe nBuxeHue" https://m.edsoo.ru/ff0a4dee6
PesepBHriit ypok. Pabora ¢ Tekctamu 1o
67 TeMep"I[aBJ'IZII-I)I/Ie TBEPABIX TEN, )KUAKOCTEH bubmmorexa [IOK
. ’ https://m.edsoo.ru/ff0a4ffe
Y Ta30B
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o

teme "Pabora. MomHocTs. DHeprus"



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

12



8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne JlaTa
w/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pazoBare/ibHbIEC
padoThI padoThI pecypcel
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON bubmmoreka [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
5 Macca u pazmep aTOMOB U 1
MOJIEKYIT
Mogenu TBEPIOrO, KUIKOTO U
3 ras(ilo6pa3HoI;H0 COCTO}IEI/Iﬁ 1 bubmroreia LIOK
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUI BEIlleCTBa HA OCHOBE 1
MIOJIOKEHUH MOJIEKYJIISIPHO-
KHHETHYECKOW TeOpUU
5 Kpucrannuueckue u amopgHbie 1 bubmmnoreka HOK
Tena https://m.edsoo.ru/ff0a5800
5 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubmuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciimpeHye u cxxatue 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
8 TEMITEPATYPHI CO CKOPOCTHIO 1

TEIIJIOBOI'O IBHMXKXEHUA YaCTHUIL



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

9 Buytpennss sneprus. CriocoOsl Bu6mumorexa [JOK
W3MEHCHMSI BHYTPEHHEH SHEPTrUu https://m.edsoo.ru/ff0a5c60

10 Buasl Teronepenaun bubmmorexa LIOK

https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus
"IIpakTHYeCcKOE UCIIOIL30BAHUE
11 Tel']I;)J'IOBBIX CBOWCTB BEILECTB U bubmmorexa OK
https://m.edsoo.ru/ff0a65c0
MaTEepUajIoB B LEJIX
sHeprocOepexeHus"

12 KonunuectBo Tennotel. Y neapHas bu6nunorexa LIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OajlaHca.

13 TSHJI006MeH 1 TEILIOBOE bubmiorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlabopartopHnast pabota

14 "UccnenoBanue siBJICHUS bubmmoteka IIOK
TEI000MeHa TPH CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit Boabl"

PacueT koaudecTBa TEIIOTHI,

15 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBICISIEMOTO UM TIPU
OXJIAXKICHUH
JlabopaTopHnas padbora

16 "OHpElIGJ‘IEHI/Ie I;’}IGJ'IBHOﬁ bubmmorexa LOK

| https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIECTBA
17 DHeprus ToIMBa. Y AenbHas bubmmoreka [JOK

TCIJIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

IInaBnenue u oTBepIEeBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y AeIIbHAs bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUTABIICHHS
Jlaboparopnas pabota
19 "Onpg):[eniﬂne I;’HGHLHOﬁ TEIUIOTHI bubmmorexa LIOK
. https://m.edsoo.ru/ff0a72fe
TUTABJICHUS JIbIa

20 [TapooGpa3zoBanue u bubmuorexa [{OK
KOoHJeHcalus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kurnienue. Y nenbHas Temiora
napooOpa3oBaHMsI U KOHJICHCAIIUY.

21 3a§I/ICI/Hl:IOCTb TeMl‘[epaTyII[)LI ) bubmmorexa LIOK

https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(HEPHOTO
JaBJICHUS
BrnaxkHocTh Bo3myxa.

29 JlaGopatopHnas pabora bubmuoteka [IOK
"OnpezeneHre OTHOCUTEIBHOM https://m.edsoo.ru/ff0a7628
BJI&KHOCTH BO3yxa"

93 Pemenue 3aa4 Ha onpeseneHne
BIIQXKHOCTH BO3/1yXa
[TpuHIHIB pabOTHI TETIOBBIX

24 neurateneit. [lapoBas TypOuna.

JIBurarens BHYTPEHHETO CTOPaHHMS
KIIJ] TenioBoro nBUTaTeNs.
25 TerﬂOBHe anrafenH 1 3aIlHTa bubmmorexa LOK
5 https://m.edsoo.ru/ff0a7c7c
OKPYKaroIIel cpeJIbl
3aKOH COXpaHEHHUS U
26 IIPEBPALICHMS] DHEPTUU B

TCIJIOBBIX ITpOLEccax



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

IToaroroBka K KOHTPOJIBLHON

97 pabore o Teme "TermoBbie bubmuorexa [IOK
sBlicHHs. I3MeHEeHHe arperaTHbIX https://m.edsoo.ru/ff0a83f2
COCTOSIHUH BeriecTna'"

KonrponsHas pabora o teme

28 "TemnnoBsie sBieHus. MzmMenenue ];:tlg:'?/(:;e;i(iorlj/fanS 6ae
arperaTHbIX COCTOSHUIM BelecTna" — '

29 Onektpuzanus Ten. [[Ba pona
INMEKTPUICCKUX 3aPSIOB
Ypok-uccienoBaHue

30 "DnexkTpu3auus Tea UHAYKIUEH 1
MPU CONTPUKOCHOBEHUM"

31 B3anmoaeiicTBre 3apsyKeHHBIX bu6nunorexa LIOK
ten. 3akoH Kymnona https://m.edsoo.ru/ff0a87e4
DneKTpuYEecKoe moJie.

39 HanpskeHHOCTD 371€KTpUUYECKOro bubmmoreka HOK
noJ1st. [IpUHIUT Cyneprno3HIIuH https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX 0NN
Hocurenu snekrpuueckux

33 3apsIoB. DIIEMEHTaPHBIN 3apsil.

Crtpoenue atoma

[TpOBOAHUKY M TUANEKTPUKH. BuGmorexa OK
34 jiﬁifp;ﬁi iiiii’;pma https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha npuMeHeHUE bubnunotexa LIOK

CBOICTB QJICKTPHUYCCKUX 3apA10B

https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNEeKTpUUECKU TOK, YCIIOBUS €T0

36 cymiecTBoBaHus. McTouHuKM bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlecTBUSI 3JEKTPUUECKOTO TOKA Bubmmorexa IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AIEKTPUIECKOTO TIOJIST Ha 1
MIPOBOJIHUKY U IUDJIEKTPUKH"

39 DNEeKTpUYECKU TOK B MeTaJljIax, bubnnorexa [JOK
JKUIKOCTSX Y ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U e€
COCTaBHBIC YaCTH
Cuia Toka. JlaboparopHas pabora

41 "U3mepenue u peliynHZOBaEHe 0.5 Bubmmorexa IOK

| https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNEKTPUUECKOE HAMPSKEHHE.

42 Bonber™merp. JlabopaTopHas pabora 05 bubmuoteka [IOK
"H3mMepeHne u peryJIupoBaHue ' https://m.edsoo.ru/ff0a9el4
HanpspkeHus"

ConpoTHuBiIeHHE TPOBOAHHKA.
43 Yz[eJII)LHoe COHpOTI/l:I)BJIeI—II[I/Ie bubmorexa HOK
https://m.edsoo.ru/ff0aa738
BelecTBa
JlabopaTopHas pabota
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIPOTUBIICHUS TPOBOIHUKA OT 1 bubmmoreka [JOK

€ro JUIMHBI, TUIOIIA N
MIOTNIEPEYHOI0 CEYEHUS U
MaTtepuana"

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3aBUCUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma mis bubmmorexa LIOK
P ' A https://m.edsoo.ru/ff0aad4a
ydacTKa Lenu
Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH
46 CHUJIbI TOKA, UAYILETO YEPE3 bubmmoreka [JOK
PE3UCTOP, OT COMPOTHBIICHHS https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HAMPSKEHUS Ha
pesucrope"
[TocnenoBarenbHOE U
47 napajuieIbHOE COCTUHEHUS
MIPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka
MpaBUJIa CIIOKEHUS HAIIPSKEHUI bubmmoreka [JOK
48
IIPH TOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHHH JIBYX PE3UCTOPOB"
JlaGopatopnas pabora "IIpoBepka
IIpaBUJIa JJIs CHJIBI TOKA IIPU bubmmnoreka HOK
49
napasuie;IbHOM COSTUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
P
- 3 aeu;er;ng 32112111 HaaZIpI/IMe;-IeOHI/Ie BuGmorexa [OK
koHa OMa JUIsl pa3TuIHOT!
AP https://m.edsoo.ru/ffOaaf8a
COCTMHEHUS TIPOBOTHUKOB
Pa6
51 3JileI(<)TT aniz:iilfooizza 3aKkoH bubmrorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGoparopHas pabota
" PETOPHAL pEbbt bubmuoteka [IOK
52 Onpenenenue paboTh U

MOIITHOCTH 3JICKTPUYICCKOTO TOoKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

DNEeKTPUYECKUE LIETIH U
MOTPEOUTEINN FICKTPUICCKOM

bu6nmoreka [IOK

>3 sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
IToaroroBka K KOHTPOJIBLHON
abote mo Teme "DIeKTpUUECKUe
54 Eapf[ﬂbl. 3apsoKeHHbBIS Tepﬂa U UX bubmmorexa LIOK
. . https://m.edsoo.ru/ffO0abd2c
B3aumoeiicTBus. [locTosHHbBIN
AJIEKTPUYECKUM TOK"
KonTponbhas padota no teme
"DJIeKTpUUECKHUE 3aPSb.
55 3ap;1>1;13-1HHe Tena I/IpI/Ii bubmroreia LIOK
. . https://m.edsoo.ru/ffO0abea8
B3aumoeiicTBus. [locTosHHbBIN
AJIEKTPUYECKUM TOK"
56 [TocTosiHHBIC MarHUTBI, KX
B3aUMOJICHICTBHE
Ypok-uccnenoranue "M3yuenue bubnmnorexa [JOK
57 . | 1 .
OJICH MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe noje. MarHuTHoe
58 noJje 3eMIU U ero 3HaUeHUE IS bubmorexa HOK
https://m.edsoo.ru/ffO0acOba
KU3HU Ha 3emMie
OmnbIT OpcTena. MarHuTHoOE 1moje
59 BHCKTpI/IzeCKI([)FO TOKa MaruutHoe bubamoreta LIOK
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTYIIKH C TOKOM
[IpuMeHEeHHE IEKTPOMArHuTOB B
60 texHuke. JJaboparopuas pabota 05 bubmuoreka [JOK

"N3yueHnue nericTBUSI MAaTHUTHOTO
0JIsl Ha MPOBOAHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

61

62

63

64

DNEeKTPOABUTATENb TOCTOSTHHOTO
Toka. Mcnonp3oBanue
ANIEKTPOIBUTATEICH B
TEXHUYECKHUX YCTPOICTBaX U Ha
TpaHcnopte. JlaboparopHast
pabora "KoncrpynpoBanue u
n3ydeHue paboTbl
aJeKTpoaBUrarens"

OnbiTel Papajes. 3aKoH
ANEKTPOMArHUTHOW UHYKITHH.
[IpaBuio Jlenna

OnexTporenepatop. CriocoObl
MOJIYYEHUS ANEKTPUUECKOIN
SHEPTrUu. DIIEKTPOCTAHLIMHU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUH

[ToaroroBka Kk KOHTPOJIBHOU

pabote 1o Teme "DIeKTpUUYECKHe
U MarduTHBIE SBJIeHUS"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

65

KonTponbhas pabota no teme
"JJIeKTpUUECKUE U MAaTHUTHBIC
SIBJICHUS "

bu6mmoteka IIOK
https://m.edsoo.ru/ff0ach14

66

67

PesepBHblit ypok. Pabora ¢
TexcTtaMu 1o Teme "TenmoBeie
aBiIeHus"

PesepBHylit ypok. Pabora ¢
TekcTamu 1o Teme "TlocTosTHHBIH
ANEeKTpUYEeCcKuil TOK"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acc5e

bubmuoreka [{OK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

PezepeHsiii ypok. Pabora ¢

68 TEKCTaMH 110 Teme "MarauTHele 1
sBJICHUS"
OBULIEE KOJIMYECTBO YACOB I1O 68 145

[TPOTPAMME




9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTuueckue e — o0pasoBare/ibHbIE
padoThI padoThI pecypcel

1 MexaHuueckoe JTBUKEHHE. 1

MarepuanbHas TO4Ka
UCTEMa OTCUeTa.
2 STHOCI/ITCHBHOCTB MEXaHUYECKOTO 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad474

JIBUKCHUS

3 PaBHOMEpPHOE ITPAMOJIMHEWHOE 1 Bu6moreka [JOK
IBUDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBixkenne. CpesiHssi © MTHOBEHHAS 1
CKOPOCTh
IIpssMonuHeiiHOE

5 p:;HoyCI(opeHHoe JIBUKCHHUE. 1 Bubmmorexa IOK

https://m.edsoo.ru/ff0ad8d4

VYckopenue
CKOpOCTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'padux ckopocTu
JlaGopaTtopHnast pabota

7 "OnpeneneHne yCKOpeHus Tenna 1 1 bubnuoteka [JOK
IIPU PAaBHOYCKOPEHHOM JIBUKEHUU https://m.edsoo.ru/ff0adb18
M0 HAKJIOHHOM MJIOCKOCTH"

8 CBo0Ooguoe magenne teir. OIbIT 1

Tlanmunes



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOMEpHOE ABMXKEHUE IO
okpyxHocTu. [Iepuon u yacrora

bu6nmoreka [IOK

o obpamienus. JInneiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LlenTpocTpeMHuTENIBHOE YCKOPEHUE
1 ITepsriii 3akoH HetoTOHA. BexTop bubmuorexa [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHozelicTBYOIIAS CHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. Bbu6moteka [JOK
Cyrmepro3unus Cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6nmorexa LIOK
3akoHOB HproToHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Bubmmorexa IOK
https://m.edsoo.ru/ffO0aeca2
16 Pemenue 3amau nmo teme «Crita
YIPYTOCTH
JlaGopaTopHnas pabota
17 «Ol‘[pI::,HeJIlZHI/IeI;KeCTKOCTI/I bubmorexa HOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
18 Cuna Tpers bubnuoreka [{OK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo reme «Cuma but6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
JlaGopartopHas paboTa BuGnmorexa LIOK
20 "Onpeneneane kodpdumeHTa

TPEHHS CKOJIbKEHHS"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Permrenne 3aga4 mo reme "3aKOHBI

21 Herotona. Cuia ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ff0afb8e
TpEeHHUS
Cuia TSKECTH U 3aKOH
22 BCEMUPHOI'O TATOTEHUS. Bubmmorexa HOK
https://m.edsoo.ru/ff0af044
YckopeHre cBOOOIHOTO TaIeHUs
Ypok-koupepenius "/ BrkeHne

93 TEJ BOKPYT TPaBUTAIIMIOHHOTO
nenTpa (CosiHeyHas cucremMa).
lamaktuku"

Pemenue 3agau no teme "Cuna
24 TSDKECTH U 3§KOH BCEMHUPHOT'O bubmroreia LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [TepBast kocMu4uecKkasi CKOPOCTb. bubnnorexa [JOK
HeBecomocTs 1 meperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOW TOUYKH.

26 AGCoI0THO TBEPAOE TEIO. bubmmnoreka HOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpalllEHUs

27 MowmeHT cunsl. LeHTp TsKECTH

28 Pemenne 3agau mo teme "MoMeEHT bu6nmorexa LIOK
cuiel. Llentp tsoxectn"” https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHON

29 pa621)Te 10 TeEME "M:xaHI/I‘{eCKOC Bubmmorexa HOK

N https://m.edsoo.ru/ff0b0408
nBmkenue. Bzaumonetictsue ten"
KoHnTtponbhas pabota mo teme BuGnmorexa LIOK
30 "MexaHn4eCcKOe ABIKEHHUE.

Bsaumonericteue Tea"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

HNmnynec Tena. UMItynbsc CUIbL.
3aKOH COXpaHECHMsI UMITYJIbCA.

bu6nmoreka [IOK

31 Yrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICUCTBUE
32 Pemenne 3agau mmo teme "3akoH bubnunoreka LIOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenius "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexannueckas pabota u bubnnorexa [JOK
MOIIIHOCTb https://m.edsoo.ru/ffOb0Oa84
35 PaboTa cHIbI TSKECTH, CHJIBI bubnunoreka LIOK
YIPYTOCTH M CHJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota
«Onpenenenue paboThl CUIIBI
36 TPEHUS TIPU PAaBHOMEPHOM
JIBY)KEHUH TeJa 10
TOPU30HTAIBHON TOBEPXHOCTH»
37 CBsI3b 3HEPTUH U PAOOTHI.
[ToreHunaneHas sHEprus
38 Kunernueckas sHeprus. Teopema o bubmuoteka [IOK
KWHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B
MeXaHHUKe
JlaGopatopHas pabora «3yueHue bubmuorexa [IOK
40
3aKOHA COXPAHEHHS SHEPTHI» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHHUE B €TO bubnunorexa LIOK

XapaKTCPUCTHUKU

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoieOaHus.
BeiHyX1eHHBIE KOTCOaHMSL.
Pe3onanc

bubnunorexa LIOK
https://m.edsoo.ru/ffOb20f0

43

44

45

MareMaTH4ecKuil U NPy >KUHHBINA
MasTHUKU

Ypok-uccienoBanue
«3aBUCUMOCTb TepUOJIa KOJIeOaHU
OT >K€CTKOCTHU MPY>KUHBI U MACCHI
rpy3a»

[IpeBparnieHue SHEPrUU IpH
MeXaHNYECKUX KOJeOaHUIX

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

JlaGopaTtopHnast pabota
«OrmpeeneHue 4acToThl U Neproja
KOJICOAHUH TMPYKHUHHOTO
MasITHUKa

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPUO0JIa
Kosie0aHul Tpy3a, MOJIBEIIEHHOTO K
HUTH, OT MacChl TPy3a»

bubmmoteka IIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckie BoiHbl. CBOWCTBA
MEeXaHU4eCKHUX BOJIH. [IpogosibHbIE
Y TIOTIEPEYHBIE BOJTHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOb21fe

49

50

VYpok-koHpepeHuus
"MexaHn4eCKHe BOJIHBI B TBEPIOM
tene. CelicMUYeCKHe BOJIHBI"

3Byk. Pacnipoctpanenue n
OTpakeHHE 3BYyKa



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "Habnronenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

54

55

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHnus "YIbpTpa3zByK
U UHPa3BYK B IPUPOJIE U
TexHuKe"

[ToaroroBka K KOHTPOJIHHOU
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHuyeckue
Kosie0aHusl U BOJHBI"

KonTponbhas pabota no Teme
"3aKOHBI COXPAHEHMUS.
Mexannueckue KoneOaHus u
BOJIHBI"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b23ca

bubmuoreka [{OK
https://m.edsoo.ru/ffOb25f0

56

DIIeKTPOMarHuTHOE TOJIE.
DNIEKTPOMarHUTHBIE BOJHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2abe

57

58

59

CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJIH

Ypok-konpepentus "[lkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JJISI
COTOBOM CBSI3H"

Ypok-uccnenosanue "M3ydenne
CBOMCTB 2JIEKTPOMarHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ff0b2fe6

bubnunorexa LIOK
https://m.edsoo.ru/ff0Ob2c6c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

C IOMOIIILK0 MOOMIIBHOI'O
tenedona"

60

61

62

Pemenue 3agau Ha onpeneneHue
YacCTOThI U JJIMHBI
AIEKTPOMATHUTHOUN BOJIHBI

DJIeKTpOMarHuTHas pupoa
cBeta. CkopocTh cBeTa. BosiHOBBIE
CBOICTBA CBETa

HcToyHuku cBera.

[IpssmMonMHEIHOE pacpocTpaHeHHe
ceera. 3atmenust Connua u JIyHbt

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b31d0

bubmuoreka [{OK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KeHUsI CBeTa. 3epKaJa.
Pemenne 3a1a4 Ha MpUMEHEHUE
3aKOHA OTPa)KEHUs CBETa

bubnunoreka LIOK
https://m.edsoo.ru/ff0b38c4

64

65

66

67

[Ipenomnenue cBera. 3akoH
NIPEJIOMIICHUS CBETa

ITonHOE BHYTpEHHEE OTpaKEHUE
ceera. Mcronb30BaHKe MOIHOTO
BHYTPEHHETO OTPaKECHUS B
ONTHYECKUX CBETOBOJAX

JlaGoparopHas paboTa
"HccnenoBanue 3aBUCMMOCTH yIJIa
IPEJIOMIJIEHHUS] CBETOBOI'O JIyda OT
yTJla NaJeHusl Ha TPaHuIEe "BO3yX-

nn

CTEKJIO
VYpok-koHpepeHuus

"Ucnons30BaHyeE MMOJTHOTO
BHYTPEHHETO OTPAKEHUS:

bu6mmoteka IIOK
https://m.edsoo.ru/ffOb3aea

bubnuoreka [{OK
https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

CBC€TOBOAbI, OIITUKOBOJIOKOHHAsA

CBsI3p"
bubnunorexa LIOK
68 Jluna3el. OnTudeckas cuiia JIMH3bI https://m.edsoo.ru/FOb3F2C
69 [TocTpoenune n3o0paxeHuit B bubmuorexa [IOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota
70 "Onpenenenne HOKyCHOTO bubmuoreka [IOK
PacCTOSHUSA U ONTHYECKON CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koH(pepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BbBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'ma3 kak onruyeckas cucreMa. bubmuoreka [{OK
3penue https://m.edsoo.ru/ff0b4684
73 VYpok-koHdpeperuus "lepexTst
3peHus. Kak coxpanuts 3peHue"
Pasnoxenue 6enoro csera B
criektp. OnbiTel HproTOHA. bubmuorexa [IOK
74
CnoXeHHe CIeKTPaIbHBIX IIBETOB. https://m.edsoo.ru/ffOc0f4c
Hucnepcus ceera
JlabopaTtopHast pabota "OMBITHI 11O
a3JI0’KEHUIO OesIoro CBeTa B
75 SHGKTp 1 BOCIIPUSTHIO LIBETA bubmmorexa LOK
https://m.edsoo.ru/ffOcOe2a
MPEIMETOB MPU MX HAOIIOIEHUN
yepe3 1IBETOBbIE (PUIBTPHI"
VYpoxk-npaktukyM "BonHOBBIE
76 CBOWCTBA CBETA: TUCIIEPCHS,

uHTepdepeHms u qudppaxus'



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

OmnsiTel Pesepdopna u

bubnunoreka LIOK

" IUTaHeTapHast MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarter bopa. Moaens aroma
bopa
19 anowon. Ko Mmoo bimorera LIOK
https://m.edsoo.ru/ffOc144c
CIEKTPBI
80 Ypok-npaktukym "Habnronenue bubanoreka [JOK
CIEKTPOB HCIyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI brbmmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aTOMHOrO sipa. bubnnorexa [JOK
HyknonHast Mojienb https://m.edsoo.ru/ffOc18ac
83 PanuoaxkTuBHBIE IpEBpAILICHHUS. Bbu6moreka [JOK
N3oTons https://m.edsoo.ru/ffOclald
84 Pemenne 3agau mo teme: bubmmoreka IIOK
"PamnoakTHBHbIC IpEeBpaIieHus " https://m.edsoo.ru/ff0clb4a
85 [lepuon nonypacnana
Ypok-koH(pepeHus
86 "lfa,I[I/IoaK”SIBII)-IH: U3IIy4YECHHS B bubmorexa HHOK
| https://m.edsoo.ru/ff0c2126
pUpoJie, MEIUIIMHE, TEXHUKE
S nepHble peakiu. 3aKOHBI
87 C;IXII))aHeHEﬂ 3aI[I>su10130ro " bubmmorexa LOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI
88 DHeprusi CBSI3u aTOMHBIX SIED. bubmmnoreka [JOK
CBsI3b Macchl M SHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SAnepHeie

peakuun"



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

90

Peakium cunTe3a u aelIeHUs AACP.

Ucrounuku sueprun CosHia u
3BE3N

bubnunorexa LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHnpepenmus "Anepuas
sHepreTuka. JlencTBus
pPaauOaKTUBHBIX U3JTy4YEHUN Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJIBHOMN
pabore 1o Teme
"DIeKTPOMarHuTHOE TOJIE.
DNIeKTPOMArHUTHBIE BOJTHBI.
KBanToBbIC siBIEHUS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHas pabora o Teme
"DIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHBIC BOJIHBI.
KBanToBsie sBIeHUS"

94

95

96

97

[ToBTOpenue, o6o0IIEHHE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3aumonerictaue Tea'"

[ToBTOpenue, o6o0IIEeHHE.
Pemrenne pacueTHBIX 1
Ka4€CTBCHHBIX 3aJ1a4 110 TEME
"TerutoBble mpouecch”

[ToBTOpenue, o6oOIIeHNE.
Penienue pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 [0 TEME
"KIIJI TermoBeIX qBUTaTEnei"

[ToBTOpenue, oboOIIeHNE.
Pemienne pacueTHBIX 1

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c245a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2572

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

KaueCTBEHHBIX 33J1a4 0 TEME
"KII/ snexrpoycTtaHOBOK"

[ToBTOpenue, o6oOIICHNKE.

bubnunoreka LIOK
98 Jlab 0 1 1
| APOPaTOPHKIE ba O,,TH HOKYpey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBICHUS
0 HO:TOpCHI/Ie, 0626:12{1/16. Pabota . BuGmorexa LIOK
C TEKCTaMH 110 TeMe "3aKOHbI
| https://m.edsoo.ru/ff0c2d6a
COXpaHEHHS B MEXaHUKE
100 | crexsrmmo toue Komeummn | 1 BuGiorexa LIOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
01 | crocrmmnorone oo |1 Bunorexa LIOK
\ https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606menne. Pabora
102 ¢ Tekctamu 1o Teme "KBantoBas u 1
anepHas pusuka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOT'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» ®usuka, 7 xnacc/ Ieppimkun A.B., O01mecTBO ¢ OrpaHHuEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3mparenscTBo «IIpocBerenne»

» ®usmka, 8 kinacce/ [lepsimkun .M., BanoB A.U., AkunoHepHoe o0mecTBo «M3naTenscTBo
«IIpocsemenue»

» ®usmka, 9 xnace/ ,benara B.B., Jlomauenkos 1. A., [TaneOparue I0.A. AknroHepHOe

obuiectBo «M3narenscTBO «lIpocBenienue»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

®usuka. 7 kiacc. bazoBslif ypoBeHb. MeToanueckoe nocodue k yueonuky M. M. [lepsinkuna,
A. U. BanoBa

Jlykammuk B.W., UBanosa E.B. CoopHuk 3ana4 no ¢pusuke 11 7-9 KiaccoB
o0mieo0pa3oBarenbHBIX yapexaeauid. — 13-e uzn. — M.: [IpocBemenue, 2000. — 224 c.: wir. —
ISBN 5-09-009531-0

I'yraux E.M., Pri6akoB E.B. ®usuka. 7 ki.: [loypodHoe U TeMaTnyeckoe IiIaHuPOBaHUE K
yaeOnuky A.B. I1€primkuna «®usuka. 7 kmace» / [lox pen. E.M. I'yrauk. — M.: Jlpoda, 2001.
—96 c.: mn. ISBN 5-7107-4102-7

I'yrauk E.M., PribakoB E.B., [llaponuna E.B. ®usuka. 8 ki.: [loypounoe u Tematuueckoe
miaHupoBanue K yueOHuky A.B. [1éprrmkuna «®usuka. 8 xinacey / [log pen. E.M. I'ytHuk. —
M.: JIpoda, 2001. — 96 c.: mir. ISBN 5-7107-4658-4

I'yrauk E.M. ®usuka. 9 ki.: [ToypouHoe u TeMaTnueckoe IiIaHupPOBaHUE K yueOHUKY A.B.
[Téprrmkuna, E.M. I'ytHuk «®usuka. 9 knacey / [lox pen. E.M. I'ytauk, E.B. lllaponuna, 2.1.

Hoponuna. —4-e uzn., crepeotut. - M.: Jpoda, 2003



OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://myschool.edu.ru/
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