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HOACHUTEJIBHAA 3AIINCKA

[IporpaMmma 1o (¢u3MKe Ha YpPOBHE OCHOBHOrO 001Iero oOpa3oBaHuUs
COCTaBJIEHA Ha OCHOBE MOJOKEHUH U TpeOOBaHUI K pe3yjibTaraM OCBOCHHUS Ha
0a30BOM YpPOBHE OCHOBHOM 0Opa30BaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuétoM (eaepaibHON paboyeil MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueOHOTO npeamera « Dusukay.

Conepkanue mporpamMmbl 1o (¢GU3UKE HaNpaBlieHO Ha GOpPMUPOBAHUE
€CTECTBCHHOHAYYHONH TPAMOTHOCTH OOYyYalOUIUXCA W OPTaHU3alMI0 HU3YUYCHUS
bu3NKN Ha JEITEIHPHOCTHOW OCHOBe. B mporpamme mo (u3UKe YUHUTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mnpeamera B peanusauuu tpebosanuit ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3ybTaTaM 00yUYeHHUs, a TAaKKe
MEXIIPEAMETHbBIC CBSI3U €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00IIIeTO 00pa30BaHMs.

[IporpamMma no gu3nke ycTaHaBIMBAET pacrnpejiesieHne yueOHOro Marepuania
no rojiaM oO0ydeHus (o kjaccaMm), mpeasiaraeT NPUMEPHYIO MOCIIEI0BATEIbHOCTD
M3y4YeHHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSA MPEIMETHOTO COJEpKaHUs U
y4€TE BO3PACTHBIX OCOOEHHOCTEH 00yJaronuxcsl.

[IporpaMmma 1o ¢usmke paszpaboTaHa C LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIIM YUUTEIIO B CO3J]aHUU paboueii MporpaMMBbl O y4eOHOMY MIPEAMETY.

®du3zrka sBASETCS CUCTEMOOOPa3yIOIINUM JIJIsl €CTECTBEHHOHAYUYHBIX YUEOHBIX
NpeAMETOB, MOCKOIbKY (HU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB H
SBICHUN, U3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH U (PU3HYECKOU
reorpadueil, BHOCUT BKJIAJl B €CTECTBEHHOHAYYHYIO KapTUHY  MHUDa,
npeAocTaBisieT HauOosiee sICHble 00pa3lbl NPUMEHEHUS Hay4dHOro MeTozAa
MO3HAHMUS, TO €CTh CIO0CO0a MOTYYEHHs JOCTOBEPHBIX 3HAHUI O MUDE.

OpHa W3 riIaBHBIX 3a1a4 (PU3NYECKOro OO0pa30BaHMs B CTPYKType OOIIero
oOpa3oBaHUsi COCTOWT B (POPMHUPOBAHUM E€CTECTBEHHOHAYYHOW TPaMOTHOCTH H
HWHTEpeca K HayKe y 00yJaronuxcsl.

N3yuenne ¢uszuku Ha 0a30BOM YpOBHE IIpearojiaraer OBJaJeHUE
CIIEIYIOIIUMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e HAYYHO OOBSICHATH SIBICHUS;

e OIICHMBATh Y MMOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNS;

e HHTEPNPETHPOBATH  JIAHHBIE W  UCIOJBH30BaTh  HAy4YHBIE
JI0Ka3aTelIbCTBA ISl TIOJIyUYEHUS BHIBOIOB.

[lenu wu3ydenus (UMK HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus
onpenenenbl B Kounenuuu mnpenogaBanus ydeOHoro mpeamera «®dusukay B
oOpa3zoBaTenbHbIX oOpranu3anusx Poccuiickoit denepauuu, peaqusyronmx
OCHOBHBIE  00111€00pa3oBaTebHBIE MPOTPAMMBI, YTBEPKAEHHON  pelICHUEM



Konnernn MunucrtepctBa npocseuieHusa Poccuiickoit @enepanuu (mpoTokon ot 3
nexadpst 2019 r. Ne [1K4BH).
Iean uzyyeHus Ppu3HKU:

nproOpeTeHne HHTepeca W CTpPEeMJICHHS OOyYaroluxcs K HaydYHOMY
W3YUCHHUIO TIPUPOJBI, PA3BUTHE HMX HHTEIUICKTyalbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE TMPEJICTABICHUN O HAYYHOM METOJIC TTO3HAHUsI U POpMUPOBaAHUE
HCCIIEI0BATEILCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSM;
dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTara HU3y4YeHUs
OCHOB CTpOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopMHUpOBaHUE MPEACTABICHUN O POJIM (PUIUKUA IS Pa3BUTHUS IPYTHX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEACTaBICHHH O  BO3MOXKHBIX  cepax  Oymymiei
npodecCHoOHATBLHON NEATEIBHOCTH, CBA3AHHOU C (PU3UKOM, MOJATOTOBKA K
JagbHEeNIIIeMy 00y4eHHIO B 9TOM HalpaBJICHUMU.

JlocT>keHue 3TUX Meneill MmporpaMMmbl MO (PU3UKE HAa YpOBHE OCHOBHOIO

oOmrero o0Opa3oBaHus 00ECTICUNBAECTCS PEIICHUEM CIEYIOMNX 3a1a4:

npuoOpeTeHne 3HAaHWW O JAWCKPETHOM CTPOCHUM  BEIIECTBA, O
MEXaHUYECKHUX, TEIJIOBBIX, JJICKTPUYECKUX, MAarHUTHBIX U KBAaHTOBBIX
SBJICHUSIX

NpuoOpETeHHE YMEHHUM OMUCHIBaTh U OOBSICHATh (PU3UUECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TOTYyUYECHHBIX 3HAHU;

OCBOGHHE METOJI0OB pEIICHUS TPOCTEHIMX pacuy€THBIX 3amad ¢
UCTIOJIb30BaHUEM buznuecKnx MoJIereH, TBOPUYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0aTh MPUPOIHBIC SBJICHHUS U BBITIOJIHITH OTBITHI,
naboparopHbie  pabOTBl U JKCIEPUMEHTAIBHBIE HCCIEIOBaHUS C
MCIIOJIb30BAHNEM U3MEPUTEIBHBIX MPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHPOpMalKed (HU3NIECKOro COACpPIKAHUS,
BKJIFOYasi MHPOPMAIIUIO O COBPEMEHHBIX JOCTIKECHUSAX (U3UKH, aHAIU3 U
KPUTUYECKOE OlICHHBaHKHE UH(OPMAIIUU;

3HAKOMCTBO €O chepamu MpodecCHOHATBHON AEATEIIbHOCTH, CBI3aHHBIMU
c (U3MKOM, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUSAX (PU3UYECKON HAYKH.

Ha usyuenue ¢usuku (6a30Bblii ypOBEHb) Ha ypOBHE OCHOBHOI'O OOLIETO

oOpa3oBanusi oTBoautTcs 238 vacos: B 7 kinacce — 68 yacoB (2 yaca B HellelN0), B 8
KJacce — 68 yacoB (2 yaca B Henenw), B 9 kinacce — 102 gaca (3 vaca B HeJEmIO).

[Ipenyiaraemsiii B mporpamme no (u3uke nepedeHsb J1abopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIA XapaKTep, YUYUTENb JIeJaeT BHIOOP MPOBEICHUS



7a00paTOPHBIX PabOT U OMBITOB C YYETOM WHAMBUIYAIBHBIX OCOOCHHOCTEH
oOyyJaromuxcs, CIUCKa DKCIEPUMEHTAIBHBIX 3aJaHui, MpejiaraéMbiX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O 3K3aMeHa M0 (U3HKeE.



COILEPKAHUE OBYUEHUSA
7 KIIACC

Pazngen 1. @usuka u €€ posib B NO3HAHUU OKPY/KaOLIEro MUpaA.

®usuka — Hayka o npupoxe. fBneHus npupoasl. DU3NYECKUE SIBICHUSA:
MEXaHUYECKHE, TEIJIOBBIE, JJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusndeckrue BeIWYUHBL M3mepeHune Qusndeckux BeMWYuH. DuU3MUECKUe
npu6Oopsl. [TorpenmHocTs U3MepeHuit. MexayHapoIHass CHCTEMa IUHHUIL.

Kak ¢usnka wu Jpyrme ecTeCTBEHHbIE HAyKH HM3y4aloT TMPHUPOIY.
EctecTBeHHOHAYUHBIE METOJl TO3HAHUS: HAOJIIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBU)KCHUE TUIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE TUIIOTE3, 0OBSICHEHUE
HaOmromaeMoro sipieHuss. Onucanue PuU3NIECKUX SBICHUN C TOMOIIBI0 MOJCIICH.

emoncmpayuu.

1. MexaHnuuyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SBJICHUSL.

2. ®dusuveckue MpUOOPH U MPOIeIypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM H
U(GPOBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpenerneHue UEHbI JSICHUS KAl U3MEPUTEIHHOTO TPUdopa.

2. M3mepeHue pacCTOsTHUM.

3. M3mepenue o0bEMa KUIKOCTH U TBEPAOTO Tela.

4. OmpeneneHne pa3MepoB MAIBbIX TEI.

5. M3mepenue temmepaTypbl NpPH IMOMOIIHA >KUAKOCTHOTO TEPMOMETpPA H
JaTYMKa TEMIIEPATYPBHI.

6. IIpoBeneHne uccienoBaHUsl MO MPOBEPKE TMIOTE3bI: JATbHOCTh MOJETA
[IapuKa, MyIEHHOIO0 TOPU30HTAIBHO, TeM OOJbIle, YeM OOJbIlle BhICOTA
mycKa.

Pa3zneun 2. IleppoHavyasibHbIe CBeJIeHUSI O CTPOCHHUH BellecTBA.

CrpoeHne BeliecTBa: aTOMBl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,

JNOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BEUIECTBA.

JIBrm>keHne yactun BeniectBa. CBsI3b CKOPOCTH JABMIXKEHUS YAaCTUIl C
temreparypoil. bpoyHoBckoe aBuwxkenue, nuddysus. BzaumopaeicTBue 4dacTHIl
BEILIECTBA: IPUTS)KEHUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, KUIKOCTEH U TBEPIBIX
(KpucTamin4eckux) Ten. B3auMocBs3b MEXKIy CBONMCTBAaMHU BEIIECTB B PAa3HBIX
arperaTHhIX COCTOSIHMSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JHemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKEHHUS.



2. HaGmonenue nuddysun.
3. HaGnronenne  sBieHU#,  OOBSICHSIOMIMXCS  TPUTSDKEHHEM WU
OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopmuvie padbomul u onvimol.

1. OueHka JAuamerpa aTroMa METOJOM PpsAI0B (C  HCIOJb30BAHHEM

dboTorpaduii).
2. OmnbITH IO HAOTIOACHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.
3. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHUS.
Pa3nen 3. /IBu:keHHe M B3aUMO/IelicTBHE TeJl.
Mexannueckoe JBHXEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM ABMKEHMU. Pacduér myTu u
BPEMEHU JIBUKECHUS.
SlBneHne wHepuMU. 3aKOH WHEpUMU. B3auMoJelcTBHE Tell Kak NpUYMHA
W3MEHEHUSI CKOPOCTH [JBHXXEHHS Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[ImoTtHOCTh BemecTBa. CBs3b IUIOTHOCTH € KOJWYECTBOM MOJIEKYJ B €IMHULIEC
00BéMa BelecTBa.
Cuna Kak XapakTepUCTUKa B3auMojercTBus Teda. Cuia ynpyrocTd U 3aKOH
I'yka. M3mepenue cuiibl ¢ MOMOIIBIO JTUHAMOMETpPA. fIBIIEHME TATOTEHHUS U CHIIA
TskecTd. Cuia TSKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Croxenue
CWJI, HAIIPABJICHHBIX MO OJHOW mNpsAMoi. PaBHoxeicTByromas cui. Cuiia TpeHUs.
Tpenue ckonpKEHHS U TPEHHE NOKOsI. TpeHue B Ipupoae U TEXHUKE.
JHemoncmpayuu.
1. Habnronenne MexaHUYEeCKOro JBM>KEHUS Tena.
2. M3MepeHune CKOpOCTH NPSIMOIIMHEUHOTO JABUKEHHUS.
3. HaOnronenwue siBIeHUS HHEPIUU.
4. HabmroneHue u3MEHEHUsI CKOPOCTH NP B3aUMOJICCTBUM TEN.
5. CpaBHEHHE MacCC M0 B3aUMOJICHCTBUIO TEI.
6. CIJI0’KE€HHE CHJI, HAlIPABJICHHBIX 11O OJTHOW MPSAMO.
Jlabopamopuwvie pabomel u onvimol.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBIKEHUS (IIapUKa B SKUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUJIS U TaK J1ajee).

2. OmpeneneHnue cpegHEl CKOPOCTH CKOJILKEHUS Opycka WM IIapHKa IO
HaKJIOHHOM IIJIOCKOCTH.
Onpenenenrie MIOTHOCTU TBEPAOTO TeNa.

4. OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsKeHUs (nedopmalun)
MPYXUHBI OT TPUITO0KEHHON CUJTIBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBHCUMOCTh CHJIBI TPEHHS CKOJBXKEHHUS OT
BEca Teja U XapakTepa CONPUKACAOIINXCA TOBEPXHOCTEM.

Pa3nen 4. /laBjienne TBEPABIX TeJ, KUAKOCTEH U ra3oB.



JlaBnenue. CiocoObl YMEHBIIICHUSI U YBEJIMYCHHS NaBieHus. JlaBinenue rasa.
3aBUCUMOCTh JaBlieHHUS Ta3za oT oObéma, Temmeparypol. llepegaua mnaBieHus
TBEPABIMU TEJIAMH, XKUAKOCTSIMU M ra3amu. 3akoH [lackans. [IneBMaTmueckue
MaIllMHbI. 3aBUCUMOCTh JABJICHHUS XUJIKOCTH OT TIyOWHBIL [ MapocTaTHdecKui
napagokc. CooOmaroniuecst cocyabl. [ napaBImyeckue MeXaHU3MBbI.

Atmocdepa 3emnau u atMocdhepHoe aaBiaeHue. [IpuumHBI CylecTBOBaHUS
Bo3nyIIHOM oOonouku 3emun. OmnbiT Toppudennu. M3mepenune arMmocdepHOTro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHHS OT BBHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1u1st U3MEpeHUs: aTMOCHEPHOTO JTAaBICHUSI.

JlelicTBrE )KUIKOCTH M ra3a HAa NMOTPYKEHHOE B HUX TeEJIO. BeITankuparomas
(apxmmenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten. Bo3gyxomnnaBanue.

Hemoncmpauyuu.

1. 3aBUCUMOCTbD JIaBJICHUA raza OT TEMIEPATYPHI.

2. Ilepenava naBieHUS )KUAKOCTHIO M Ta30M.

3. CooOwaromuecs CoCy/ibl.

4. I'mapaBnuueckuil mpecc.

5. IlposiBneHue nercTBus aTMOCHEPHOTO AaBICHUS.

6. 3aBUCHUMOCTH BBITAIKMBAIONICH CHJIBI OT 00BEMa MOTPYKEHHON YaCTH
TeJla ¥ TIJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAKMBAIOWIEH CUJIBI BECY BHITECHEHHOM KUJIKOCTH.

8. YCIIOBHE IIJIaBaHUs TEJI: IUIABAHWE WM MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIEHUS TJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopuwie pabomel u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOH B
JKUJIKOCTh YAaCTH TEJIA.

2. OnpeneneHue  BBHITATKUBAIOMICH  CHIIBL, JICUCTBYIOLIEH HaA  TEJO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUJIbI, ICHCTBYIOILIEH HA TEIO

N

B KUJIKOCTH, OT MACCBHI Tela.
4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKUBAIOUICH  CHUJIBI,
JNEUCTBYIOIIEH Ha TeI0 B KUIKOCTU, OT 00BEMA MOrpyKEHHOW B
KUJIKOCTb YaCTH TE€JIa U OT IIJIOTHOCTH KUIAKOCTH.
5. KoHcTpynpoBanue apeomeTrpa WIM KOHCTPYUPOBAaHHE JIOAKM U
orpezeseHue e€ rpy30noabEMHOCTH.
Pazgen S. PaGoTa 1 MOIIHOCTB. JHEpPrus.
Mexannueckas pabora. MOUIHOCTb.
[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUJIOCKOCTh. IIpaBuiio
paBHOBecusi pbiuara. l[IpumeHeHue mpaBuja paBHOBECHS pblyara K OJIOKY.



«3onotoe mpaBuno» MexaHuku. KIIJI mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KuHernueckas W NOTEHUUANIbHAsA JHEPTHS.
[IpeBpalieHre 0AHOTO BUJAa MEXAHUUYECKOW YHEPTUHU B IPYroil. 3aKOH COXPAaHEHUSA
DHEPIUHU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBUXKEHUU Teia

10 TOPU30HTAJIBHON TOBEPXHOCTH.
2. HccnenoBanue ycinoBrA paBHOBECHS pbluara.
3. Hamepenue KIIJ] HakIIOHHOM MIIOCKOCTH.

4. M3yyeHne 3aKOHA COXPAHEHUS MEXaHUYECKOU YHEPTUU.
8 KNIACC

Pa3znen 6. TenuioBble sIBJICHUA.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKyJ. ONbIThL, TOATBEPKIAAOLINE
OCHOBHBI€ TOJIOKEHHS MOJIEKYJISIPHOKMHETUYECKOWU TEOPHH.

Mogenu TBEPAOTrO, MKUIKOTO M Tra3000pa3HOrO0 COCTOSHUM BEIIEeCTBa.
Kpucrannuueckue u amopdusie Tena. OObsiCHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE MOJIOKEHUN MOJIEKYIAPHO-KUHETUUECKOU TEOPUHU.
CmauuBaHue U KaMJUISIPHBIE SIBJIICHUS. T eIUIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TemmepaTtypbl CO CKOPOCTBIO TEIUIOBOTO JABMKECHUS
yacTull. BHyTpeHHsst »Heprus. CnocoObl H3MEHEHUsT BHYTPEHHEW DSHEPTUH:
TeIuIoneperada 151 COBEpILECHUE paboThL Buner TEIUIONEepE1auHn:
TEIJIONPOBOIHOCTh, KOHBEKIIUSI, U3TyUEHUE.

KonudecTBo TerminoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH H
TEIUIOBOE paBHOBecHMe. YpaBHEHUE TeruioBoro ©Oananca. IlmaBneHue wu
OTBEpPACBAaHUE KPUCTAJIMYECKUX BEIIECTB. YAENbHAs TEIJIOTa IUJIABJICHHUS.
[TapooOpazoBanue u konuaeHcamnus. Wcmapenme. Kumnenuwe. VYpaenbHas TemiaoTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEpaTypbl KHUIIEHHS OT aTMOC(EepHOro
JABJICHUSL.

BnaxHocTts Bo3ayxa.

DHeprus TOIUIMBA. Y IelbHAas TEIIOTA CTOPAHMUS.

[Mpunmunsl padotel TeruoBbix nBurateneit KIIJ[ TemmoBoro nBurarens.
TennoBble IBUTATENU U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUA U MPEBPALLCHUS SJHEPTUH B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGnronenne OpOoyHOBCKOTO IBUKEHUS.
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Hab6monenue nuddyzumn.

Habnronenue siBineHui cMaunBaHus U KaWJUISIPHBIX SBJICHUM.
Hab6uronenue TemioBoro paciupeHus Te.

M3MeHeHue naBlieHUs rasa Opv U3MEHEHUU 00bEMa M HarpeBaHUU WIIU
OXJIQXKICHUH.

[TpaBuna u3mMepeHus: TeMIEpaTyphl.

Bunbl Teronepenaym.

OxJax1eHue Mpu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHn# pabOThl BHEITHUMU CUIIaMH.

. CpaBHEHHE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.

. HaOmroienne kurenus.

. HaGmromenne moctostHcTBA TeMIepaTyphl MPH TIaBICHUH.
13.

Mojenu TeIJIOBBIX ABUTaTElICH.

Jlabopamopuwvie padbomuol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH 10 0OHAPYKEHUIO JEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSAKEHUS.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbIThl IO HAOJIIOJICHUIO TEIUIOBOTO PACUIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPIBIX TEIN.

Onpenenenue JaBICHUS BO3ayXa B OalioOHe IIPHUIIA.

OnbITHl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABIECHUS BO3AyXa OT €ro
00bEMa U HArpeBaHUS WUJIW OXJIAXKICHUS.

[IpoBepka rMMOTE3bI JIUHEWHOM 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYyOKE OT TeMIIepaTyphl.

HaGntonenne wu3MeHEHUS BHYTPEHHEW DSHEPruM Tella B pe3yJibTaTe
TeIIonepeiauv ¥ padoThl BHEIIHUX CHUII.

HccnenoBanue sIBICHUS TEIJIOOOMEHa MpPH CMENIMBAHUHU XOJOTHOU U
ropstyer BOJBI.

OnpeneneHre  KOJIWYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOM  TIpHU
TEMI000MEHE C HarpeThIM METANTUYECKUM ITUITUHIPOM.

Onpenenenne yaeabHON TEIIOEMKOCTH BEIIECTRBA.

HccnenoBanue npoiecca ucnapeHus.

Onpenenenrie OTHOCUTEIBHOM BIaXXHOCTH BO31yXa.

Onpenenenne yaenpHONW TEIIOTHI IUTABICHHUS JIbIA.

Paznen 7. JnekTpuyeckne  MATHUTHBIE SIBJICHHS.

OnekTpu3auus Tena. [[Ba poaa »eKTpUYECKUX 3apsnoB. B3aumoneinicTBue
3apsoKeHHbIX Ted. 3akoH KyioHa (3aBHCHMMOCTb CHJIBI  B3aMMOJIEH CTBHS
3apsHKEHHBIX TN OT BEIUYMHBI 3apSAJ0B M PACCTOSTHUS MEXAY TEJIaMu).

OnekTpuyeckoe mnoje. Hanpsok€HHOCTh 3nekTpuyeckoro mnosd. IIpuHoun
CYNEpPHO3ULUU ANEKTPUUECKUX 0JIeH (Ha Ka4eCTBEHHOM YPOBHE).



Hocurenu siaeKkTpudeckux 3apsiioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps/l.
Crpoenne aroma. IIpoBOJHMKM W  JUPJIEKTPUKU. 3aKOH  COXpaHEHHS
AIEKTPUYECKOTO 3apsiia.

OJIEKTPUYECKUN TOK. YCIOBHUS CYLIECTBOBAHUSI BJIEKTPUUYECKOTO TOKAa.
HNcTouyHNKM TIOCTOSHHOTO TOKa. JIeHCTBUSA DIEKTPUYECKOro TOKa (TErmiIoBoe,
XUMUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B )KUIKOCTAX U rasax.

Onektpuueckas uenb. Cuiia  Toka.  DJIEKTPUUYECKOE  HaIpsDKEHUE.
ComnpoTtuBieHrne NpOBOAHUKA. YIEIBHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma
st yyactka uenu. llocrnemoBaTenbHOE W MapajUielIbHOE  COEIUHEHUE
MIPOBOTHUKOB.

PaGota ¥ MOIIHOCTH 3JEKTpUUeCcKOro Toka. 3akoH Jlxoyns—Jlenia.
DneKkTpuyecKue ey U NOTpeOUTeIn EKTPUIecKor sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[locrossHHble  MarHuThH..  B3aumMopnelcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosne. MarautHoe nojie 3eMJIM U €r0 3HA4YCHUE JUIS KU3HU Ha 3emIle.
Omeir  Opcrega. MarHutHOoe 1OJIE  3JIEKTPUYECKOro Toka. IlpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. /|efiCTBUE MarHUTHOTO I0JI HA IPOBOHUK C TOKOM.
DNeKTpoJBUTaTENb MOCTOSIHHOTO TOKa. lcmosib3oBaHWE 3IEKTPOABUTATENECH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OmneiTel @apanes. SBneHue aneKTpoMarHuTHOW uHAYKuMM. [IpaBuiio Jlenna.
DIIEKTpOTEeHEPATOP. Cnoco6b1 MOy YEHUS AIEKTPUUECKOU DHEPIUH.
DNEeKTPOCTAHIIMK Ha BO30OHOBIISIEMbBIX UCTOUHUKAX SHEPTHH.

JHemoncmpayuu.

DJIeKTpHU3aIus Tel.
JIBa poJia aJEeKTPUYECKUX 3apsI0B U B3aUMOJEHCTBUE 3aPSKECHHBIX TEI.
YCTpOUCTBO U IEWCTBUE AIIEKTPOCKOA.
DJIEKTPOCTATUYECKAsT MHIYKIUS.
3aKOH COXpAaHEHU A JICKTPUUECKUX 3apsI0B.
[IpOBOHUKY U TUDIICKTPUKHU.
MoenupoBaHue CUIIOBBIX JIMHUHM 3JEKTPUUECKOTO MOJIS.
M cTOYHUKY MOCTOSHHOTO TOKA.
JIeiCcTBUSA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUN TOK B JKUJKOCTH.

. 'a30BBIU pa3psia.

. I3MepeHue cuibl ToKka aMIepMETPOM.
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. I3MepeHune 3IIeKTpuYeCKOTO HAMPSKECHUS BOJIBTMETPOM.

. Peocrar u Marazus conpoTUBIIEHUN.

. B3aumMoaencTBue NOCTOSSHHBIX MArHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MOJTKOCOB MAarHUTA.
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17
18
19
20
21
22
23
24

25

. MoaenupoBaHue MarHUTHBIX TOJIEN TTOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarautHoe nose Toka. DIeKTPOMarHur.

. JleucTBrE MAarHMTHOTO TTOJISI HA TPOBOJHUK C TOKOM.

. DNeKTpoABUTaTeIb MOCTOSHHOTO TOKA.

. UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHAYKIIUH.

. OneiTel @apages.

. 3aBUCUMOCTb HANpaBICHUS HWHIYKIIMOHHOTO TOKa OT YCIOBHI €ro
BO3HMKHOBCHHMS.

. DNEKTpOTreHepaTop MOCTOSHHOI'O TOKA.

Jlabopamopmuwvie padbomul u onvimol.

1.

o v kAW

10.
11.

12.

13.

14.

15.

16.

OnpiThl 1O HAOMIOJAEHUIO SIEKTPU3ALMM TeN UHAYKUUEH U [OpH
CONPUKOCHOBEHHH.

HccnenoBanue JeHCTBUSI BJIEKTPUYECKOTO TOJISI HAa MPOBOJHHUKU U
JUAJIEKTPUKH.

COopxka u mpoBepKa pabOThI IJIEKTPUUECKOMN LIENU MOCTOSSHHOTO TOKA.
W3MmepeHune u peryaupoBaHuE CUIIbI TOKA.

N3mepeHue u peryaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHUJIBI TOKA, WAYIIETO 4Yepe3 Pe3UucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSIKEHUS Ha PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJAHMKA OT €ro JUIMHBI, IJIOMIAAN TMOMEPEYHOIO
CEUEeHUs U MaTepuana.

[IpoBepka TmpaBuia CIOXEHUS HANPSOKEHUW TPU  IMOCIEA0BATEIBHOM
COEIMHEHUU JBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uit CWIBI TOKa TPHU MapajuIeIbHOM COEAUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboThl AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3ucTop.
OnpeneneHre MOIIHOCTH  SJEKTPUUECKOTO TOKA, BBIAEISEMONW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MJIYUIETO 4Yepe3 JIaMIIOYKy, OT
HaIpsHKCHUs HA HEH.

Onpenenenne KIIJ[ HarpeBares.

HccnenoBanrne MarHUTHOTO B3aUMOAEHCTBUSI TTOCTOSIHHBIX MAarHUTOB.
WN3yuenne MarHUTHOTO TIOJISI TIOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00bEIMHEHUH U Pa3/IeIECHUN.

HccnenoBanue nedcTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHY IO CTPEJIKY.



17. ONBITHL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJIEUCTBUS
KaTylIKM C TOKOM M MAarHuTa OT CHWJbl TOKAa W HaIpaBJICHUS TOKa B
KaTylIKe.

18. 3yuenue nerlcTBUsl MarHUTHOTO I0JIs HA IIPOBOJAHUK C TOKOM.

19. KonctpyupoBanue u uzyueHue padboThl 3JIEKTPOABUTaATENS.

20. U3mepenne KIIJI asexTpoaBUraTenbHOM YCTAHOBKH.

21. OnBITBl 1O HCCIEIOBAaHUIO SIBIICHUS AJIEKTPOMArHUTHOW WHAYKIIUM:
MCCIIEIOBAHME W3MEHCHUW 3HAYCHUs W HANpaBJICHUS HWHIYKIHUOHHOTO

TOKA.
9 KJIIACC

Paznen 8. Mexanuveckue siBJICHHS.

Mexannueckoe JBHKeHUE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENBHOCTh MEXAHWYECKOTO JIBUXKEHHSA. PaBHOMEpHOE NPSIMOJUHENHOE
newxeHue. HepaBHomepHoe npsiMonuHeitHoe nBHxkeHue. CpeaHsass 1 MTHOBEHHAs
CKOPOCTB TeJla IPU HEPABHOMEPHOM JIBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHeiiHoe aBuxkeHue. CBoOogHOE
nagenue. OnbiTel ["anunes.

PaBHOMepHOE ABMXKEHHE TIO OKpykHOCTH. [lepmoa m yactora oOpalieHusl.
JlunenHas u yrinosast CKOPOCTH. L{EeHTpOCTpEMUTENBHOE YCKOPEHUE.

IIepBrii 3akoH Hprotona. Bropoii 3akoH Herotona. Tperunii 3akoH HbroToHA.
[IpuHIIMIT CyTIEpHO3ULIUY CHUJL.

Cuita ynpyroctu. 3akoH ['yka. Cua TpeHHUs: CHIa TPEHUS CKOJIbKEHUS, CUIIa
TPEHHUS TOKOSI, IPYTHUE BUABI TPEHUS.

Cuna TSHKECTM M 3aKOH BCEMHUPHOTO TSITOTEHHs. Y CKOPEHHE CBOOOJHOTO
nageHud. Jpuxenue mnaHer Bokpyr Comnua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTts u neperpysku.

PaBHOBecue MarepuanbHOM TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIUIEHHON OChIO BpalleHUuss. MOMEHT cuiibl. LIeHTp TsKecTH.

Nmnynse Tena. M3menenne mmmyisbca. IMIynbe Cuibl. 3aKOH COXPaHECHUS
MMITyJIbCa. PeakTHBHOE NBUKEHHE.

Mexannueckass pabora W MOIIHOCTh. PaboTa cul TSKECTH, YIPYTOCTH,
TpeHus. CBsa3b dHepruu 1 padotsl. [loTeHumanbHas sHeprus Tesia, NogHATOrO Hal
ITIOBEPXHOCTHIO 3eMJIM. lloTeHIManbHas s3Heprus c:xaTo npyxuHsl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKON PHEPTUH. 3aKOH COXPAHECHMS MEXAHUYECKOU
SHEPIUHU.

Jemoncmpayuu.

1. HaGmioneHne MexaHMYECKOro JIBUKEHUS Tela OTHOCHUTEIIBHO PA3HBIX TEI

OTCYETA.
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9.

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

CpaBHeHHME TyTeld W TPaeKTOPHUIl ABUKEHHUS OJHOTO W TOTO K€ Teia
OTHOCHUTEIBHO Pa3HBIX TEJ OTCUETA.

N3MepeHne CKOPOCTU U Y CKOPEHUS TPSMOJIMHENHOTO JIBUKECHUSL.
HccnenoBanre npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaGntonenue nBU>XKeHUs Tela MO OKPYKHOCTH.

Hab6ntonenrue MexaHM4ecKux SBJICHUH, IPOUCXOSIIUX B CUCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBH)KCHHH
OTHOCUTENIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHUS Te€la OT MAacChl Tela W JCHCTBYIONIEH HAa HEro
CHUJIBL.

HaGnronenue paBeHcTBa CHIT PU B3aUMOJICHCTBUU TE.

M3MeneHue Beca Tena npu yCKOPEHHOM JBUKECHUU.

Ilepenaya nmiryabca Npyu B3aUMOJAECUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUU TPU B3aUMOJAECHCTBUH TEIL.

CoxpaHeHHe UMITYJIbCA IPU HEYNIPYTOM B3aMMOJEH CTBUU.

CoxpaHeHue UMITyJIbca MPU a0COJIFOTHO YIIPYTOM B3aMMOICHCTBUU.
HabGntoneHre peakTUBHOTO JIBUKEHUS.

CoxpaHeHHEe MEXaHUYECKOM SHEPTUU MTPU CBOOOTHOM A ICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTrUU MPU JBUKEHUU Tella Mo JeHCTBUEM
Py KUHBI.

Jlabopamopmuwvie padbomut u onvimot.

1.

KoHncTpynpoBanue Tpakra Jjis pa3roHa W NalbHEUIIEro paBHOMEPHOTO
JBUKEHUS IIapUKa UITH TEIESKKH.

OmnpeneneHne cpeaHel CKOPOCTH CKOJBXEHHUS OpycKa WU JABHKCHHS
IIapuKa 1Mo HaKJIOHHOM MJIOCKOCTH.

OmnpeneneHue yCKOPEHHS Tella MPU PaBHOYCKOPEHHOM JBHIKCHUHU I10
HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanrue 3aBHCUMOCTH ITyTH OT BPEMEHHU IMPU PaBHOYCKOPEHHOM
JBHKEHUU 0€3 Ha4aJIbHON CKOPOCTH.

[TpoBepka THUMOTE3bl: €COW TPU PABHOYCKOPEHHOM JIBIDKEHUU 03
HAYaJIbHOM CKOPOCTH MYTH OTHOCSATCS KakK psJA HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKHA BPEMEHH OMHAKOBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TPEHUS CKOJNBXKEHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHHMSI.

Omnpenenenne kodhPuIMeHTa TPEHUsI CKOJIbKEHUS.

OmnpeneneHue XKECTKOCTH NPy KUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PaBHOMEPHOM JIBH)KCHHH Tea
110 TOPU30HTATBLHOU MOBEPXHOCTH.



10. Onpenenienue  pabOThl  CHJIBI  YOPYTOCTH TNpH  TOABEME Tpy3a C
HCIOJIb30BaHUEM HEITOIBHKHOTO U IOJABHKHOTO OJIOKOB.

11. I3y4yeHue 3akoHa COXPaHECHUS SHEPTUU.

Pa3znen 9. Mexanuuyeckue K0j1e0aHUS U BOJIHbI.

KonebarensHoe npuxenne. OCHOBHBIC XapaKTEPUCTUKH KOJIEOaAHUN: TIepHO]I,
4acToTa, aMIUIATyAa. MareMaTuyecKul U NpyKUHHBIM MasTHUKU. [IpeBpamienne
SHEPTUH MPHU K0JIEOATETHLHOM JIBHKCHUU.

3aryxawmue  KoJeOaHus. BriHyXneHHbie  KoJieOaHuUs. Pe3onanc.
Mexanndeckre BoJHbL. (CBOWCTBA MeXaHWYeCKMX BOJH. IlpojmonbHble U
MonepeyHbie  BOJIHBL. JlIMHA BOJIHBI W CKOPOCTh €€ pacnpoCTpaHCHUS.
MexaHnyeckue BOJHBI B TBEPAOM TEJIE, CEUICMUYECKHE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbIcOTa TOHA. OTpaxenwe 3Byka. MHOpa3Byk u
YIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenne koneOaHuii Tel IIOA IEHCTBHEM CHJIBI TSDKECTH U CHJIBI
YIPYTOCTH.

HabGmronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.

HaGntonenre BoIHYXAECHHBIX KOJICOaHUN U pe30HaHca.

Pacnpoctpanenue npo0JbHBIX U MOMEPEUYHBIX BOJIH (HA MOJEIH).

HaGmtonenre 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AxycTHueckuil pe30HaHC.

./Iaﬁopamopuble padbomwvt u onvimel.

1. OmpexaeneHrve YacTOThl M TepuoJia KoJiecOaHWW MaTeMaTUYECKOTO
MasiTHHUKA.
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2. Omnpezenenue 4acTOTHI U MEPUOJA KOJIEOAHUN MPYKUHHOI'O MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MepHoia KoJeOaHUM MOJBENIEHHOTO K HUTH
rpy3a OT AJMHBI HUTH.
4. HccnepoBaHue 3aBUCUMOCTH TIEpUOJia KOJIeOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IlpoBepka He3aBUCHMOCTHU MEpHOJA KoJIeOaHUM Tpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl rpysa.
6. OnbITBl, JEMOHCTPHUPYIOLUIME  3aBUCUMOCTb  Iepuoja  KoseOaHui
IPY>KUHHOTO MasiTHUKA OT MAacChl rpy3a U *KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHust CBOOOAHOTO MaICHUS.
Pa3zgesn 10. Di1eKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIC BOJIHBI.
DNeKTpOMarHuTHOE  ToJie.  DJeKTpoMarHuTHble  BoiHbL.  CBolicTBa
ANEKTPOMarHUTHBIX BoJH. Illkanma snekTpoMarHWTHBIX BOJH. lcnonb3oBanue
AJIIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.



DnekTpoMarHuTHas npupopa ceera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopmuwvie padbomul u onvimol.

1. M3yueHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI MOOHWIBHOTO

TenedoHa.

Paszgen 11. CBeToBBIC AIBJICHHUS.

JlyueBas  Mopzenb  cBera. HNcrounuku cBeTa. [IpsiMmosnHEiHOE
pacnipoctpanenue cera. 3atMenust Connna u JIynsl. Otpaxkenue cBera. 1lnockoe
3epKajo. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenne cBera. 3akOH MOpelomieHUs cBeTa. llomHoe BHyTpeHHee
oTpaxeHue cBera. VCnonp30BaHHE TOJHOTO BHYTPEHHErO OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xon mnyueid B JumH3e. OnTuueckas cucreMa (¢oToanmnapara,
MUKpOCKOna M Teneckona. ['ya3 kak onrTuyeckas cuctema. biuzopykocts u
NAIbHO30PKOCTb.

Paznoxxenune Oemoro cBera B crnektp. OmbiTel HetoTona. CiioxkeHue
CIEKTpaJbHBIX IBETOB. /ucnepcus ceera.

JHemoncmpayuu.

[IpsAMoNIMHENHOE PacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tony4yenue n3o0paxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue cBera.

OnTryeckuii CBETOBO/I.

Xox mydeil B coOMparolieil JuH3e.

XoJI ny4ey B pacCeuBarolIeu JIMH3E.

[Tonyyenue n300paxeHHi ¢ MOMOIIBIO JTHH3.

[Mpunnun nevictBust poroanmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mognens ria3sa.

11. Pa3nosxenue 0enoro cBera B CIEKTP.

12. [Tonydenue Oenoro cBeTa NpH CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHne 3aBUCHMOCTH yTila OTPAaXEHHsI CBETOBOrO Jiyya OT yrjia
MaJCHUS.

2. M3ydeHne xapakTepUCTUK U300paKeHUS TPEIMETa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIja IPEIOMIIEHUS] CBETOBOTO Jy4a OT yrjia
MaJICHUS HAa TPAHULIE «BO3LYX—CTEKIION.
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4. Ilonmyuenue n300pakeHU C MOMOUILIO COOMPAIOIIEH JTUH3BI.

5. Omnpenenenue (POKyCHOTO PacCTOSHUS U ONTHYECKON CHIIBI coOMparoiei
JIVH3BI.

6. OMBITHI IO PA3JIOKEHUIO OEIOT0 CBETA B CIEKTP.

7. ONbITHl MO BOCHPUATUIO LIBETA MPEAMETOB MPU HX HAOIIOACHUU 4Yepe3
[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pesepdopaa u minanerapHas mojaens aroma. Moaenb aroma bopa.
Hcnyckanue u nornomieHue cBera atomoM. KBantel. JInHeiyaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOIO
anpa. Hyximonnags wMoxens aroMHoro saapa. HM3oromel. PagnoakTuBHBIE
npeBpaiieHud. [lepuoa nomypacnaga aTOMHBIX AJIED.

Snepubple peakuuu. 3aKOHBI COXPAHEHUs 3apsAI0BOTO U MAacCOBOrO YHCEIN.
DOHeprusi CBsi3M aTOMHBIX snep. CBs3b MacChl U 3HEPTUM. Peakunu cuHTE3a U
nenenud saep. Mcrounnku sueprun CoJiHIa U 3BE3N.

Snepnas sHepreTvka. JleMcTBUS paaMOAKTUBHBIX HW3JYYCHUHA Ha >KUBBIE
OpTaHU3MBlI.

Hemoncmpayuu.

1. CrHekTpbl U3yYEHHUS U MOTJIOIICHUS.

2. CHexTpsbl pa3InyHbIX ra30B.

3. CnekTtp Bomopoa.

4. HaOmronenue TpekoB B Kamepe BuibcoHa.

5. PaboTa cuéTyrka HOHU3UPYIOIINX U3TyUYEHUH.

6. Perucrpauus uznydeHuss IpUPOIHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomel u onvimol.

1. HaOnroneHue CrIONIHbBIX U TUHEUYATHIX CIIEKTPOB U3JTYUYCHHUS.

2. HccnenoBanue TpEKOB: U3MEPEHUE IHEPIHMU YaCTHUIBI MO TOPMO3HOMY

nytu (1o gororpadusim).

3. M3mepeHue paanoakTUBHOTO (hOHA.

IHoBTOPUTEIBLHO-00001AO U MOAYJIb.

[ToBTOpUTENBLHO-0000IAIOIINKA MOJIYJIb MPEAHA3HAUEH /JISI CUCTEMATU3AIlUU
u  0000IIeHusT TMPEAMETHOrO0  COJAEp>KaHUS U OMNbITa  JICSITEIBHOCTH,
MpUOOPETEHHOTO MPU W3YUYEHUU BCETrO Kypca (PU3HKH, a TAaKXKe NI MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 1o ¢Gu3uke s 00yyaroumxcs,
BBIOPABIIUX ATOT YUCOHBIN MPEIMET.

[Ipy u3yyeHnn JAHHOTO MOJYJS PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JESITETbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCs JOCTHKEHUE MPEAMETHBIX U
METalpeIMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  o0ydeHus, GopMupyercs
€CTECTBCHHOHAYYHasi FPAMOTHOCTh: OCBOCHHE HAYyYHBIX METOJOB HUCCIEIOBAHUS



SBJICHUM TPUPOABI U TEXHHUKH, OBJIAJCHUE YMEHHSMHU OOBICHATH (HU3NUYECKHE
SABJICHUS, TPUMEHSAS IIOJYYCHHBbIE 3HAHUsA, pelaTh 3a4a4d, B TOM YHUCIE
Ka4ECTBEHHBIE U dKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMAIBHO AEATENBHOCTHBIA XAPaKTEp MAHHOTO pa3/eia pearn3yeTcs
32 cuéT TOTrO, YTO OOydYaromuecs BBIMOJHSAIOT 3aJaHusA, B KOTOPBIX UM
MpeIaracTcs:

HAa OCHOBE TIOJIYUYCHHBIX 3HAHUW pacrno3HaBaTh U HAYYHO OOBICHSTH
bu3nUecKkue SIBJICHUS B OKPYIKAIOIIeH IPUPOJIC U MOBCEIHEBHOMN KU3HH,

UCIOJIb30BaTh HAYYHBIE METOJIbl UCCIIENOBaHUS (PU3UYECKUX SBJICHUH, B TOM
YHUCJIE IS IPOBEPKU TUIIOTE3 U MTOJTYUYEHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh HAyYHBIE OCHOBBI HambOoOJie€ BaXKHBIX JTOCTIKEHHUM COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOTO MCIIOJIb30BAHUS PAZIIMYHBIX HCTOYHUKOB
SHEPIMH HA OCHOBE 3aKOHA MPEBPAIICHUSA U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue Qu3nku Ha ypoOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS HAMpPaBICHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

B pesynbrarte nzydeHus: pu3uku Ha ypoBHE OCHOBHOTO 00111ero oO0pa3oBaHus

y oOyuatomierocsi 6ynyT copMupOBaHbl CIEAYIOMINE JIUYHOCTHBIE PE3YIbTaThl B
YacTHu:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
bu3nuecKkon HayKH,

- IICHHOCTHOE OTHOIIEHHUE K JIOCTUKEHUSIM POCCUICKHUX YUEHBIX -(DU3UKOB;

2) rpa:KIaHCKOro0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B 00CYKJI€HUHU OOIIECTBEHHO 3HAYUMBbIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTHKEHUMN
buzukwy;

- OCO3HAHME BAXHOCTH MOPAIBHO-3THUYECKUX MPUHIMUIOB B JEATEIBHOCTH
Y4€HOTO;

3) 3cTETHYECKOT0 BOCIIUTAHUSA:

- BOCHPUSITUE ICTETUUYECKUX KayecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HAaHHUE IEHHOCTU (U3UYECKOW HAYKHM KaK MOIIHOTO HHCTPYMEHTa
MMO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHUM, BAKHEUIIEH COCTABJISIOLICH
KYJbTYPBI;

- pa3BUTHE HAy4YHOUW JIO003HATEIIPHOCTH, WHTEpEca K HCCIIEI0BATEIIbCKON
JIEeATEIbHOCTH;

5) ¢opMupoBaHus  KYJAbTYPbl 3I0POBbS W  3MOIHMOHAJBHOIO
0J1aronoJryqyus:

- OCO3HAaHME IIEHHOCTHM Oe30macHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTH MpaBWI OE€30MacHOr0 TMOBEAEHUS Ha
TpPaHCIIOPTE, HA JIOpOrax, C AJIEKTPUYECKUM M TEIJIOBBIM O0OPYIOBAaHHEM B
JIOMAIIHUX YCIIOBUSIX;

- chopMUPOBAHHOCTh HaBbIKa pe(dIEKCUU, NPHU3HAHUE CBOETO IpaBa Ha
OImMOKY U TaKOTO ke MpaBa y APYroro 4eIOBeKa;

6) Tpy10BOT0 BOCIMTAHMS:

- aKTMBHO€ YYacTH€ B PEUICHHM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTelibHOM  OpraHu3aluu, TopojJa, Kpasi) TEXHOJOTUYECKOU U



COIMAJILHOW HANpaBJIEHHOCTH, TPEOYIOMUX B TOM 4YHCIE U (HU3HIECKUX
3HAHUM;

e - MHTEpEC K MPAKTUYECKOMY U3YyUECHHIO MPOdecCHil, CBI3aHHBIX C PU3UKOMN;

e 7)3KO0J0OrHYECKOr0 BOCIIUTAHUA:

e - OpHWCHTAIlMS Ha MPUMEHEHHE (PU3MYECKUX 3HAHUM IS pelieHus 3aaad B
00JIaCTH OKpY’KalolIel Cpeapl, IJITAaHUPOBAHUS TOCTYNKOB M OICHKH HX
BO3MOJKHBIX ITOCIIEICTBUH [T OKPYIKAIOILIEN CPEIbI;

e - OCO3HaHHUE TVIOOATHLHOTO XapaKTepa KOJOTUYECKHX MPoOJieM U MyTel ux

pelieHus;

e 8) ajanTanuMm K M3MEHSIOIUMCH YCJIOBHAM CONHMAJILHOM W NPHPOIHOM
cpeabl:

e - TOTpPeOHOCTH BO B3aMMOJECUCTBUM TMPU BBHINOJHEHUU UCCIEAOBAaHUN U
MPOEKTOB (PU3MUECKON HAMPaBICHHOCTH, OTKPBITOCTh OINbBITY W 3HAHUSIM
JIpYyTHUX;

e - TIOBBIIIEHWE YPOBHS CBOE€M KOMIETEHTHOCTH 4Yepe3 NPAKTHYECKYIO
JEATENbHOCTb;

e - MOTPEOHOCTH B (GOPMUPOBAHUM HOBBIX 3HAHHM, B TOM YHCIIe (HOPMYITUPOBATH
U], TIOHATHS, TUIIOTE3bI O PU3HUECKUX 0OOBEKTaX U SBJICHUSIX;

e - OCO3HaHUE JAehUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00acTH
busnky;

e - IUIAHUPOBAHUE CBOEr0 Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3NUYECKUX
3HAHUM;

e - CTPEMJICHHE aHATM3UPOBATH U BBIABJISATH B3aMMOCBS3U IMPUPOJIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE€ C UCIOJb30BaHUEM (U3UUECKUX 3HAHUM;

e - OIICHKAa CBOUX JIEUCTBUH C yYETOM BIMSHUS Ha OKPYXKAIOIIYI Cpeny,
BO3MOKHBIX TJI00aJIbHBIX MOCJIEICTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbTare OCBOEHHs MpOTpaMMBl O (PHU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0yyarouierocst 0yayT chopMUpoBaHbl MeTanpeaMeTHbIE
pe3yJIbTaThl, BKIIOUAMOIINE MIO3HABATEIHLHBIC YHUBEPCAIbHBIC YIeOHbIC TeHCTBUS,
KOMMYHHKATHBHBIC  yHHBEpCAIbHBIC  y4eOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHHUBEPCAITbHBIC YUCOHBIC TEHCTBUS.

Io3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Ba3oBble Jornueckue 1eiicTBUA:
e BBIABISATh W XapaKTEpPU30BaTh CYIIECTBEHHbIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KilacCU(UKAIIMU, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpuBaeMbIX (pakTax,
JAHHBIX ¥ HAOJIOJIEHUAX, OTHOCAIIUXCS K (DU3MUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYMHHO-CIIEJCTBEHHbBIE CBSI3M NPU HU3YyYEHUU (HPU3MUECKUX
SBJICHUM W IPOLIECCOB, AENaTh BBIBOJbI C UCIIOIB30BAHUEM J1€yKTUBHBIX
U WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIBUTATh TUIOTE3bl O B3aUMOCBSI3SIX
(bu3NYECKUX BEIUYMH;

CaMOCTOSITEIBHO BBIOMpATh CHOCO0 pemieHus y4eOHOM (u3nyeckon
3a7aui (CpaBHEHME HECKOJBKUX BapHaHTOB pEIICHMs, BbIOOp HamOoJiee
HOJIXO/SILEr0O ¢ y4ETOM CaMOCTOSTEIBHO BBIJIETIEHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBarejbCcKue 1eCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK UCCIIE0BATEIbCKUN MHCTPYMEHT MO3HAHNUS,
MPOBOJUTH [0 CAMOCTOSATENBHO COCTABIEHHOMY IJIAHY OMbBIT, HECIOXKHBIN
bu3nuecKkuili HKCIEPUMEHT, HEeOOJbIIOe HccIeqoBaHue (U3NIECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TPUMEHHMMOCTb W JOCTOBEPHOCTH HWH(MOPMAIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICAOBAHMS WIIH DKCIIEPUMEHTA;

CaMOCTOSITEILHO (pOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI 1O PE3yJIbTaTam
MpOBEAEHHOTO HAOIIOICHHUS], OTIBITA, UCCIEAOBAHUS;

IMPOTHO3UPOBATh  BO3MOXKHOE  JalbHEHIIEe pa3BUTHE  (PUBHUECKUX
MPOIIECCOB, a TAK)KE BBIABUTAThH MPEANONIOKEHUS 00 UX PAa3BUTHHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PaGora ¢ undopmanmeii:

NPUMEHSATh PAa3IMYHBIC METOJIbI, HTHCTPYMEHTBI U 3alPOCHI TIPU TTOUCKE U
orOope WH(POpPMAIMKM WU JAHHBIX C YY4ETOM MPEII0KCHHOW Y4eOHOU
busznueckoi 3a1auu;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHOOPMAIIHIO
pa3IMYHBIX BUAOB U POPM MIPEICTABIICHUS,

CaMOCTOSITEIHHO ~ BBIOMPATh ONTUMAIBHYIO (OpMY TIPEICTaBICHUS
uHpOpMAIIMK ¥ WUTFOCTPUPOBATh pEIIaeMble 3aJayd  HECI0KHBIMU
cXeMaMu, JuarpaMMaMu, HHOU TpauKoil 1 UX KOMOWHAITUSIMU.

KOMMYHI/IKaTI/IBHLIe YHHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHH:

B Xoj¢ OOCYXJICHHs y4eOHOTrO MaTepuaja, pPe3ysIbTaToB J1abOpaTOPHBIX
paboT M POEKTOB 3aaBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI U
BBICKA3bIBATh MJICH, HAIlCJCHHBIC Ha pCEIICHHE 3aayd U IOJJCp)KaHHE
0J1aro’KenaTeIbHOCTH OOIICHUS;

COMOCTABIIATh CBOM CYXACHUSA C CYXICHUSIMH JPYTHX YYacCTHHKOB
Jauanora, 00OHapy KHUBaTh pa3Indue U CXOJCTBO MO3UITUIA;



BBIP@)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MHCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEJCTABIATh PE3YIbTAThl BHITOJIHEHHOTO (PM3HUECKOTO OTbITa
(9KCTIEpUMEHTa, UCCIICIOBAHMS, IPOCKTA);

NOHMMaThb M HUCIHOJIb30BaThb  NpPEUMYIECTBA  KOMAHIHOM U
WHJUBUIyaTbHOW pabOThl MOpH PEUICHUHM KOHKPETHOM (Qu3nueckoi
npoOJIeMbl;

NPUHUMATh LETH COBMECTHOM NI€ATEIbHOCTH, OPTaHW30BbIBATH JCHCTBUS
no e€ JOCTHIKEHHUIO: paclpeAeisTh poJIM, OOCYyXAaTb TMPOLECCH U
pe3yJIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJIbKHUX JIIOJIEH;
BBITOJIHATE CBOIO YacTh pabOTHI, TOCTUTasi KAUECTBEHHOTO pe3yJibTara 1o
CBOEMY HaIlpaBJICHUIO W KOOPJAMHUPYS CBOM JEHUCTBUSA C JIPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBAaTh KAayeCTBO CBOETO BKJIaja B OOIIMHA NPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENBHO CPOPMYIMPOBAHHBIM YUYACTHUKAMH B3aUMOJACIHCTBUS.

PerJIﬂTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBI/IH

Camoopranuzanus:

BBISIBIIATh NMPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTyAIUSIX, TPEOYIOUIUX
JUIs pereHus (GU3uYeCKuX 3HAHUM;

OPUEHTHPOBATHCS B  PAJMMUYHBIX MOAXOJAX MOPUHATHUS  PEIICHUM
(VHAMBUAYAIbHOE, MPUHATHE PEUICHUS B TPYINE, MPUHATHE PEIICHUN
TPYIIOW);

CaMOCTOSITEILHO COCTABISATh AITOPUTM pelleHUs] (PU3nYecKoi 3a1auu Uiu
IJiaHa HMCCIEIOBaHUSI C YUYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATH TpeJjiaraeMble BapUaHThI PEIICHU;
Jienath BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SJMOLMOHAJIBbHBIH HHTEJJICKT:

JIaBaTh aJICKBATHYIO OIICHKY CUTYallUH U MpeJjiaraTh IiaH €€ u3MEHEHu s,
OOBACHATh MNPUYMHBI  JOCTHXKEHUS  (HEAOCTUIXKEHUS])  Ppe3yJbTaToB
JesITebHOCTH, JaBaTh OLICHKY NPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JIE€ATEIBHOCTh (B TOM YHUCJIE B XOJ BBIMOJHEHUS
Gu3MUecKoro HCCAENOBaHUS WIJIM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENNbCTB, HM3MEHUBIIMXCS CHUTYalllid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIHNX TPYJHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUIM;

CTaBUTh c€0s Ha MECTO JPYToro yejoBeKa B XOJE€ CIOpa WU TUCKYCCUU
Ha HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABaTh CBOE MPABO Ha OMIUOKY MPU perieHnr GU3NIeCKUxX 3a7ad Uiu
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenust B 7 KJiacce npeIMeTHbIC pe3yJIbTaThl HA 6230BOM ypOBHE
JOJIKHBI OTPaXKaTh COPMUPOBAHHOCTH y OOYYAIOLIUXCS YMEHUI:

UCIOJIb30BaTh  MOHSATHSA:  (PuU3MUEecCKHe W  XUMUYECKUE  SBIICHHUS,
HaONIOJIeHNEe, YKCIEPUMEHT, MOJEINb, TUIOTE3a, EIUHMIBI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSHMS BeulecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOe), MeXaHW4YeCKOe [BUIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOJCHCTBYOIIAA
cuna,  aepopmanus  (ympyras, IUTacTHYecKas), HEBECOMOCTb,
COOOIIAOIIKECs COCY/IbI;

paznuuath siBiaeHusa (nquddy3us, TEIIOBOE ABUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpHOE  JBUIKEHHE, HEPAaBHOMEPHOE  JBI)KEHUE, HWHEpLUs,
B3aUMOJICIICTBHE TeJl, PAaBHOBECHE TBEPABIX TEJ C 3aKPEILUIEHHON OCHIO
BpallleHus, Iepenaya JaBJICHUS TBEPIABIMU TeEJlaMH, >KUAKOCTAMH H
razamu, arMocepHoe JaBieHHE, IUIaBaHME TEJ, NpeBpalleHus
MEXaHUYECKOW DHEPTHH) IO OIMUCAHWIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX JaHHOE (U3UUECKOE SBJICHUE;
pacro3HaBaTh MPOSIBIEHHWE W3YUYCHHBIX (U3UYECKUX  SBJICHUU B
OKpY>XKaloIleM MHpe, B TOM uuclie (U3UUYECKUE SIBICHUS B MPHUPOJIE:
IpUMEphl JBUXKCHUSI C PA3IUYHBIMU CKOPOCTSIMU B JKUBOM U HEKHUBOM
Opuposie, NCUCTBUE CHIIBI TPEHUS B MPUPOJIE M TEXHUKE, BIUSIHHE
aTMOC(epHOTO JaBJICHUSI HA KUBOW OpraHU3M, IUIaBaHUE PbIO, pblYaru B
TeJe Yel0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7ja4y B yUeOHYIO,
BBIJICJISITH CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKN) (PU3UIECKUX SBICHUN;
OMUCHIBaTh U3YUECHHBIC CBOMCTBA Tell U (PU3UUECKUE SBICHUS, UCIOJb3Ys
dbusnueckue BeaUYUHBI (Macca, 00bEM, IUIOTHOCTH BEIECTBA, BpeMs,
MyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSIKECTH, BEC
Tena, Cuila TpeHus, JaBieHue (TBEPAOro Tena, KUJIKOCTH, Tasza),
BBITAIKMBAIOIIAsl CUJIa, MEXaHW4YecKass paboTa, MOIIHOCTh, IMJIECYO CHIIBI,
MOMEHT CHJIbI, KOA(POUIMEHT TO0JIE3HOTO JEUCTBUS MEXaHU3MOB,
KMHETHYECKasi U TMOTEHUHANbHAs SHEpPrus), NpU ONUCAHUU MPaBUIBHO
TpakToBaTb  (PU3MYECKUA  CMBICA  MCHOJIB3yEMBIX  BEJIMYMH, HX
0003HAaYEHUSI W EIUHUIBI (U3UYECKUX BEJIMYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIIMYMHY C JPYTUMHU BEITMUYMHAMU,
CTPOUTH rpaUKu U3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBICHHS € TPOIECCHI,
WCIIOJNIb3Yysl MpaBUiia CIOXKEHUs CUI (BIOJb OJHOM mpsimMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, MPaBUIO0 paBHOBecHs phiuara (0Ji0ka),



«30JI0TO€ TPaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHHS MEXaHHYECKOM
OHEPruHu, MpU HTOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alKCBIBATh €r0 MAaTEMAaTUYECKOE BBIPAKECHHUE;

OOBACHATH (PU3HUECKUE ABJICHUS, IPOLECCHl U CBOWCTBA TE€JI, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh IIPUUYMHHO-CJIEICTBEHHBIE CBA3U, CTPOUTh OOBsACHEHHE U3 1-2
JIOTUYECKUX IIAroB ¢ OMopoil Ha 1-2 M3yYeHHBIX CBOWCTBA (PUINYECKUX
SIBJIEHUH, (PU3MUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacyéTHble 3a7aud B |—2 JEHCTBHS, UCHOIB3Yys 3aKOHBI U
(bopMyIbl, CBs3bIBalOIIME (DU3UUECKUE BEIMYMHBI: HAa OCHOBE aHalM3a
YCIJIOBHSA 3a/1a4¥l 3alIMChIBAaTh KPAaTKOE YCIOBHUE, MOACTABIATh (PU3NYECKUE
BEJIUYUHBI B (OPMYJIBI U TPOBOAUTH PACUEThl, HAXOJUTh CIPABOYHBIC
JTaHHbIE, HEOOXOAUMBIE JUUIS PEIIeHUs 3a]a4, OLEHUBATh PEaTUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKOW BEJIMYUHBI,

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOHO pPEMIUTh MPH MOMOIIU
(GU3MYECKUX METOJIOB, B OMMCAHUU HCCIIEI0BAHUS BBIIEISATh IPOBEPSIEMOE
npeanojioxkenue  (rumoTesy),  paszauyaTb U HHTEPHPETHUPOBATH
MOJIyYEHHBI pe3yJibTaT, HaXOAUTh OLIMOKHM B XOJE OIbITa, JeiaTh
BBIBOJIbI 110 €T0 pe3yJIbTaTam;

OPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3HYECKUX SIBICHUU WU
bu3znuecknx CBOICTB TEN: bopmMynupoBaTh IIPOBEPSIEMbIE
IPENIONIOKEHUS, COOMPaTh YCTAHOBKY M3 IPEJI0KEHHOTO 000py10BaHus,
3aMKUChIBATh X0/ OMbITA U (POPMYIUPOBATH BHIBOBI;

BBINIOJIHATh TPSAMbIE H3MEPEHHS PACCTOSHUS, BPEMEHHM, MacChl Tea,
00bEéMa, CWJIBI M TEMIIEPATYpPhl C HCIOJIB30BAHUEM aHAJIOTOBBIX U
u(poBBIX TPUOOPOB, 3aMUCHIBATh TMOKa3aHHUs MPUOOPOB C YUYETOM
3aJ]JaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH UCCIENOBAHNE 3aBUCUMOCTH OJHON (PM3NYECKON BEJIMYUHBI OT
JIPYrol C HCIOJB30BAaHUEM MPSAMBIX H3MEPEHHUH (3aBUCUMOCTH NYTH
PAaBHOMEPHO [BHWXKYILETOCSA Tela OT BPEMEHW JBUKEHHS TEJa, CHIIbI
TPEHMsI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKM MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CWJIBI TPEHHS OT IUIOLIA/IA COTPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTU OT YIJWHEHUSI MPY>KUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00BbEMa
NOTPYKEHHON YaCTH TeJla U OT IJIOTHOCTH >KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Teja, OT II1yOUHBI, HA KOTOPYIO MOTPYKEHO TeNO, YCIOBUM
IUIaBaHUS TeJ, YCIOBUM paBHOBECHS phluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUU  Y4eOHOro HCCIEAOBaHHUsS, COOMpaTh YCTAHOBKY U
BBINOJHAT M3MEPEHUs, Clelysl MPEUIOKEHHOMY IIaHy, (PUKCHUpPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIIMYUH B BHUJIE



MPENJIOKEHHBIX TaOIHIl M TpaduUKOB, JeNaTh BHIBOJABI MO pe3yJibTaTam
UCCIIETOBAHUS;

MPOBOJUTH KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH (IUIOTHOCTh
BEIlIECTBA JKUAKOCTU U TBEPAOrO Tejla, CWia TPEHUS CKOJIBKEHUS,
JaBJICHUE  BO3MyXa, BBITAIKWUBAMONIAS  CWja, JCHCTByIoOmas  Ha
NOTPYXKEHHOE B JKUJIKOCTh TeNlo, KOA(D(UIIMEHT MO0JIE3HOTO JeHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys TMPEUIOKCHHONM WHCTPYKIHMH: TpHU
BBLITIOJIHCHUU HW3MEPEHUN CcOoOUpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCJISITH 3HAUEHUE NCKOMOW BEJIMUUHBIL;

coO01aTh MpaBuiia TEXHUKU 0€30MacHOCTH P paboTe ¢ 1abopaTopHbIM
000pyI0BaHHUEM;

yKa3bIBaTh MPUHIUIEI NEHCTBHSI MPUOOPOB W TEXHUUECKUX YCTPOUCTB:
BEChl, TEPMOMETp, AUHAMOMETP, COOOIAIONINECS COCYIbl, OapoMerp,
phIuar, MOJABUKHBIA U HETTOABMKHBINA 00K, HAKIIOHHAS TJIOCKOCTH;
XapaKTepu30BaTh TMPUHIUMBI JACHCTBUS HW3YYCHHBIX MNPUOOPOB W
TEXHHUYECKMX YCTPOMCTB C OMOpPOM HA WX OMUCaHUSA (B TOM 4YHUCIE:
MOJIIIUITHAKA, YCTPOMCTBO BOJONPOBOAA, THIPABIWYECKUNA TIpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBAaX (PM3UYECKUX SIBICHUU M HEOOXOIUMBbIE (U3HUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpbl  (HAXOAWTh  HWH(OpPMaLMIO O  MOpHUMEpPaAx)
MPaKTUYECKOTO HCMOJIb30BaHUS (U3UYECKUX 3HAHUU B MOBCEIHEBHOM
JKU3HU JJ11 o0ecreueHus: 0€301acHOCTH MpU OOpalleHu ¢ MpudopamMu U
TEXHHYECKUMHU YCTPONUCTBAMHU, COXpPAaHEHHUS 3/J0pPOBbS U COOIIIOIEHUSA
HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOIIEH CpeJie;

OCYIIECTBIATh OTOOp HWCTOYHUKOB uWHpopmanuu B HHTepHeTe B
COOTBETCTBUU C 33J]aHHBIM MOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIHUXCS
3HaHUH W TyTEM CpaBHEHMS PA3JIUYHBIX HCTOYHUKOB BBIACIATH
uH(popMaluio, KOTOpasl SBISIETCS TPOTHBOPEUUBON WU MOXKET OBITh
HEIOCTOBEPHOMU;

UCIOJIb30BaTh MPHU BBHIMOJHEHUHM YUYEOHBIX 3aJaHUN HAYUYHO-TIOMYJISIPHYIO
auTeparypy  (PU3MUECKOTO  COJEp>KaHMs, CIPAaBOYHbIE MaTepHUaibl,
pecypcbl cetu IHTepHeT, BlaieTh NpuéMaMyi KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOOPMAIIMHU U3 OJTHON 3HAKOBOM CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIC KpAaTKHWE MUCHMEHHBIC U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(MOpMaUu (HUUIECKOTO COAECPKAHUS, B TOM
yucie MyOauYHO JenaTh KpaTKue COOOLIEHUS O pe3yJibTaTax MPOEKTOB
I Yy4eOHBIX MCCIEAOBaHUN, MpPH OSTOM TPaMOTHO UCIIOIb30BATh



U3YUYCHHBIH TMOHATUMHBIA anmapar Kypca (U3UKHA, COMPOBOXKIATH
BBICTYTUIEHUE NIPE3CHTALINEH;

IpU BBIIOJHEHUH YYEOHBIX NMPOEKTOB W HCCIENOBAHMM pacrpenesnsiTh
00s3aHHOCTH B TpYMNIE€ B COOTBETCTBUM C IOCTaBJIECHHBIMHU 33Ja4yaMH,
CIIEIUTHh 3a BBIIOJIHEHUEM IUIAHA JEHWCTBUM, aJE€KBAaTHO OLICHUBATh
COOCTBEHHBIII  BKJaJA B  JEATEIBHOCTb  IPYIIIbI,  BBICTPAUBAaTh
KOMMYHHUKaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLUX.

K xoniy o6yuenus B 8 kJjiacce nmpeiMeTHbIE Pe3yIbTaThl Ha 6230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH y 00YUaIOIIUXCS YMEHHH:

UCIIOJIb30BATh MOHSITHUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JTBUKECHHUE
aTOMOB M MOJIEKYJI, arperaTHbIE€ COCTOSIHUS BEILIECTBA, KPUCTATIIUYECKHUE U
amMop(HBIC Tejla, HACBHIIEHHBI ¥ HEHACHIIEHHBIA Map, BIAXKHOCTb
BO3/lyXa, TeMIepaTypa, BHYTPEHHsS OHHEPTHsi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsifl, JIEKTPUUECKOE MOJIe, MPOBOJIHUKU
U JUDJIEKTPUKH, TOCTOSTHHBIN AJIEKTPUUECKUN TOK, MArHUTHOE TOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacHIMpEeHHEe U CKaTue, TeIuionepenaya,
TEIJIOBOE PABHOBECHE, CMAuMBaHUE, KaNMWUIAPHbBIE SIBICHUS, HCIapEeHUE,
KOHJICHCAllMs, IJIaBJIIEHHE, KpHUCcTauin3auus (OTBEpAEBaHHE), KHUIIEHUE,
TerIonepenaya (TErIONMPOBOIHOCT, KOHBEKITHS, U3JIy4eHHe),
AIEKTPU3ALMS TeJ, B3aUMOJCHCTBHUE 3apsa0B, NEUCTBUS 3IEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aMMOJICHCTBUE MAarHUTOB, JEHCTBUE
MarHUTHOTO TMOJISl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHAas UHIYKITUS)
[0 OIKCAaHUIO HUX XAapPaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrmo3HaBaTh TNPOSBICHUE HM3YYCHHBIX (PU3NYECKUX  SBICHUN B
OKpY’)XKaroIleM MHpEe, B TOM uYHuclie (U3HYECKUE SIBICHUS B MPHUPOJIC:
MOBEPXHOCTHOE HATSIKEHHE U KalWUISPHBIE SIBIEHUS B MPHUPOJE,
KpUCTaulbl B Tipupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, UHEsI, CHEra, DICKTPUUECKHUE
SBIICHUSI B aTMocdepe, IJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuin, JApedd MoJIOCOB, pOJIb MAarHUTHOTO MOJSA MJis KU3HU Ha
3emiie, MONSIPHOE CUSHHE, MIPU 3TOM MEPEBOUTH MPAKTUUECKYIO 3a/1ayy B
y4eOHYI0, BBIACNSTh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (HUIUUECKUX
SIBIICHU;

OMHCHIBaTh U3YUCHHBIC CBOMCTBA Tell U (PU3UUECKUE SBICHUS, UCIOJb3Ys
busznueckue BEIUYUHBI (TeMIepaTypa, BHyTPEHHSSI SHEPTHUsl, KOJIUYECTBO
TEIJIOTHI, yJeJdbHasg TEIUIOEMKOCTh BEIECTBa, YJelbHas TeIioTa
IJIaBJICHUSA, YJeNbHas TeIioTa MnapooOpa3oBaHusi, YJeidbHAas TEIIOTa
CrOopaHusi TOIUIMBA, KOA(Q(PUIMEHT TMOJE3HOr0 JACHCTBUS TEII0BOM



MAIlIUHbI, OTHOCUTEIIbHAS BIAXKHOCTh BO3/lyXa, JJIEKTPUUECKUUN 3apsi,
Cuja TOKa, AJIEKTPUYECKOE HAMpPSIKEHUE, CONMPOTUBIICHUE IPOBOHUKA,
yAeNbHOE  CONpPOTHBJIEHHE  BelecTBa, paboTa W MOILHOCTb
ANEKTPUYECKOr0  TOKAa), TNPH  OMUCAHUM MPABWIBHO  TPaKTOBATh
(bu3MUeCcCKUil CMBICH HCIOJIb3YEMBbIX BEIUYUH, 0003HAYEHUS U €IUHUIIBI
bu3NUecKUX BEIUYMH, HAXOAUTh (QOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
bU3MUECKYyI0 BEJIMYMHY C JPYTUMU BEJIWYUHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3HUECKHE SBICHHUS U TMPOIIECCHI,
UCIIOJIb3ysl OCHOBHBIE MOJOXKEHUS MOJIEKYJISPHO-KUHETUYECKOW TEOPUU
CTPOCHHUSI BEIECTBA, MPUHIUII CYNEPIIO3UIUU MMOJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHusd 3apsiaa, 3akoH OMma JJisl ydacTKa LenH, 3aKOH
JIxoyms—JleHna, 3akOH COXpaHEHHs DHEPIUM, M[PU OTOM  J1aBaTh
CIIOBECHYI0 (DOPMYJIHMPOBKY 3aKOHA U 3aIMChIBATh €r0 MaTEMaTUYECKOe
BBIPAKECHHUE;

OOBACHATH (PU3MUECKUE MPOLECChl W CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTyalui MPAaKTUKOOPUEHTUPOBAHHOI'O XAPAKTEpA: BBIABIATH
NPUYUHHOCIEICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE U3 1—2 JOTHYECKUX
1aroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOWCTBAa (U3MUYECKHUX SIBICHUM,
(bu3MUEeCKUX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

peumare pacuy€THble 3aJadyd B 2—3 JEUCTBUA, HCIOJb3ySd 3aKOHBI U
dbopmyIibl, CBS3BIBaIOIIME (PU3MYECKHE BEIUYMHBI: Ha OCHOBE aHaiu3a
YCJIOBHS 3aJayd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBISTH HEIOCTATOK
JMaHHBIX IS pEeIIeHUs 3aJaud, BBIOMpATh 3aKOHBI U (QOPMYIIHI,
HEOOXOoauMBbIE ISl €€ pEelIeHUs, MPOBOAUTh PAc4y€Thl W CpPaBHUBATh
MOJIY4Y€HHOE 3HaUCHHE (PU3UICCKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH,
pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU TMOMOIIU
bU3HMUECKUX METOJ0B, HUCIIOJIB3YysS OINHCAHUE HCCIEIOBAHUS, BBIICISATH
MPOBEPAEMOE TMPEIINOJIOKEHUE, OLEHUBATH NPABWIBHOCTh MOPSIKA
MIPOBEJICHUS UCCIIEI0OBAHUS, AENaTh BbIBObI,

OPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3HYECKUX SIBICHUU WU
bu3nUecKux CBOMCTB TeN (KaMWJUISAPHbIC SBICHUS, 3aBUCUMOCTh JJaBJICHUS
BO3/lyXa OT ero 00b&Ma, TeMIIEpaTyphl, CKOPOCTU MPOLIecca OCTHIBAHUS U
HarpeBaHusd TpPU M3JIYYCHHH OT I[BeTa H3JIydaromler (moriomaroiiei)
MOBEPXHOCTH, CKOPOCTh HUCHAPEHUs] BOJAbI OT TEMIIEpaTypbl KUAKOCTU U
mwion@aan €€ TMOBEPXHOCTH, »JJIEKTpU3alus Tel U B3aUMOJICHCTBUE
ANEKTPUYECKUX 3apsIOB, B3aMMOJIECHCTBUE TMOCTOSIHHBIX MAarHUTOB,
BHU3yaJu3alys MArHUTHBIX TOJEH MOCTOSIHHBIX MAarHuTOB, JCHCTBUSA
MAarHUTHOTO TMOJISI Ha MPOBOJHUK C TOKOM, CBOWMCTBa 3JIEKTPOMArHHTA,



CBOMCTBA DJICKTPOJBUTATENSI TOCTOSHHOTO TOKa): (opMyIupoBaTh
MpOBEPSIEMBIE MPEIOI0KEHHSI, COOMpaTh YCTAaHOBKY U3 MPEIAI0KEHHOTO
000py0BaHMs, OMUCHIBATH XOJI OMbITa U (HOPMYJIUPOBATH BHIBOIbL;
BBIMIOJIHATh ~ MPSAMBIE  U3MEPEHUST  TeMIepaTypbl, OTHOCUTEIbHOI
BJIQKHOCTU BO3/lyXa, CHJIbl TOKa, HANPSKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JIaTYUKOB (U3MUECKUX BEJIUYMH, CPABHUBATDH
pe3yabTaThl U3MEPEHUH C YUETOM 3a/1aHHOM aOCOMIOTHOM MOTPENTHOCTH;
MPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BETUYUHBI OT
JIpYyrod C  HUCIOJB30BAHUEM MPSIMBIX U3MEPEHUH  (3aBHCHUMOCTh
COMPOTHUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJIU TONEPEUYHOrO
CEUEHUS U YJIENbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UOYyIIer0o 4epe3 MPOBOJAHHUK, OT HANpsSOKEHUS Ha  MPOBOJIHUKE,
UCCIIEIOBAaHUE TOCIEIOBATEIbHOTO M MapajuieIbHOTO  COEMHEHUI
MPOBOJHUKOB): IJIAHUPOBATH KCCIEIOBaHUE, COOMpPATH YCTAHOBKY U
BBIMIOJIHATh U3MEPEHUs, Clienys MPEeIIOKEHHOMY IJIaHy, (PUKCHUPOBATh
pe3ynbTaThl TOJYYCHHOW 3aBUCHUMOCTH B BHUAE TaOnui W TpaduKoB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MepeHus (u3nMveckux BeNuuuH (yIeiabHas
TEIUIOEMKOCTh ~ BEILIECTBA, COINPOTHUBICHHE MPOBOJHUKA, paboTra u
MOIIHOCTb 3JEKTPUUECKOTO TOKA): IUIAHUPOBATh HM3MEPEHHUs, COOUpAThH
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEII0KEeHHON HUHCTPYKUUU, U
BBIUHCIISITh 3HAUEHUE BEJTUYUHBI;

coOJII01aTh MpaBUiia TEXHUKU 0€30MaCHOCTH MpU padboTe ¢ 1ad0paTOPHBIM
000py/I0BaHUEM;

XapaKTepu30BaTh MPUHLHUNBI JACHCTBUS U3YYEHHBIX NPUOOPOB W
TEXHUYECKHX YCTPOUCTB C OMOpPOHM Ha HUX ONHCaHusi (B TOM 4YHUCIHE:
CHUCTE€Ma OTOIUICHUSI JOMOB, TMUTPOMETp, IMapoBas TypOWHa, ammepMmerp,
BOJIBTMETP, CUETUMK DJIEKTPUUYECKON SHEPTUHU, 3JIEKTPOOCBETUTEIHHBIC
npuOOpHI, HArPEeBaATEIbHBIE AIEKTPONPUOOPHI (MIPUMEPHI), IIEKTPUUECKHUE
MPEAOXPAHUTENH, DIEKTPOMArHUT, AJIEKTPOABUTATENb MOCTOSSHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBAaX (M3UYECKUX SIBICHUM W HEOOXOIUMBIE
dbusnueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U H3MEpPUTEIbHbIC
npuboOpbl O CXeMaM M CXEMAaTHYHBIM PUCYHKaM  (GKUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO
CrOpaHusi, SJEKTPOCKOIN, PEOCTaT), COCTABISATh CXEMBbI AIEKTPUUYECKHUX
Hernen ¢ MmocienoBaTelbHBIM U MapajlieTbHBIM COCIMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUECHUS HJIEMEHTOB AEKTPUUECKUX 1IeTeH;



NPUBOAUTL  MpuUMepbl  (HaxoauTh  HWHOpMANHMIO O  MOpUMEpax)
MPaKTUYECKOTO HCTOJIb30BaHUs (U3NYECKUX 3HAHUU B TTOBCEIHEBHOU
XKU3HU Uil o0ecrieyeHus: 6€30MacHOCTH MpU 00pallleHuu ¢ NpubopaMu U
TEXHUYECKUMHU YCTPONCTBaMM, COXPAHEHHUSI 3JI0POBbS M COOJIIOJACHUS
HOPM 3KOJOTUYECKOTO TTOBECHUS B OKPYXkKAIOIIeH cpele;

OCYILIECTBIATh TMOUCK HHPopManuu (U3MUYECKOTO COACpPKAHUS B
NuTepHere, Ha OCHOBE UWMEIONIMXCS 3HAHUH W TyTEM CpaBHEHUS
JOTIOJIHUTENIPHBIX ~ MCTOYHUKOB  BBIACISATH  WH(OpManuio, KoTopas
SBIISIETCS] TPOTUBOPEUYUBOM HIIK MOKET OBITh HEJJOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBHIMOJHEHUHM YUYEOHBIX 3aJaHUN HAYUYHO-TIOMYJISIPHYIO
auTeparypy  (QU3MUECKOTO  COJEp>KaHMs, CIPAaBOYHBIE MaTepHUaibl,
pecypcbl cetn MHTepHeT, BlaaeTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusi MHPOPMAIUHU U3 OJTHON 3HAKOBOU CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCbMEHHBIE M KPAaTKHE YCTHbIE COOOIEHHS,
0600mas uHGOPMAIIMIO M3 HECKOJbKHX HCTOYHUKOB (PHU3UYECKOTO
COZIepXaHUsS, B TOM 4YHUCJIE€ NyOJMYHO TMPEACTABIATh pPE3YyJIbTaThl
MPOEKTHOM WJIM UCCIENOBATENIbCKON JEATEIbHOCTH, NIPU 3TOM T'PAaMOTHO
UCIIOJIB30BAaTh M3YYCHHBIM TOHATUMHBIA  ammapar Kypca (Qusukw,
COMPOBOXKATh BBICTYIUJICHUE MTPE3EHTAIIUCH;

IpU BBHINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (PU3HUECKUX
MPOIIECCOB pacHpeneNisiTh OO0A3aHHOCTU B TIPYyNIE B COOTBETCTBUH C
MOCTaBJIECHHBIMU 33J]a4aMU, CICAUTh 3a BBIMOJHEHHEM IIJIaHA JEUCTBUI U
KOPPEKTUpPOBaTh €ro, aJeKBAaTHO OLEHUBaTh COOCTBEHHBIM BKJIaa B
NEeATENbHOCTh IPYMIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBIISISI TOTOBHOCTD pa3pemiarb KOHPIUKTHL.

K xoniy o6yuenus B 9 kJiacce mpeIMeTHbIC PE3yIbTaThl Ha 6230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHH:

UCIIOJIB30BAaTh TOHATHUS: CHCTEMa OTcuéra, MaTepuaibHas TOYKa,
TPAEKTOPUS, OTHOCUTEIHHOCTh MEXAHUYECKOTO JBIKCHUS, JepopmMarius
(ympyrasi, 1acTU4eckas), TpEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TAKECTH, aOCOTIOTHO TBEPIOE TEIO,
LHEHTpP TSKECTU TBEPAOTrO Tella, paBHOBECHE, MEXaHUUYECKUEe KoJieOaHus U
BOJHBI, 3BYK, MH(QPa3ByK U YJIbTPa3BYK, 3JEKTPOMAarHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaIbHO30PKOCTh,
CHEKTPHI UCIYCKaHUS U TOTJOIICHUs, albda, 0eTa- U raMma-u3IyueHus,
W30TOIIBI, SIEPHAsI DHEPTETHKA,;

paznuyaTh SBJICHUS (paBHOMEpPHOE M HEpaBHOMEPHOE NPSIMOJUHEWHOE
JBIKEHHE, PABHOYCKOPEHHOE MPSMOJUHEWHOE MABUXKEHUE, CBOOOTHOE
najieHue Tell, pAaBHOMEPHOE JIBHXKEHHUE M0 OKPYKHOCTH, B3aUMOJICHCTBHE



TeJ, PEaKTHUBHOE JIBM)KCHHUE, K0JieOaTeNbHOE JABMIKEHHE (3aTyXarolue U
BBIHY)KJICHHBIC KOJeOaHUs), PE30HAHC, BOJIHOBOE JBIKEHHUE, OTPaKCHHE
3ByKa, MPSIMOJMHEMHOE pPACHpOCTPAHEHUE, OTPAKEHUE U MPEIoMIICHUE
CBETa, MMOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lioKeHUEe 0E0ro CBeTa B
CIEKTp U CJOXEHHE CIEKTpPaJbHbIX IIBETOB, JUCIEpPCUS CBETa,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BO3BHHMKHOBEHHUE JIMHEHYATOTO CIEKTpa
U3ITYYEHUS) TI0 ONMCAHMIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIEHWE HW3YUYCHHBIX (U3UYECKUX  SBJICHUU B
OKpyXaromieM Mupe (B ToM uucie (U3UYECKHE SBICHUS B TMPUPOJE:
NPWINBBI U OTJIUBBI, IBH>KEHUE MIaHeT COTHEYHON CUCTEMBbI, PEaKTUBHOE
JNBIKEHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHUBOTHBIMH,
3eMJIETPSCEHUE, CEHCMHYECKHME BOJIHBI, I[yHaAMHU, 03XO0, IIBETa TeT,
ONTUYECKUE SBIEHUS B MNPHUPOJE, OMOJIOTMYECKOE ACHCTBHE BUIMMOIO,
yAbTPaUONETOBOTO M PEHTTEHOBCKOTO H3IIYYEHUM, €CTeCTBEHHbIN
PaAMOAaKTUBHBIA (OH, KOCMHYECKHE Jy4Yd, PAIAOAKTUBHOE H3ITyYCHHE
OPUPOIAHBIX MHHEpAIOB, MACHCTBHUE pAJUOAKTUBHBIX W3IYYCHHH Ha
OpraHu3M 4YeJOBEeKa), MPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIICISITh CYIIECTBEHHBIC CBOMCTBA (NMpU3HAKH) (U3UICCKUX
SIBIICHUM,

OMUCHIBaTh U3YUECHHBIE CBOMCTBA Tell U (PU3UUYECKUE SBICHUS, UCIOJb3Ys
du3nueckue BENUYMHBI (CpEIHsSII U MTHOBEHHAass CKOPOCTh Tella MpHU
HEpPaBHOMEPHOM JIBIDKCHHH, YCKOpEHHE, TepeMelleHue, MyTh, YIJIoBas
CKOPOCTh, CWJIa TPEHHs, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOpPEHUE
CBOOOAHOTO TAJCHHs, BeC Tella, HMITYJIbC TeJa, HWMIIYJIbC CHIIBIL,
MexaHudeckass paboTa W MOUIHOCTh, IOTCHIMAIbHAs DHEPrus Tena,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3EMJIH, MOTEHIIMATbHAS YHEPTHS CKATOU
NPYXUHBI, KUHETHUYECKAash DSHEPrus, TIOJHAasg MEXaHUuecKas DHEprus,
NEepuoJ U 4acToTa KojebaHui, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeNlb MPEIOMIICHUSI CPEJibl), IPU OMUCAHUU
NPaBUJIBHO TPAKTOBATh (U3UYECKUNA CMBICT UCIHOJIb3YEMbIX BEJIUYUH,
0003HauUeHHUSI M EAMHUIBI (U3MUECKUX BEIWYUH, HAXOJUThb (OPMYIIbI,
CBSI3bIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMYMHY C JPYTMMHU BEIMYHHAMH,
CTPOUTH rpaUKu U3YUCHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEIUYNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBICHHUS U TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS JHEPrUH, 3aKOH BCEMHUPHOIO TATOTCHHS,
OPUHIUIT CYNEPIO3UIMU CUJI, TMPUHIMIN OTHOCUTENbHOCTH [amues,
3akOoHbl HBIOTOHA, 3aKOH COXpPAaHEHHS] MMIIYJIbCAa, 3aKOHBI OTPAXKECHUS U
MPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsI0OBOTO U MAacCCOBOTO YHCET



OpHU SJIEPHBIX PEAKIUAX, NMPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alHChIBATh €r0 MATEMATHYECKOE BHIPAXKECHHUE;

OOBSCHATh (PU3MYECKHE MPOIIECChl U CBOWCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CUTYyalluil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBIATH
MPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBIACHEHUE U3 2—3 JTOTUYECKUX
miaroB ¢ OMopoil Ha 2—3 H3yUYEHHBIX CBOMCTBA (U3UYECKUX SIBIICHUU,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THblE 3adayd (omMparolmuyecs Ha CcUcTeMy u3  2-3
YpaBHEHMI), UCIIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE (PU3UYECKUE
BEJIMUMHBI: Ha OCHOBE aHall3a YCJIOBHS 33Jaud 3alMChIBATh KpPaTKOE
YCJIOBHUE, BBISBIATH HENOCTAIONINE WM U30BITOYHBIC JAaHHBIE, BHIOUPATh
3aKOHBI ¥ (OPMYJIbI, HEOOXOIUMBIE ISl PEIICHUs], TPOBOJUTh PACUEThI U
OLICHUBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HaueHus (Quznueckoit
BEJIMYUHBI;

pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpU TMOMOIIU
(GU3MUECKUX METOJO0B, HUCIOJIb3Yys OINHCAHUE HCCIEHOBAHUS, BBIIEISAThH
pPOBEPSIEMOE  NPEANOJIOKEHUE, OLEHUBATh MPAaBWIBHOCTh IMOPSAKa
NPOBEACHUS  UCCIEAOBaHUA, JelaTb  BBIBOJAbI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOMIOICHUI U OTIBITOB;

OPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3HYECKUX SIBICHUU WU
(u3nyecKuX CBOWCTB TeNl (M3ydyeHue BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs DJHEPruu, 3aBUCHUMOCThH Iepuoja KoJeOaHUW MPYyKUHHOTO
MasATHHKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTHb OT
aMIUTUTYIbl MAJIBIX KOJIEOaHM, MPSMOJIMHENHOE pacIpOCTPaHEHHUE CBETA,
pasziokeHue Oenoro cBeTa B CIEKTp, U3YYCHHE CBOWCTB M300paKeHHUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHUs MpenMera B cobOuparoiei
JUH3€, HAOJIOJACHUE CIUIOIIHBIX M JIMHEWYaThIX CIIEKTPOB H3IIyUYCHHS):
CaMOCTOSITEILHO ~ cOoOMpaTh yCTAHOBKY U3 U30BITOYHOrO Habopa
o0OpyOBaHMs, ONUCBIBATH  XOJ  ONbITAa M  €ro  pe3yJbTaThl,
GbopMyIIHpPOBATH BHIBOJIBL;

MPOBOJUTH MPU HEOOXOIUMOCTU CEPUIO MPSMBIX HU3MEPEHUM, OMpeaesis
CpellHee 3HaueHue u3MepseMoil BeluuuHbl ((POKYCHOE PaCCTOSHHE
coOuparomie JnuH3bI), OOOCHOBBIBaTHL BBIOOpP crocob0a U3MEpEeHUs
(u3MepuTenbHOTrO Mpudopa);

IPOBOJUTH HCCIEAOBaHHE 3aBUCUMOCTEH (DHU3MUECKUX BEJIMYUH C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUU (3aBUCHUMOCTh IMYyTH OT BPEMEHU
OpU PaBHOYCKOPEHHOM JBHMXEHUU 0€3 HadaJbHOW CKOPOCTH, IMEpHoja
KOoJie0aHUN MaTeMaTU4eCKOro MasTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTH
yrila OTpaXeHus CBETa OT yIJia MaJeHUs U yrjia MPEeJIOMIICHHs OT yriia



najieHus): TUIAaHUPOBATh HMCCJENOBAaHHUE, CaMOCTOSATEIBLHO CcOoOUpaTh
YCTAaHOBKY, (PUKCHpPOBAaTh pE3yJIbTaThl IMOJYYEHHOW  3aBHCHUMOCTHU
bu3nuecKuxX BEIUYMH B BHJE TaONHUI] U TpaduKOB, AelaTh BBIBOJBI MO
pe3yabTaTaM UCCIIeIOBAHMUS;

MPOBOJUTH KOCBEHHBIE U3MEpEHUsT (PU3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb W YCKOpPEHHE Tella NpU PABHOYCKOPEHHOM JIBUXKECHHH,
YCKOpEHHE CBOOOJHOTO TMaJeHUsI, KXECTKOCTh MPYKUHBI, KOIDDUIIUEHT
TPEHUSI CKOJILKEHHUs, MeXaHWu4eckas pabdoTa M MOIIHOCTh, 4YacToTa W
nepuoa  KoyieOaHW MaTEeMaTHYeCKOTO U MPYKUHHOTO MAasiTHUKOB,
omnTHYecKas Ccuia coOWparomeil JHUH3bI, PaJUuOaKTUBHBIA  (OH):
MJIaHUPOBATh M3MEPEHUs, COOMPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIEqysl MPEAIOKEHHON UHCTPYKIUU, BBIYUCISThH
3HAY€HHE BEJIMYUHBI U aHAIM3UPOBATH MOJYYEHHBIE PE3YIbTATHI C YUETOM
3aJIaHHOM MOTPEIHOCTHA U3MEPEHN;

coOJ01aTh MpaBuia TEXHUKU 0€30MacHOCTH IpH padboTe ¢ 1abopaTopHbIM
000py/I0BaHUEM;

paznuvaTh OCHOBHBIEC TPU3HAKKM HW3YYCHHBIX (U3UUECKUX MO/ICICH:
MaTepualibHas TOYKa, a0COJIIOTHO TBEPAOE TeN0, TOYCUHBIH HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKIOHHas
MOJIEJIb aTOMHOTO SIpa;

XapakTepu30BaTh MPUHLUUMBL JIEUCTBUS HU3YyYEHHBIX HOpuOOpPOB U
TEXHUYECKHX YCTPOWCTB C OMNOpPOM HA HX omnucaHus (B TOM 4YHUCIHE:
CIHIOMETpP, AATYUKH TIOJOXKEHHUS, PACCTOSHUA M YCKOPEHHs, paKera,
9XOJIOT, OYKH, TNEepUcKol, (QoTroamnmapar, ONTUYECKUE CBETOBO/IBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCMonb3ys 3HaHUS O
CBOMicTBax (u3Mueckux SABJICHUM ©  HeoOXomuMmble  (HU3UYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbI M CXEMaTUYHbIC PUCYHKU M3YyUYEHHBIX TEXHUYECKUX
YCTPOMUCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHUECKHX MPOIECCOB
OpU PpEIICHUH YYEOHO-NPAKTUYECKUX 3a7ad, ONTUYECKUE CXEMBbI s
MOCTPOCHUS U300pakeHUH B IJIOCKOM 3€pKajie U coOuparoiieit JuH3e;
OpPUBOAUTL  MpuUMepbl  (HAXOoAWTh  HWHOpMaNMIO O  MOpUMEpax)
MPaKTUYECKOTO HCMOJIb30BaHUS (U3NYECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU Uil o0ecrieyeHus: 6€30MacHOCTH MpH 00pallleHuu ¢ MpubopaMu U
TEXHUYECKUMHU YCTPONCTBAMM, COXPAHEHHUSI 3JIOPOBbSI M COOJIIOJACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYKaIOLIEN Cpesie;

OCYIIECTBIATh TMOUCK HHPopManuu (U3MIECKOTO COACpKAHUS B
HNuTtepuere, caMoCTOSATENbHO (HOPMYIUPYsI MOUCKOBBIN 3ampoc, HAXOIUTh



MyTH ONPENENCHUs TOCTOBEPHOCTU MOJYyYEeHHON MH(OpMalluU HAa OCHOBE
MMEIOIMXCS 3HAHUHM U TOTIOJTHUTEIIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPHU BBHIMOJHEHUHM YUYEOHBIX 3aJaHUN HAYUYHO-TIOMYJISIPHYIO
auTeparypy  (QU3MUECKOTO  COJEp>KaHMs, CIPAaBOYHBIE MaTepHUaibl,
pecypcsnl cetu HTEpHET, BinageTh NpUEMamMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusi MHPOPMAIIUHU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOINECHHUSI Ha OCHOBE
uH(popMalU W3 HECKOJIBKUX HCTOYHHUKOB (DU3UYECKOTO COJCpIKaHMUS,
myOJIMYHO MPEJICTABIATh PE3YJIbTAThl MPOSKTHOW MIIU UCCIE0BATENbCKON
JNEATEIbHOCTA, MNpPU OTOM TIPaMOTHO  MCIOJb30BaThb  M3YyYEHHBIN
NOHSATUUHBINA anmapaT u3y4daeMoro paszziena (U3MKU U COMPOBOXKAAThH
BBICTYIUICHHE TMpe3eHTaluel ¢ yd4éToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUHYECKOE IINIAHUPOBAHHUE

7 KJIACC
KoaunvecTBo yacoB JIEKTPOHHBIE
Ne HaumeHoBaHMe pa3jiesioB U TeM (undposbie)
KonTpoabubie | IIpakTudeckne
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIEC
padoThbl padoThbI
pecypcbl
Paszpnen 1. ®u3uka 1 e€ posib B NO3HAHUM OKPY:KAKOIIEro MUpa
bubmuoreka [IOK
1.1 o - 2
HBHKA - Hayka O IPHPOse https://m.edsoo.ru/7f416194
bubmuoreka [IOK
1.2 o 2 1
HBHACCIHIE BEJITHHHBL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYUYHBI METO/1 O3HAHUS 2 1 bubmmorexa [TOK
’ Y 8 https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3zgen 2. [lepBoHayasibHbIEe CBeICHUSI 0 CTPOEHUM BelecTBa
bubnunoreka LIOK
2.1 C 1
TPocHHe BetiectBa https://m.edsoo.ru/7f416194
29 JIBro>keHre 1 B3aMMOJIEHCTBUE YaCTHIL ) 1 bubmuoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnuoreka [IOK
2.3 A 2
FPCTATHRIC COCTORHI BEMecTd https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Paznen 3. /IBu:KeHNe U B3aMMOAelCTBHE TeJl
bubmuoreka [IOK
N M
3 CXAHITICCKOT ABIDKEHHC 3 https://m.edsoo.ru/7f416194
3.2 Wuepus, macca, IIOTHOCTH 4 1 bu6mmoreka [IOK



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

bubnuoreka [IOK

33 .B 14 2
Crunta. Butet o https://m.edsoo.ru/7f416194
Hroro no pasgeiy 21
Paznen 4. /laBjieHue TBEPABIX TeJl, KUJAKOCTENH U ra30B
41 Hasnenue. [lepenaua naBneHus: TBEPAbIMU 3 bubnmnoreka [JOK
’ TeJIaMH, )KUJKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.2
Alaenesiite xiaKocTH > https://m.edsoo.ru/7f416194
bubnunoteka LIOK
4.3 ATmocheproe papnerne 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUAKOCTU U ra3a Ha NOTPyKEHHOE 7 3 bubnmnoreka [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pasgeny 21
Paspnen S. Pabota u MOIIHOCTB. DHeprust
bubnuoreka [IOK
> Pabora n mommocTs 3 ! https://m.edsoo.ru/7f416194
bubmuoreka [IOK
32 Hpoctsie MexaHHIMEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexarmteckas Hepria 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 12



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

8 KVIACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM undposbIe
Ne n/m P Kontpoubnbie | IIpakTuyeckue (dpp )
NMPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TensioBble siBIeHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [JOK
’ p Hl https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 Tenopsie mpoteccet 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Paznen 2. JnekTprnuyeckne 1 MATHUTHBIE SIBJIEHUS
21 DneKTpUUecKue 3apsabl. 3apspKeHHBIC Tela 7 1 bubnunoreka HOK
’ Y UX B3aNUMOJCICTBHUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 I1OCTOSIHHBIN 3JIEKTPUUECKHUI TOK 20 2 7 hitps://m.cdsoo.rw/7 418 1ce
2.3 MarsuTHbIC SIBJICHHS 6 1 1.5 bubmorexa OK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 C) 4
HICKTPOMArHITHAT HIY KA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68 4 14.5



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

9 KVIACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
HanmeHoBaHMe pa3iesioB H TeM undgpoBbie
Ne n/m P Kontpoubnbie | IIpakTuyeckue (dpp )
NMPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Mexanuueckue siBJieHU s
11 MexaHHYECKOE IBMKCHHE B CIIOCOOBI €TI0 10 1 bubnuorexa [JOK
' OIKCAHMSI https://m.edsoo.ru/7f41a4a6
. b K
1.2 BzaumopeiictBue Ten 20 1 3 uommorexa O
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Pa3znen 2. MexaHuyeckue KoJieOaHUsI U BOJIHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXARHACCKHE KOACOAHIA https://m.edsoo.ru/7f41a4a6
bubauoreka [IOK
2.2 MexaHu4ecKue BO .3 8 1 3
RAHIICCRHS BOHRL JBYR https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspen 3. JiieKkTpoMarHuTHoE 10JIe U 3JICKTPOMATHUTHBIE BOJIHBI
31 DNIEKTPOMArHUTHOE MOJIE U 6 ) bubnnoreka HOK
’ DJIEKTPOMArHUTHBIE BOJIHEL https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3zges 4. CBeToBBIC SIBJICHUS
4.1 3aKOoHBI pacPOCTPAHECHUS CBETA 6 2 bubmmoreka [JOK



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

4.2 JIuH3el U onTHYECKHE MPUOOPHI 6 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
4.3 Pasnosxenne 6esroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBaHTOBbBIE SIBJICHUS
bu6mmoreka [IOK
5.1 Hcnyckanue v nmoryioeHne cBeta aToMOM 4 1 hitps://m.cdsoo.ru/7 f4 1 adat
bu6mmoreka [IOK
32 CTpoeHe aTOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 S nepHble peakiuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pasnen 6. [loBTopuTe/IbHO-00001IIAOIINI MOIY1b
6.1 [ToBTOpEeHME M 0000IIEHNE CONIEPIKAHMUS 9 ) bubimoreka [IOK
’ Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBLIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 102 27



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 KIIACC

Ne
n/n

Tema ypoka

KoaundecTBo 4acoB

KonTpoJabLHbIe
Bcero P
padoThI

IIpakTHYyeckue
padoThl

Jara
U3y4YeHusl

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

®dusuka — HayKa 0 IPUPOJIE.
SBnenus npupojpl. usnyueckue
SIBJICHUS

MexaHndecKkue, TeIIOBEIE,
DJIEKTPUYECKUE, MAaTHUTHBIC,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

dusnueckue BeIUINHBI U UX
U3MEpeHUe

VYpoxk-uccienoBanue "M3mepenune
TeMIepaTyphbl IPU TOMOLIH
YKUJIKOCTHOTO TEPMOMETpA M JaTYMKa
TeMneparyps"

Kak ¢usuka u nqpyrue ectecTBeHHbIE
HayKH U3y4aroT IIPUPOY.
EcrecTBeHHOHAay4YHBIN METOJ
no3Hanus. Onucanue pundeckux
SIBJIEHUH C IIOMOIILIO MOJIeIed

bu6nmmoreka LIOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnegosanue "IIpoBepka
TUIIOTE3bI: TAJIBHOCTH MOJETA IapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OosbIIe, YeM OoJIbIIe BRICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemecTBa. ONbITHI,

bubmuorexa [IOK

7 OKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
A e A p P https://m.edsoo.ru/ff09fe0a
BEIIEeCTBA
8 JIBMOKEHHE YacTHI] BEIICCTBA bubmorexa LHOK
t et https://m.edsoo.ru/ff0a013e
VYpoxk-uccnegopanue «OTBITHI TIO
9 HAOIIOICHHUIO TETIOBOTO PACIIMPEHUS
razoBy
10 ArperaTHble COCTOSIHUS BELIECTBA
B3anMocBs3bp MeXly CBONCTBAaMHU
BEILIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHHSIX U UX Bubnuoreka LIOK
aTOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI
MexaHn4ueckoe IBIKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE buGnuorexa LIOK
p p p https://m.edsoo.ru/ff0a05¢c6
IIBIDKEHUE
bubmuorexa [IOK
13 CkopocTth. EquHuIer ckopoctn
p a H p https://m.edsoo.ru/ff0a079¢
14 Pacuer nyTH ¥ BpeMeHU OBUKECHUSI Bubmrorexa LIOK
y P A https://m.edsoo.ru/ff0a0ae4
HNuepuusa. 3axkoH HHEPILUH.
15 BsapIIJMo elicTBHe TeJ'IpKaK IpUYnHA Bubmiorexa HOK
! p https://m.edsoo.ru/ff0a0c10
M3MEHEHUS! CKOPOCTH JIBMXKEHUSI TEJ
[TnoTHOCTH BemecTBa. PacueT macchl bubmuorexa [IOK
16
1 00beMa Tena [0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas padota «OmnpeneneHue



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

IJIOTHOCTH TBEPAOTO TEJA»

Permrennie 3amgau o reme "ImoTHOCTE

Bubnuoreka LIOK

18 BerecTna" https://m.edsoo.ru/ff0al23¢
Cuna Kak XxapakTepuCTHKa
19 B3auMoaencTeusa ten. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padbora «3yuenue
3aBUCHMOCTH PACTSHKEHUS
20 (medopmarnn) IpyKUHBI OT
IIPUJIOKEHHOMN CUIIBI»
21 SBnenue tarorenus. Cumia TSHKECTH
CBs13b MKy CUIIOHN TSDKECTHU U
22 Maccoin Tena. Bec rena. Pemenue bubmorexa [IOK
https://m.edsoo.ru/ff0al 778
3agad o teme "Cuia Tsokectu'”
” Cwita TSKECTH Ha IPYTUX IJIaHeTax. bubnunoreka [IOK
DU3NYECKUE XapaKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0al502
bubnuorexa [JOK
24 Msmeperne cu. JlHamomeTp https://m.edsoo.ru/ff0al 8cc
Bbubnuorexa LIOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al 778
CrnoxxeHue AByX CHJI, HAPaBJICHHBIX
26 10 OJTHOM TIPSIMOIA. bubmorexa [IOK
. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAs CHIT
7 Pemenue 3a1au o reme
"PaBHopeiicTByrOIIas cui"
)3 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bubnuoreka LIOK
TpeHue B IpupoAe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopras padora «3yueHue bubnmoreka [IOK



https://m.edsoo.ru/ff0a123c
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

3aBUCUMOCTH CHJIbI TPCHUA
CKOJIB)KECHHUS OT CWJIbI JaBJICHUS U
XapakTepa COIPUKACAOLINXCS
ITOBEPXHOCTEN»

https://m.edsoo.ru/ff0al cc8

Pemenue 3anau Ha onpeaeneHue

30
PaBHOJEHCTBYIOIIEH CHIIBI
Pemenne 3amad mo Temam: «Bec
31 Tenay, «I"paduueckoe nzo0paxeHue bubnuoreka [IOK
cumy, «Cunbly, «PaBHOIEHCTBYIOMIAS https://m.edsoo.ru/ff0alde0
CHID»
KontponpsHas paboTa mo Temam:
«MexaHndeckoe IBHKEeHUEY, «Macca,
32 IUIOTHOCTHY, «Bec Tenay,
«"paduueckoe nzobpakeHne Cum,
«CHnb»
Hasnenne. CiocoObl yMEHBIIICHUS U bubmuorexa [IOK
33
YBEJIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBenue raza. 3aBUCUMOCTh
34 IaBJICHUS raza oT 00bEMa bubmmorexa LHOK
’ https:/m.edsoo.ru/ff0a2376
TEMIEPATYPBI
Ilepenaya maBiaeHUs TBEPABIMH
35 TGJII;MI/I JKUIKOCTSIMHU U Ir)asaMI/I 3akoH bubmmorexa [IOK
» JHIIK ’ https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBneHue B )KUJIKOCTHU U Tase, bubnmoreka [JOK
BBI3BAHHOE JIEVCTBUEM CHIIBI TSXKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «/laBieHue B bubmuoreka [IOK
JKUJIKOCTH U Taze. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
38 Coo0maromuecs cocy/ bl bubnuoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
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

Bubnuoreka LIOK

39 IM'mapaBnuueckuii npecc
P P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopiineBoit
JKHJIKOCTHBINA HAcOC
Atmocdepa 3emin. [Tpuannel
CYLIECTBOBAHUA BO3IyLIHOMN
41 0}6]OJ'IO‘IKI/I 3emun 3::3yI/ICI/IMOCTB Bubmmorexa LIOK
' https://m.edsoo.ru/ff0a2bSa
aTMOC(EPHOTO JIaBJICHUS] OT BBICOTHI
HaJl YpPOBHEM MOPs
bubnuorexa [IOK
42 B LA
ec Bo3ayxa. ATMOC(EpHOE JIaBICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMocpepHOro JaBIeHHUS. bubnuoreka [IOK
Omneit Toppuueniu https://m.edsoo.ru/ff0a2dag
3aBUCUMOCTb aTMOC(EPHOTO
44 aBJICHHS OT BBICOTHI HQ, OBHEM bubmorexa HOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomeTtp-anepoun. AtmochepHoe bubnuoreka [IOK
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemrenne 3agad mo reme
46 " "
ATMocdepHoe TaBleHne
EHCTBUE KUJIKOCTHU U ra3a Ha
47 i[or YKEHHOE B HUX TEJIO bubmorexa HOK
py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlabopartopnas pabota «OnpenencHue
48 BBLITAJIKUBAIOIICH CHIIBL, Bbubnuoreka LIOK

JICUCTBYIOLLEH HA TEJO, MOTPYKEHHOE
B KHUKOCTb)

https://m.edsoo.ru/ff0a33fc



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
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparoprast pabora 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIC OT 00bEMA MOTPYKECHHOM
B )KHJIKOCTh YaCTH TeJa»

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3514

50

[ImaBanue Ten

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHas pabota
"KoHcTpynpoBanue apeomMeTpa uin
KOHCTPYUPOBAHUE JOJKU U
omnpeeneHue e€ rpy3onoabéMHocTu"

52

Pemenue 3agau no temam: «IlnaBanue
cynoB. Bo3gyxormuiaBanuey,
«JlaBneHre TBEpABIX TN, KUIKOCTEH
Y Ta30B»

bubnuorexa LIOK
https://m.edsoo.ru/ff0a3654

53

Mexanuyeckast pabota

bubnuorexa LIOK
https://m.edsoo.ru/ff0a3{82

54

MomHocTts. EanHuiisl MoiHocT

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPH
noasEéMe 1o Jectaure"

56

IIpoctele MexaHn3mbl. Peryar.
PaBHOBecue cuit Ha peryare

57

KonrponpsHast paboTa 1o teme
«JlaBneHmne TBEpabIX TEN, JKUIKOCTEH
1 ra3oB» / Becepoccuiickas
MpoBepoYHast padboTa

58

Peseprubriit ypok. Pabora ¢ Tekcramu
1o Teme «/laBnenue TBEPABIX Te,

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe



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
https://m.edsoo.ru/ff0a4ffe

JKUIKOCTEH 1 Ta3oBy» / Beepoccuiickas
poBepoYHasi padora

59

Poruaru B TexHuke, ObITY U IPUPOJE.
Jlaboparopnas pabota
«HccnenoBanue yciaoBuil paBHOBECHS
pbI4ara

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ff0a478¢e

60

Pemenue 3amau o teme «Y cioBUd
pPaBHOBECHSI pblUara

Bubnuoreka LIOK
https://m.edsoo.ru/ff0a48a6

61

KoaddummeHT noneznoro aeucTpust
Mexanmu3ma. Jlaboparopnas pabora
«3mepenue KII/] HaknoHHOM
TUIOCKOCTH

0.5

62

Pemenue 3agau mo teme "PaborTa,
MomHocTh, KIT/1"

bubmuoreka [IOK
https://m.edsoo.ru/ff0adc48

63

Mexanuyeckast SQHEprusi.
Kunernueckas u noTeHUMaNbHas
DHEpPrus

bubnuoreka IIOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpAaHEHUSI MEXaHUYECKOM
SHEPIUU

bu6nmmoreka LIOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIEPUMEHT 0 TEME
"OKCnepUMEHTaIbHOE ONPE/IEIICHUE
M3MEHEHUs] KHHEeTUYECKOU U
MOTEHLIMAIbHOW SHEPTUU NpU
CKAThIBaHUU TeJa TI0 HAKJIOHHOMN
mIockocTu"

66

KontponbsHas paboTa 1o Teme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

67

PesepBHblit ypok. Pabora ¢ Tekcramu

bubnuoreka [IOK



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

o teMe "MexaHuueckoe aBmKeHue"

https://m.edsoo.ru/ff0adee6

68

PesepBHbIit ypok. Pabora ¢ Tekcramu
no teme "PaboTta. MOIIHOCTS.
Oneprus”

OBLIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KonuvecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabubie | [IpakTuueckue op
n/n Bceero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoTsbI
pecypchl
OCHOBHbIE TTOJIOKEHUST MOJIEKYJIIPHO-
. bubmuorexa [IOK
1 KWHETHYECKOW TEOPUHU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, )KUAKOTO U 1 bubnunorexa HOK
ra3000pa3HOro COCTOSIHUN BEIIECTBa https://m.edsoo.ru/ff0a540e
OOBsICHEHHE CBOMCTB TBEPAOTO,
4 KHUIAKOTO U Ta3000pa3HOTO COCTOSTHUHN |
BEIIECTBA HA OCHOBE MOJIOKECHUHN
MOJIEKYIISIPHO-KMHETUYECKOW TeOpUn
5 Kpucranmuyeckue n amopdHbie TeIa 1 bubmmorexa [IOK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KaMWUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIupeHne U CKaThe 1 bubmorexa HOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JABMKEHUS 1
YaCTHII
9 Buytpennss aneprus. CiocoOsbl 1 bubnmnoreka HOK
W3MEHEHUSI BHYTPEHHEU SHEPrun https://m.edsoo.ru/ff0a5c60
10 Buap! Termmonepenaun 1 bu6mmoreka [IOK



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
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-kordepenius "[IpakTuaeckoe
HCII0JIb30BAHKE TEIJIOBBIX CBOMCTB

bubmuorexa [IOK

1 BEILIECTB U MaTEPHUAIOB B LIEIAX https://m.edsoo.ru/ff0a65¢0
sHeprocoepekeHus "

12 KonmuecTBo TemmoTel. Y aenbHas bubmuorexa [JOK
TEIII0EMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TeII0BOro OanaHca. bu6mmoreka [IOK
TemnooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHnast paboTa

14 "HccenoBaHue SIBICHUS Bubnuoreka LIOK
TerI000MeHa MPH CMEITUBAHUI https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiuei BobI"
PacueT xonuuecTBa TEIIOTHI,

15 HE0OXO0IUMOT0 JIJIsl HAarpeBaHUs Tela
Y BBLJCISIEMOTO UM TP OXJIAKICHUU

16 JlaboparopHnas padota "Onpenencaue bubnmoreka [JOK
YAEJIBbHOU TEIJIOEMKOCTH BeniecTna' https:/m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeTbHAs TEIUIOTa bubnmnoreka HOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpICBAHUE

18 KPUCTAJUIMYECKUX TEIL. Y IeJIbHAS bubmorexa HOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TUIaBIICHUS

19 JlabopaTtopHnast padota "Omnpenenenne bubanoreka HOK
YIEIbHOM TETUIOTHI IJIABJICHUS Jhaa" https:/m.edsoo.ru/ff0a72fe

20 [TapooOpazoBanre U KOHACHCAIIHS. bubanoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenpHas TemioTa bubnuoreka LIOK



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
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHus U KOHACHCAITIH.
3aBUCHUMOCTh TEMIIEPATyPhl KUTICHUS
OT aTMOC(EPHOTO JaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Boznyxa. JlabopaTopHas
paborta "Omnpenenenue
OTHOCHUTEJIbHOM BJIAXKHOCTH Bo3ayxa'

Bubnuoreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpenesieHne
BJIAJKHOCTH BO3JyXa

24

[MpuHIUIBl paOOTHI TEILTOBBIX
neurareneif. [laposas TypOuHa.
JIBuraTens BHYTPEHHETO CrOpaHus

25

KIIJl TemioBoro aBuraTests.
TenoBbie nBUTATENN U 3aIIUTA
OKpYy XKarouien cpeapl

bu6nmoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U MpEeBpallleHus
OHCPIur B TCIJIOBBIX ITPOILECCAX

27

[MoaroroBka Kk KOHTPOJILHOU padboTe
no teme "TemIoBsle SBICHHS.
N3meHeHue arperaTHbIX COCTOSTHUN
BemecTnBa"

bu6nmmoreka LIOK
https://m.edsoo.ru/ff0a8312

28

KouTtponshast paboTa o Teme
"TemnoBbIe BIIEHUs. MI3MeHeHne
arperaTHbIX COCTOSIHUM BenlecTa"

bu6nmmoreka LIOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus Ten. [[Ba pona
AJIEKTPUUYECKUX 3aPsJIOB

30

VYpok-uccienoBanue "OnekTpuzanus
TeJI UHAYKLIHUEH U Ipu
CONPUKOCHOBEHUM"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoneiicTBre 3apsKEHHBIX TEIL.

bubmuorexa [IOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUUECKOE TOoJIe.
HanpskeHHOCTB 37eKTpU4eCcKOro bubnuoreka [IOK
32 nosist. [IpuHnmn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
IIEKTPUUECKUX MOJIEH
Hocutenu snekrpudeckux 3apsaoB.
33 OnemenTapHslii 3apan. Ctpoenue
aToMa
14 [IpoBOAHMKY U AUBIEKTPUKU. 3aKOH bu6muoreka [IOK
COXpaHEHUs DJIEKTPUYECKOr0 3apaaa https://m.edsoo.ru/ff0a8ef6
3 Pemienue 3a1au Ha MpUMEHEHUE bubnmnoreka [[OK
> CBOMCTB 3JIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUN TOK, YCIOBHS €r0
36 cymectBoBaHus. IcTouHuKH bubmorexa LOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUECKOTO TOKA
37 JlericTBUSA 3JIEKTPUYECKOTO TOKA Bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoanue "[lerictBue
38 3JEKTPUUECKOTO MOJIs Ha IPOBOJHUKU 1
U TUDJIEKTPUKH"
DNEeKTpUUYECKUI TOK B METaJJIaX, bubnmnoreka [IOK
39 JKUIIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DrexTpuueckas Lierb U € COCTaBHbIE
4acTH
Cwua Toka. JlabopaTopHas pabora
bubnuorexa LIOK
41 "N3mepeHue u peryaupoBaHue CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DJEeKTpUUECKOe HalpsyKEHUE.
Bonbr™merp. JIaboparopHas padora

bubmuorexa [IOK

42 " 0.5
N3mepenue u peryinpoBaHue https://m.edsoo.ru/ff0a9e14
HanpsHKeHus "
13 ComnpoTuBIeHUE TPOBOIHUKA. bubnmoreka [JOK
VY ienpHO€E CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas pabota "3aBUCUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnunoreka [IOK
MPOBOJHUKA OT €ro JJIUHBL, IIOIAIA https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEUEHUs1 U MaTtepuana’
3aBUCUMOCTb CHJIBI TOKA OT
45 Hanpspkenus. 3akoH OMa 1 yJacTka buGnuorexa LIOK
P ' y https:/m.edsoo.ru/ff0aad44a
uenu
JlaboparopHas pabota
"HUccnenoBanue 3aBUCUMOCTH CHJIbI
46 TOKA, UIYILIErO YEPE3 PE3UCTOP, OT 1 bubmorexa LIOK
1Y pe3p P, https://m.edsoo.ru/ff0aa04¢
COIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pesucTope”
47 [locnenoBarenpHOE U MapajlieIbHOE
COETMHEHHSI IPOBOIHUKOB
JlaGopatopHas padora "[IpoBepka
43 IIpaBWJia CIOXKEHUS HANPSHKEHUH Mpu 1 bu6mmoreka [IOK
[IOCIIE0BATEIIbHOM COEAUHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
Jlabopartopnas padora "[IpoBepka
49 MpaBWJIa JyIsl CUJIbI TOKA IpU 1 bu6moreka [JOK

napajuieIbHOM COEIMHEHUH
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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https://m.edsoo.ru/ff0aad1e

Pemenue 3agau Ha mpuMeHEHNE

50 3akoHa OMa I pa3InIHOr0 bubmmorexa [IOK
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHUSI IPOBOTHUKOB
51 PaGoTta 1 MOIIHOCTH ANEKTPUUECKOTO bubnuoreka [IOK
Toka. 3akoH [Dxoyns-Jlenia https://m.edsoo.ru/ff0ab124
Jlaboparopnas padora "OupeneieHue
52 a60TpI)1 I/III\)/IOHIIE)OCTI/I aneKTqueCKoro bubmmorera [IOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUUYECKHUE TIETTH B TIOTPEOUTEIH
53 DJIEKTPUYECKON SHEPTUH B OBIT bubmorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
54 ITocTosIHHBIE MAarHUTHI, X
B3aUMOJIEICTBUE
55 Ypoxk-uccnenopanue "M3yuenue bubamnoreka HOK
MHO0J€H NOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHOoe nosie. MarHuTHoe 1oie
56 3eMiId U €r0 3HAYEHUE A1 )KU3HU Ha bubmorexa LOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DIIEKTPUYECKUE 3apsiIbl.
57 3apsuKeHHBIE T;Ea U UX ’ Bubmiorexa HOK
P . . https://m.edsoo.ru/ff0abd2¢
B3auMoencTBysl. 11ocTOSTHHBIN
AJIEKTPUYECKUNA TOK"
KontponsHas pabora o Teme
"DIeKTpUYECKHE 3apsiIbl.
P P bubnuoreka [IOK
58 3apsKEHHBIE TENA U UX

B3auMoaercTBusa. 11ocTOSIHHBIN
anekTpudeckuii Tok" / Beepoccwuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

poBepoYHas paboTa

59

PesepBHbIit ypok. Pabora ¢ Tekctamu
o teme "llocTostHHBIN
anexTpuueckuit Tok" / Beepoccuiickas
poBepoyYHasi paboTa

Bubnuoreka LIOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MaruutHoe moiie
3JEKTPUUECKOT0 TOKa MaruuTHoe
I10JI€ KaTyIIKH C TOKOM

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

61

[IpumeHeHue 37eKTPOMarHiuToB B
texauke. JJaboparopHas pabora
"N3ydyenue neiicTBUSI MAarHUTHOTO
T0JIs1 HA TPOBOJHUK C TOKOM"

0.5

bubnuoreka LIOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTPOABUTATENb TOCTOSIHHOTO
Toka. Mcnons3oBanue
3JIEKTPOABUTATENEH B TEXHUYECKHUX
YCTpPOICTBaxX U Ha TPAHCIIOPTE.
JlabopaTtopHast paboTa
"KoHcTpynpoBanue 1 n3yueHue
paboThI 31eKTpoaABUraTess”

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

63

OmnebiTel @apajnes. 3aKoH
3JIEKTPOMArHUTHOM UHIYKIIUH.
[IpaBuno Jlenna

64

OnextporeHeparop. Criocoobl
MOJTy4EHUS SJICKTPUUYECKOI SHEPTUH.
DNEeKTPOCTAaHIIUN Ha
BO306HOBJI$I€MLIX HNCTOYHHUKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJILHOU padboTe
1o TemMe "INeKTPUIEeCKue 1



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHWUTHBIE SIBJICHUS"

KonTtponshast paboTa o Teme

" bu6nmoreka LIOK
66 DNEeKTpUUECKUE U MAarHUTHbBIC 1
" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBubIil ypok. Pabora ¢ Tekcramu | bubnmnoreka HOK
o Teme "TeruioBkle siBneHus" https://m.edsoo.ru/ff0accSe
68 PesepBHblil ypok. Pabora ¢ Tekctamu 1
1o Teme "MarauTHele sBIeHUS"
OBLIEE KOJIMYECTBO YACOB IIO 68 145

I[TPOT'PAMME



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

9 KVIACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
[
Jlj/-n Tema ypoka Beero Koutpoasneie | TIpakTuyeckue il:;:ennﬂ :;II?;[;ZEZTenLHme
padoTsbI padoThI pecypeE!

1 MexaHn4eckoe IBUKEHHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCHTEIHHOCTh | Bubnuoreka [IOK
MEXaHNYECKOTI'0 JIBIKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpAMOIMHEHHOE 1 bubnunorexa [IOK
IBVKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOSIMHEITHOE

4 nBkeHne. CpeHssi 1 MTHOBEHHAs! 1
CKOPOCTh

5 [TpsiMonmHEHOE paBHOYCKOPEHHOE 1 bubnunoreka [IOK
JIBIDKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpoCTh IPSMOJIMHEHHOTO

6 PAaBHOYCKOPEHHOTO JBMXKECHHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas padota "OnpenencHue

7 YCKOpEHUs TeJa P | 1 bubanoreka HOK
PaBHOYCKOPEHHOM JIBIDKEHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TUI0CKOCTH"

2 CBobOoaHoe nageHue Ten. OnbIThl 1
lNanunes

9 PaBHOMepHOE ABMKEHUE TIO 1 bu6mmoreka [IOK

okpy»kHocTu. [lepuon n yacrora

https://m.edsoo.ru/ff0ael176



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

obpamienus. JInHeiHas u yriaoBas

CKOpPOCTH
10 LleHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IlepBsiii 3akoH HptoToHa. BekTop bu6mmoreka [IOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 BTtopoii 3akon HeroTona. bubanoreka HOK
PaBHopelicTByIOIIAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tpetuit 3akon HproToHa. bubanoreka HOK
Cynepniozunus cuin https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ay Ha mpuMEHeHUE bubnuoreka LIOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubnunoreka [IOK
15 Cuna ynpyrocty. 3akon I'yka https://m.edsoi_.lru/faneca2
16 Pemrenue 3amay o reme «Cria
YOPYTOCTH
17 JlaGopatopHnas padota «OmnpeneneHue bubnuoreka [IOK
JKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0ace28
bubnunoreka [IOK
18 Crna Tpernus https://m.edsogru/fanﬂ 38
19 Pemrenue 3amay mo reme «Cria bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlabopartopnas padota "Onpenenenue bubnmoreka [JOK
ko3 duiMeHTa TpeHus: CKOJIbKeHus " https://m.edsoo.ru/ff0af8be
Pemrenne 3agad mo teMe "3aKOHBI
21 Hpiorona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TPEHHUS
2 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnunorexa [[OK
TATOTEHUS. Y CKOPEHHE CBOOOIHOTO https://m.edsoo.ru/ff0at044



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
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaJcHUs

VYpok-koHpepenus "JBrxeHne Ten

23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cuctema). ['amaktuku"
Pemenne 3agad o teme "Criia
24 Kec 3aKOH BCE oro bubmmorexa LIOK
TSODKECTH H H BCEMHPHOT
" P https://m.edsoo.ru/ff0af5{8
TSTOTCHUS
IlepBast kocMHUUecKas CKOPOCTb. bu6muoreka [IOK
25
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBEeCHE MaTepuaIbHON TOUKH.
AOGcComoTHO TBEPIOE TEIO.
26 PaBHOBecue TBEpHOro TENa C bubmorexa OK
. " p https://m.edsoo.ru/ff0afe36
3aKpeIIEHHONW OChIO BpallleHusl.
MowmeHnT cunsl. LenTp TspkecTn
PaBHOBecue MarepuaabHOI TOUKH.
AOCOIOTHO TBEPIOE TEIO.
27 PaBHOBecue TBEpIOrO TENA ©
3aKpEIUIEHHOW OChIO BpalCHUS.
MowmeHnT cunsl. LenTp TspkecTn
)3 Pemenue 3agaq no reme "MomeHT bubmuorexa [IOK
cuisl. Llentp tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJILHOM pabOTE MO
29 eMe "MexaHn4ecKoe JIBIDKEHHE bubmmorexa LIOK
TeM XaHUY JIBIDKCHHE.
. " https:/m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten
KonTtponsHhast paboTa 1o teme
30 ™ . CHIC bubmuorexa [IOK
€XaHMYECKOE JIBM)KCHUE.
. " https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue Ten
31 Nmnynsc Tena. UMnynbce cuibl. 3aKoH bubnunorexa [IOK



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

COXpaHEHHUs UMITyJIbCa. YIIPYroe u
HEYNpYyroe B3auMOACUCTBHE

https://m.edsoo.ru/ff0b07fa

Pemrennie 3amau o reme "3aKkoH

bubnuorexa [IOK

32 COXpaHEHHus uMIyJibca" https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepennus "PeakTuBHOE
JIBUKEHHUE B IPUPOJIE U TEXHUKE"
34 Mexanudeckasi paboTa ¥ MOITHOCTb Efgj;;fg;gﬁif% 0284
35 PabGota cunbl TSDKECTH, CHIIBI Bubnuoreka LIOK
YIIPYTOCTHU U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «OnpenencHue
36 paboThI CUIIBI TPEHUS IIPH
PaBHOMEPHOM JIBUYKEHUU Teja 10
TOPU30HTAJILHOM MTOBEPXHOCTI
37 CBs13b 2HEPTUHU U pabOTHI
IloTeHumanbHas SHEprust
18 Kunernueckas sueprus. Teopema o bubmuorexa [IOK
KUHETUYECKOHN SHEPTrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHHUKe
40 JlaGopatopnas pabota «M3yuenue bu6nuoreka [IOK
3aKOHA COXPAHEHUS YIHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenpHo€e ABMIKEHNE U €T0 bubnuorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojaebaHusl. bubnmoreka [JOK
Brinysxiennbie konebanus. Pezonanc https://m.edsoo.ru/ff0b200
43 MareMaTnuecKkuil U Ipy>KUHHBII

MasATHUKHU



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
https://m.edsoo.ru/ff0b20f0

44

VYpoxk-uccnenopanue «3aBUCUMOCTb
nepuoaa KonebaHuii OT KeCTKOCTH
MPYXUHBI U MACCHI TPy3a»

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

45

[IpeBparenre sHeprun mpu
MEXAaHUYECKNX KOJICOaHUIX

46

Jlaboparopras pabora «OnpeeneHue
4acTOThI U IEpUOAA KoJeOaHui
NPY>KHHHOTO MasTHUKA

bubnmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas padota «IIpoBepka
HE3aBUCHMOCTH MEPHO/Ia KoeOaHui
rpysa, IIOABEIIEHHOI0 K HUTH, OT
MaccChl Tpy3a»

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

48

Mexannyeckue BOJIHBL. CBOMCTBA
MeXaHu4yeckux BoiH. [IpogonbHbie u
MOTIEPEYHbIE BOJTHBI

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

49

Ypok-koH}pepeHus "MexaHn4eckue
BOJIHBI B TBEPIOM TeJIe.
CelicMuyeckre BOJHBI"

50

3BykK. PacnpocTpanenue u oTpaxeHue
3ByKa

51

Ypok-uccnenoBanue "Habmronenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTb 3BYyKa U BBICOTA TOHA.
AKyCTHUYECKUI PE30HAHC

53

VYpok-koHpepeHius "YIbTpa3ByK U
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe MO

Bbubnuoreka LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHbI COXPaHEHMUSL.
Mexaanueckue KoueOauus U BOJIHBL"

https://m.edsoo.ru/ff0b2510

KonTtponsHast paboTa 1o teme

55 "3akoHbI cOXpaHeHUs. MexaHuuecKne
KoJieOaHUs U BOJIHBI"
DNIeKTPOMarHUuTHOE TI0JIE. bubnmoreka [JOK
56
DNIEeKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-koHpepenuus "Ilkana
58 AJIEKTPOMArHUTHBIX BOJIH. bubaunoreka HOK
Hcrnonb30BaHKEe 2JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJI COTOBOM CBsi3H"
VYpoxk-uccienopanue "Nzyuenue
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MOMOIILI0 MOOUITBEHOTO TenedoHa
Pemenue 3aiau Ha onpeienenue
60 4acTOThI U AJIMHBI AIEKTPOMArHUTHOM
BOJIHBI
DNeKTpOMarHuTHas Mpupoja CBeTa.
. bubmuorexa [IOK
61 Cxkopoctb cBeTa. BostHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounvku ceera. [Ipsmonunennoe
62 acIpoCTpaHEHHUE CBETA. 3aTMe bubamorexa LOK
I HEHHE CBeTa. 3aTMEHHUS
Pactipoctp https://m.edsoo.ru/fl0b3658
Connua u Jlynsl
3aKOoH OTpaKEHUS CBETA. 3epKaJa.
63 p bubmuorexa [IOK
€IlICHUE 3a]]a4 Ha IPUMEHEHNE
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXEHMSI CBETa
64 [Ipenomiienue cBeta. 3aKkoH bubnunoreka [[OK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MMpCJIOMJIICHHUSA CBETA

https://m.edsoo.ru/ff0b3aea

[TotHOE BHYTpEHHEE OTPAKEHUE CBETA.

bu6mmoreka LIOK

65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO
yTp https://m.edsoo.ru/ff0b3c5c
OTpa)XE€HUS B ONTUYECKUX CBETOBOJAX
Jlabopartopnas padota "HccnenoBanue
66 3aBUCUMOCTH yTJIa MPETIOMIICHUS
CBETOBOIO JIy4a OT yIJja NaJeHus Ha
rpasuue "Bo3ayx-cTekiao""
Ypok-koHpepennus "Hcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBS3b"
bubmuorexa [IOK
68 JIunzel. OnTudeckas cuiia JIMH3bI
https://m.edsoo.ru/ff0b3f2¢
bubnumoreka [IOK
69 [TocTpoenue n3o00pakeHUH B TUH3AX
p p https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabora "OrnpenencHre
bubnuoreka [IOK
70 OKYCHOT'O PacCCTOSIHHUSI 1 ONTHYECKOM
boxy P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTHMH3BI
71 VYpok-koHpepeHuus "Onruueckue bubmumoreka [IOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0c0a7e
bubnmorexa [JOK
72 I'ma3 xak onruyeckas cucteMa. 3peHue 1
https://m.edsoo.ru/ff0b46 84
7 Ypok-koHdpepenius " J{edhekrbr
3penus. Kak coxpanuts 3penue"
Paznoxxenue 6enoro cBeTa B CIIEKT).
74 Omnsitel HetoToHa. CloxxeHue bubmuorexa [IOK

CIIEKTpaJIbHBIX IBETOB. Jlucrnepcust
CBETa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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

Jlaboparoprast padora "OMbITH TIO
Pa3IOKEHUIO OEJIOr0 CBETa B CIIEKTP U

bubmuorexa [IOK

75
BOCHPIBITIIO IBOTA NPSAMETOR fipH 1X https://m.edsoo.ru/ff0c0e2a
HaOJIOICHUH Yepe3 IIBETOBBIC
bunbTpe!"
VYpok-npaktukyM "BoiaHoBbIE
76 CBOICTBA CBETA: IUCIIEPCHS,
uHTephepeHms u qudpaxus’”
77 OmneiTel Pesepdopna u mianerapHas bubnmoreka [JOK
MOJEIIb aTOMa https:/m.edsoo.ru/ff0cl2a8
78 [Toctynater bopa. Monens atroma bopa
Hcnyckanue v morjioiieH1ue cBeTa
79 atomoM. KBanTsl. JInHeiyaToie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144¢
CIIEKTPBI
20 Ypok-npaktukyMm "Habmronenue bubnunorexa [IOK
CIEKTPOB UCIyCKaHus" https:/m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTH U €€ BUBI Bubmmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
%) Ctpoenue aTomHOro siapa. HykmonHas bubnmnoreka HOK
MOJENb https://m.edsoo.ru/ff0c18ac
23 PannoakTrBHBIE pEeBpaIICHNS. bubnnoreka HOK
N3oTorbl https://m.edsoo.ru/ff0clal4
%4 Pemenne 3agau mo teme: Bbubnuoreka LIOK
"PagnoakTuBHBIE TIpEeBpaIieHus" https://m.edsoo.ru/ff0c1b4da
85 Ilepuon nomypacmnazna
VYpok-koH(pepeHuus "PannoakTuBHbIE
P Gepenu A bubmuorexa [JOK
86 U3JIy4YeHUs B IPUPOJIE, MEAUIIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
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
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SAnepHble peakuu. 3aKOHbI

87 COXpaHEHUs 3apsAI0BOr0 U MacCOBOI0O Bubmmorexa LIOK
p P https://m.edsoo.ru/ff0c1c58
qucel
28 OHeprus cBA3U aTOMHBIX saep. CBA3b bubnuoreka [IOK
Macchl ¥ SHEPTrUu https://m.edsoo.ru/ff0cl1d7a
29 Pemenue 3amau no teme "SnepHeie
peakuun"
Peakuiuu cuHTe3a U €NEHUS AlIEP. bubnmnorexa [JOK
90 "
Uctounuku sneprun CostHIA U 3BE3NT https:/m.edsoo.ru/ff0cle88
VYpok-koH(pepennus " nepras
91 sHepreTuka. JlencrBus
PaIMOAKTUBHBIX U3TyUYEHUN HA KUBbBIC
OpraHu3msl"
[ToaroToBka K KOHTPOJILHOM paboTE MO
9 TeMe "DNEeKTPOMarHuTHOE I0JIE. bubnumoreka [IOK
DNIeKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsle siBieHus"
KontponbHas pabora o teme
93 "DJIeKTpOMarHuTHOE TOJIE.
DNIeKTPOMAarHUTHBIE BOJIHBI.
KBanToBsle siBiieHus"
[ToBTOpeHME, 060OIIEHNE.
94 Jlaboparoprbie pabOTHI IO KypC bubmmorexa LIOK
" p pv p " ypey https:/m.edsoo.ru/ff0c245a
BzaumoperictBue ten
[ToBTOpenue, o6odIeHNe. Pemenne
95 ACUETHBIX U KaYeCTBEHHBIX 3a]1a4 110 Bubmmorexa LIOK
p " " a https://m.edsoo.ru/ff0c2572
teme "TernnoBbie TPOLECCh
96 [ToBTOpenue, o6obmenue. Pemenue bu6nuoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaU€CTBEHHBIX 33124 110
teme "KIIJI TerioBbIx nBurareneit”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6odeHne. Pemenne

bubmuorexa [IOK

97 pacyeTHBIX U KaU€CTBEHHBIX 3a7a4 110 1 htts://m.cdsoo.ru/f0c2b30
teme "KII/I anekTpoycraHoBOK"
[ToBTOpeHnue, obodIICHNE.
98 JlaGopatopHble pPadOTHI IO KYyPC 1 1 Bubmuorexa OK
" paTop p " ypey https://m.edsoo.ru/ff0c2¢52
CBETOBEBIE SIBIICHUS
[ToBTOpenwue, o6o6menue. Padora ¢
99 TEKCTaMH I10 TeMe "3aKOHEI 1 buGmuorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHCHHS B MEXaHUKE
[ToBTOpenue, o6obmenne. Pabora c
100 TekctaMiu 110 Teme "Konebanus u 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6obueHue. Padora c
" bubmuoreka [IOK
101 TekcTaMu 110 Teme "CBeTOBEIE 1
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenwue, o606menue. Padora ¢
102 TekcTaMu 1o Teme "KBaHToBas u 1
sanepHas ¢puzuka'
OBIIEE KOJIMYECTBO YACOB I1O 102 27

ITPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IHPOBEPAEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHO¥ OBPA3OBATEJBLHOM MIPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

7 KIIACC

Kon
NMpPoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl

1.1

HCIIOJIB30BAaTh N3YUCHHBIC ITOHATHA

1.2

pa3inyaThb SABJIICHHA II0 OIMMMCAHUIO HX XaAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX NAHHOC (I)I/I3I/IHGCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHWE W3YyYCHHBIX (QHU3MUECKUX SBJICHUH B
OKpY’KarollleM MHUpPE, B TOM 4Hcie (PU3NYECKHE SIBICHUS B IPUPOJE,
IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIIEIAThH

CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBJICHUM

1.4

ONHUCHIBATh M3YYECHHBIE CBOMCTBa Ted M (U3UYECKUE SBICHMUS,
UCTIONB3ysd (pU3MYecKHe BENUYMHBI, TPU OINUCAHUW TPABUIHHO
TPAaKTOBaTh (U3NYECKHIA CMBICT HCIOJIB3YEMbIX BEJIWYHMH, UX
0003HAYCHHS U €MHUIBI (PU3NUECKUX BEIMYHMH, HAXOAUTh (HOPMYIIBL,
CBS3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEIMYMHY C JPYTHMHU
BCJIMYMHAMH, CTPOWUTh TpauKd  M3YyYEHHBIX  3aBUCHMOCTEH

(UBHYECKUX BEIIMYUH

1.5

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS M TPOIECCHI,
UCIIONIb3YSl HW3YUYEHHBbIE 3aKOHBI, IPU H3TOM JaBaThb CJIOBECHYIO
GOpMyNIHpPOBKY 3aKOHa H 3alKChIBaTh €r0  MareMaTHYeCKOe

BBIPAKCHUC

1.6

00BSACHATH (pU3MUECKHE SIBIICHUS, MPOLIECCHl U CBOICTBA TeN, B TOM
YUCI€ M B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBbIABIAT NPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTh
o0bsicHeHne W3 1 — 2 JOrMYecKuX IImaroB ¢ omopod Ha 1 — 2
M3yYEHHBIX CBOWCTBA (PM3MYECKUX SIBICHHUH, (PU3NUECKUX 3aKOHA WIIN

3dKOHOMCPHOCTH

1.7

pemarb paC‘-IéTHBIC 3aga4u B 1 -2 ,Z[eI\/'ICTBI/IH, HCIIOJIB3Ysl 3aKOHbI U




(bopMyIIbl, CBA3BIBAMOIINE (DH3MUECKIE BEIMYUHBI: HA OCHOBE aHAJIM3a
YCIOBUSL 3aJaud  3alUChIBaTh KPaTKOE YCJIOBUE, IMOJCTaBISATh
¢dbusnueckre BeTUIUHBI B POPMYIIBI U IIPOBOAUTH PACUETHI, HAXOAUTh
CIIPpaBOYHBIC JAaHHBIC, HGOGXOI[I/IMBIC JJid pClICHUA 3a/lad, OLICHUBATDH

PEATMCTUYHOCTD MOJYYEHHON (HU3HMUECKON BETMIUHBI

1.8

pacrno3HaBaTh NPOOJIEMBbI, KOTOPhIE MOXXHO PEUINTh IMPU MOMOIIU
(¢u3NUecCKUX METOJOB, B OIMCAHUU MCCIECJOBAHUS  BBIJCIATH
npoBepseMoe  MpeanojoxeHue  (TMHoTesy),  paziuyaTb U
UHTEPIPETHPOBATh TOJIYyYEHHBIH pe3yJbTaT, HaXOAUTh OIIMOKH B

XOJE€ OIIbITa, ACJIATh BBIBOABI 110 €T'0 PE3YyJIbTaTaM

1.9

NPOBOJIUTh OMBITHI O HAOMIOACHUIO (DU3MYECKUX SIBICHUH WIN
¢bu3nYecKuX ~ CBOMCTB  Tell:  (OpPMYJIUpOBaTh  MPOBEPSIEMBIC
NPEINoNOKeHUs, COOMpaTh  yCTAHOBKY U3  MPEUIOKEHHOTO

000pyA0BaHus, 3aMUCHIBATh X0/ ONbITA U POPMYIUPOBATH BHIBOIbI

1.10

BBITIOJTHATh TPSIMBIC W3MEPEHUS C HCIOIb30BAHHEM AaHAJIOTOBBIX M
U POBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS MPHOOPOB C YUETOM

3aJIaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPECHUN

1.11

MPOBOJIUTH  HCCIEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3MYECKOM
BEJIMYUHBI OT JPYrOoM C HCHOJIb30BAHUEM TMPSIMBIX H3MEpPEHUH,
y4acTBOBaTh B IUIAHUPOBAHWU YYEOHOTO HCCIEIOBaHUS, COOMPAThH
YCTaHOBKY U BBINIOJHATH U3MEPEHUS, CIeAysl MPeaIoKEHHOMY IIaHy,
buKcHpoBaTh pe3yJbTaThl TMOTYYEHHOW 3aBUCUMOCTH (U3UYECKUX
BEJIMYMH B BUJIE MPEUIOKEHHBIX TaOIUI] U TpadUKOB, JIEIaTh BHIBOJIBI

10 pe3yJIbTaTaM HUCCIEI0BAaHUS

1.12

MIPOBOANTh KOCBEHHBIC H3MEPCHHUS (U3NICCKUX BEIHYUH, CIEIys
MPEJI0KEHHOM MHCTPYKLMHU: TIPU BBITOJHEHUH U3MEPEHHU coOupaTh
AKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIISTH 3HAYCHHE HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[8.TB npaBujia TCXHUKU 0C30I1aCHOCTH pu pa60Te C

nabopaTOpPHBIM 000PYAOBaHHEM

1.14

YKa3blBaTh MPUHIUIBI  JEHCTBUS MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB, XapaKTepu30BaThb NPUHLMUIBI JEHCTBUS HU3yUEHHBIX
npuOOpOB M TEXHUYECKUX YCTPONCTB C IMOMOILIBIO WX OIHCAHUS,
UCTONb3ys 3HAaHUA O CBOWCTBaX  (U3MUECKUX SIBICHUH U

HeO6XOI[I/IMLIe (bHBquCKI/Ie 3aKOHBI U1 3aKOHOMEPHOCTHU




1.15

NPUBOAUTH TpUMEpPHl  (HaXOJUTh WHPOPMALHUIO O TMpUMEpax)
NPAaKTUYECKOTO MCIIONb30BaHUs (PU3MUYECKUX 3HAHUI B MMOBCETHEBHON
KU3HU Ui oOecriedeHusl O€30macHOCTH TIPH  OOpalieHWd C
npubOpaMu M TEXHUUECKUMH YCTPOHCTBAMU, COXPAaHEHHS 3A0POBbS U

COOJTI0/IEHNST HOPM DKOJIOTHYECKOTO MTOBEJICHUS B OKPYKAIOIIEH cpeie

1.16

OCYILECTBJIATH OTOOP MCTOYHUKOB MH(poOpManuu B ceT VHTepHET B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCA 3HAaHUM U MyTEM CPABHEHMs DPA3JIMYHBIX HCTOYHUKOB
BBIICNIATh MH(OPMAIMIO, KOTOpas SBISETCS TMPOTHBOPEUYUBOW WIIN

MOJKET OBITh HCI(OCTOBCpHOfI

1.17

UCIIOJIb30BaTh npu BBITMIOJTHEHUU y4eOHBIX 3aJlaHuil
HAy4YHONIOMYJIAPHYIO  JIUTEparypy  (U3WYECKOTO  COJeprKaHus,
CIIpaBOYHbIE Marepuaibl, pecypcel cetu HMHTepHer, BiageTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IPeoO0pa3oBaHus HHPOPMAILTUU

U3 O/IHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO31aBaThb CO6CTB€HHBI€ KpaTKUC IMUCbMCHHBIC U YCTHBIC COO6H.[€HI/I$I
Ha OCHOBE 2 — 3 HCTOYHHKOB uHPoOpMaIuu (GU3HNIECKOTO
COJICp)KaHHS, B TOM YHUCIIC TMyOJIMYHO JENIaTh KPAaTKHE COOOIICHUS O
pe3ynbTarax MPOEKTOB WU YYEOHBIX HWCCICNIOBAHUN, MpPH 3TOM
rPaMOTHO HCMOJIb30BATh HW3YYCHHBIM MMOHATUWHBIN ammapar Kypca

(U3UKH, CONTPOBOXK AT BHICTYIIJICHHE MPE3CHTALIUCH

1.19

IMIPU BBIITOJIHCHUU y‘-Ie6HBIX IMPOCKTOB U I/ICCJIC,Z[OBE[HI/Iﬁ pacupeaciaTh
0053aHHOCTH B rpyarie B COOTBETCTBUHU C IIOCTABJICHHBIMUA 3a/1a4aMU,
CJIICAUTh 3a BBIIIOJJHCHUCM IIJIaHa I[GI\/'ICTBI/II\/'I, aJICKBATHO OLICHUBATHh
COOCTBEHHBII BKJIaLl B JACATCIbHOCTb TI'PYIIIbl, BbICTPAUBATH
KOMMYHHUKAaTUBHOC B3aHMOILCfICTBHe, YUUTBIBAA MHCHUC

OKpYKaIoLIUX

8 KITIACC

Kon
NMpoBepPsIEMOro
pe3yJibTara

IIpoBepsiemble peIMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl

1.1

HCIIOJBb30BaTh MNOHATHUA

1.2

pasinyaTtb SABJICHHA II0 OIMMMCAHUIO HX XaAPAKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX NAHHOC (bI/ISI/I‘-IeCKOC SAIBJICHUC

1.3

pacrio3HaBaTh TPOSBIICHUE W3YYCHHBIX (DHU3MUSCKHUX SIBICHUUA B
OKPY>KaloIlleM MHpE, B TOM uucie (pU3nyecKue siBJICHUsS B MPUPOJIE,
IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIIEIAThH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UMUYECKUX SIBICHUN

1.4

OMHCHIBATh M3yUEHHBIC CBOWCTBA Tel U (UINYECKUE SBICHUS,
UCTIONB3Ysl (PU3UYECKUE BEIMYMHBI, IPH OIHUCAHUU TPABHILHO
TPaKTOBaTh  (U3UYECKUHA  CMBICI  HCIIOJIL3YEMBIX  BEJIHYHH,
0003HaUCHUS U €AUHUITBI (PU3UIECKUX BEIIMYWH, HAXOAUTH (DOPMYIIHI,
CBS3BIBAIOINME JIAHHYIO (DU3MYECKYI0 BEIWYUHY C JIPYTUMHU
BEIMYMHAMHU, CTPOUTh  TpadUKd  W3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3MUECKHE SIBICHUS M TPOIECCHI,
WCIIOJb3ysl M3YYEHHBIE 3aKOHbI, MPU O3TOM [aBaTh CIIOBECHYIO
GOpMyNIHMpPOBKY 3aKOHa H 3alKCBIBATH €r0  MaTreMaTHYECKOe

BBIPAYKEHUE

1.6

00BSACHATH (pU3HUECKHE MPOIECCHl U CBOMCTBA Tel, B TOM YWCIE U B
KOHTEKCTE CHUTYyallMid MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBIISITh IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OObsCHEHUE 3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOUIpl0 | — 2 HM3y4YeHHBIX CBOMCTBA

busnyecKux sIBJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIe 3a7a4d B 2 — 3 JCUCTBUS, UCTOJB3Yys 3aKOHBI U
(dbopMyIIBl, CBA3BIBANOIINE (PH3MUECKHE BEIMYUHBI: HA OCHOBE aHAIM3a
YCIIOBHA 3aJla4M 3allMChIBATE KPATKOC YCIIOBUC, BBIABIATL HECJOCTATOK
JMAHHBIX JUIS pEIIeHUs 3a7adyd, BBHIOMPATh 3aKOHBI W (POPMYIIBL,
HEOOXOMUMBIC Ui €€ pelIeHHUs, TPOBOJUTh PACYEThl U CPaBHHUBATH
MOJIy4YEHHOE 3HAaYeHHE (U3MUYECKOW BEIMYMHBI C W3BECTHBIMH

JaHHBbIMH

1.8

paciio3HaBaThb HpO6HCMLI, KOTOPBIC MOXXHO pCHIUTh IMpU IMOMOIIU
(1)H31/I‘-I€CKI/IX MCTOAO0B, UCIIOJIB3YA OMMCAHUC UCCIICAOBAHUA, BbIACIIATD
MMPOBEPACMOC MNPCAINOIOKCHHUE, OLUCHUBATL IPABUIIBHOCTHL IMOPAJKa

IMMPOBCACHUA UCCIICAOBaHMs, 1€JIaTh BBIBO/IbI

1.9

IPOBOJUTh OMNBITHI IO HAOMIOACHUIO (DU3MYECKUX SIBICHUN WiIn
¢usnueckux  CBOMCTB  Teln:  (OpPMYJIMPOBAaTH  IpPOBEpsSEMble

MMPCAII0JIOKECHUA, CO6I/IpaTB YCTaHOBKY u3 MMPEIIOKCHHOT'O




000pyI0BaHUs, ONMCHIBATH XO/JI OIBITA M (HOPMYIHUPOBATH BBIBOIBI

1.10

BBIIIOJIHATE MPAMBIC HU3MEPCHHA C HCIIOJB30BAHHMEM aHAJIOI'OBBIX
HpI/I60pOB U JaT4YUKOB (1)I/ISI/I‘IGCKI/IX BCJIMYHNH, CPABHHUBATL PC3YJIbTAThI

M3MEPEHHM ¢ YUETOM 3aJaHHOW aOCOTIOTHOM MOTPEITHOCTH

1.11

NPOBOJUTH  HMCCIENOBAaHME  3aBUCUMOCTH  OIHOW  (pusmyeckoi
BEJIMYUHBl OT JPYyIrOM C HCIOIb30BAHUEM IIPAMBIX W3MEPECHUI:
IUIAHUPOBAaTh HCCJIEIOBAaHUE, COOMpPATh YCTAHOBKY U BBIIOJHATH
U3MEpEHus, Ccleays MpeUIOKeHHOMY  IUIaHy,  (puKcupoBath
pe3yabTaThl MOJyYEHHON 3aBUCHUMOCTH B BHUJE TaOIUI U I'paUKOB,

JACJIaTb BBIBOABI IO pE3yJibTaTaM UCCIICAOBAHUA

1.12

MPOBOAHTD KOCBCHHBIC U3MCPCHUA (I)I/ISI/I‘-IGCKI/IX BCJIIMYMH:
IJIaHUPOBATb U3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaenys HpCI[HO)KGHHOﬁ HHCTPYKIOHWHU, UW BbIYUCIATH 3HAUYCHUC

BCINYHHBI

1.13

coOmomaTh TpaBWiIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢

71a00paTOPHBIM 000PYI0BAHHEM

1.14

XapaKTepU30BaTh MPHUHLUIBI JCHCTBUS W3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA HX OIHUCAHUS, HUCIONb3Ys
3HaHUS O CBOMCTBaX (PU3MUECKHX SBJIEHUI U HEOOXOIUMBbIE

¢du3nueckre 3aKOHOMEPHOCTH

1.15

pacno3HaBaThb IMPOCTBIC TCXHUYCCKUC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI o CX€MaM M CXEMATHYHBIM PUCYHKaM, COCTaBJIAATb CXEMbI
SJICKTPUICCKUX ueneﬁ C TIOCICOAOBATCIIbHBIM W  MapalJICIIbHBIM
COCIMHCHHUCM 3JIEMCHTOB, pa3in4dasd YCJIOBHBIC 0003HaYeHNs

SJIEMCHTOB JJICKTPUUYCCKHUX ueneﬁ

1.16

NPUBOJUTE TpUMEpPHl  (HaXOJUTh WHPOPMALMIO O TMpUMeEpax)
NPAaKTUYECKOTO MCIIONb30BaHUs (PU3MUYECKUX 3HAHUH B MMOBCETHEBHON
KU3HM i1 oOecriedeHus: Oe30MacHOCTH TMpU  OOpalieHuu ¢
npubOpaMH M TEXHUUECKUMH YCTPOHCTBAMU, COXPAaHEHHS 3A0POBbS U

COOJTI0/IEHNST HOPM DKOJIOTHYECKOTO MTOBEJICHUS B OKPYKAIOIIEH cpeie

1.17

OCYILECTBIIATh MOUCK MH(pOpMALUU (PU3MUECKOTO COACPIKAHUS B CETU
WNHTepHeT, Ha OCHOBE HUMEKOIIMUXCA 3HAHMM U IyTEM CpPaBHEHMS
JIOTIOJTHUTEIbHBIX HCTOYHMKOB BBIACIATh HH(GOpPMAIHIO, KOTOpas

SIBIISIETCS IPOTUBOPEYNBOM MIIM MOXKET OBITh HEJIOCTOBEPHOM

1.18

HCIIOJIB30BaTh IPHU  BBIIIOJHCHHUU y‘-IC6HI)IX SaﬂaHI/Iﬁ HAay4HO-




MOMYJISIPHYIO JTUTEPaTypy (GU3NYECKOTO COJIEp)KaHUs, CIpPaBOYHBIC
Marepuanbl, pecypcel cetu WHTepHeT; BiaAeTh IpUEMAMU
KOHCIIEKTHPOBAHMS TEKCTa, Tpeodpa3oBaHusl HHOOPMAIMK U3 OJTHOM

3HAKOBOU CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC U KPATKUE YCTHHIE COOOIIEHUS,
00001mas MHPOPMALUI0 M3 HECKOJbKUX HMCTOYHUKOB (DU3NYECKOTO
COJIep)KaHHsA, B TOM YHCIE MyONUYHO TMPEACTABIATH PE3yIbTaThl
MPOEKTHOW WU HCCIEAOBATEIbCKOM JEATENbHOCTH, TPU ITOM
rPaMOTHO HCIMOJIb30BATh W3YYCHHbIM IOHATUMHBIN ammapar Kypca

(bI/ISI/II(I/I, CONPOBOXKAATh BBICTYIIJICHUC Hpe3CHTaHHCﬁ

1.20

IIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (U3UYECKUX
MIPOLIECCOB pacHpesesiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABIEHHBIMHM  3aJjayaMM, CIEAUTh 32 BBINOJIHEHUEM IIJIaHa
JNEHCTBUM M KOPPEKTUpPOBaTb  €ro, aJeKBaTHO  OLIGHUBATh
COOCTBEHHBIM BKJaA B JIEATEIbHOCTh TPYIIIbL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE,  MPOSBISII  TOTOBHOCTH

paspemaTh KOH()IUKTHI

9 KJIACC

Kon
NMPoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOMH
o0pa3oBaTeJIbHOM NMPOrPpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1.1

HCIIOJIB30BAaTh N3YyUCHHBIC ITOHATHA

1.2

pa3inyaThb SABJIICHHUA II0 OINMMCAHUIO HX XaAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOHIUX NAHHOC (1)I/I3I/I‘IGCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHWE UW3YyYCHHBIX (HU3MUECKUX SBJICHUH B
OKpY’KalollleM MHUpPE, B TOM 4Hcie (PU3NYECKHE SIBIECHUS B MPUPOJE,
IIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO, BBIIEIAThH

CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX SIBICHUN

1.4

ONMUCBIBATbL U3YYCHHBIC CBOWCTBA Te€lI H (1)I/IBI/I‘ICCKI/IC SIBJICHHA,
HCIIOJIb3YyA (1)H3PI‘I€CKI/I€ BCJIMYHMHBI, IIpHU OIMMCAHUH IIPABUIIBHO
TPAKTOBATH (I)I/ISI/ILIGCKI/II\/’I CMBICJI HCTIOJIb3yCMBbIX BCJIMYHH,
0003HaYCHUS U CAVHUIIbI (1)I/IBI/II-ICCKI/IX BCINYHMH, HAXOJUTH (l)OpMy.]'IBI,

CBS3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEIMYMHY C JPYTHMHU




BEIMYMHAMHU, CTPOUTh  TpaduKd  M3YYCHHBIX  3aBHCUMOCTEH

(U3UYECKUX BEIMYUH

1.5

XapaKTEpHU30BaThb CBOMCTBA TCI, (1)I/I3I/IIIGCKI/IG SIBJICHUS U IIPOLECCHI,
HCIIOJIB3Yysd M3YYCHHBIC 3aKOHBI, IIpH J3TOM JaBaTb CJIIOBECCHYIO
Q)OpMYHI/IpOBKy 3aKOHa MW  3alluChiBaTb €ro0 MarcMaTH4YCCKOC

BBIPAKCHUC

1.6

OOBSCHATH (PU3MYECKHE MPOLECCH M CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE€ CUTyallui IPaKTHUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATH IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrMYecKkux LIaroB ¢ MOMOUIbI0 2 — 3 H3Y4YEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHCHHﬁ, (bHBquCKI/IX 3daKOHa WJIN 3aKOHOMCPHOCTHU

1.7

pemiaTb pacy€THble 3agaud (OmUparomMecs Ha cucremMy U3 2 — 3
YpaBHEHMIi), HCIIONB3Yysl 3aKOHBI U  (OPMYJBI, CBS3BIBAIOLINE
¢u3nueckre BEIMYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3aJa4yM
3alUCHIBATh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTAIONIME WU
M30BITOYHBIE JaHHBIC, BEIOUPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE
JUIS pelIeHus, TMPOBOAUTH PACUYETHl M OLEHHWBATH PEATUCTUYHOCTD

MOJTYYSHHOTO 3HaYCHHS (PU3MYECKON BETHUUHBI

1.8

pacro3HaBaTh TPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH T[OMOIIU
(bU3MYECKUX METOOB, UCIOB3Ys OMHCAHUE MCCIICIOBAHUS, BBIJICIISAThH
MpoBepsieMoe TMPEAINOJSIOKEHNE, OIEHWBATh MPABWILHOCTh TOPSJIKA
MPOBEJICHUS] HUCCJICOBAHUSA, [IENIaTh BBIBOJAbBI, HHTEPIPETUPOBATH

PE3YyJIbTaThL Ha6J'II-O,I[eHI/II71 H OIIbITOB

1.9

IMPOBOAWTL OIIBITEI I10 Ha6J'H-O)I€HI/IIO (bHSH'—ICCKI/IX SIBJIEHUU WJIH
(UBMYECKUX CBOWCTB TEJ: CAMOCTOSATEIHLHO COOMpaTh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpYyIOBaHMS, OMUCHIBATH XOJ OIBITA U €T0

pe3yNbTatThl, POPMYIUPOBATH BHIBObI

1.10

NPOBOJUTh TPU HEOOXOJUMOCTH CEpPHI0O TPSAMBIX H3MEPEHHH,
ompenesisi CpeJHee 3HAYCHUE H3MEpSAEeMO BEIUUMHBI ((POKyCHOE
paccTosiHue coOuparomeld JHH3bI), 0OOOCHOBBIBATH BBIOOP CriOoc00a

u3MepeHus (M3MEepUTEIHHOTO Iprudopa)

1.11

IPOBOJUTHh HCCIEA0BAaHUE 3aBUCUMOCTEH (PU3MUYECKUX BEIHYUH C
UCTOJIB30BAHUEM MPAMBIX M3MEPEHMM: IJIAHMPOBATh HCCIIEA0BaHUE,
CaMOCTOSATENBHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh PpE3yJIbTaThl

HOHy‘IGHHOﬁ 3aBUCUMOCTH (1)I/I3I/I‘I€CKI/IX BCJINYHMH B BHJC Ta6J'II/II_II/I




I‘pa(bI/IKOB, ACJIaThb BBIBOAbBI 110 PE3yJibTaTaM UCCIICAOBAHUA

MPOBOJUTH  KOCBEHHBIE  HM3MEpeHUs  (U3HYECKUX  BEJIUYHH:
IUTAHUPOBATh M3MEPEHUs, COOUPaTh SKCIEPUMEHTATbHYIO YCTAaHOBKY
U BBIOJHATh M3MEPEHUs, CleAys MPeAJIOKEHHONM WHCTPYKIUH,
BBIUHCIISTh 3HAYCHHE BEIWYMHBI M aHAJIM3UPOBATH IOJYYCHHBIE

pe3yJbTaThl ¢ YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHHH

coOmonaTh TMpaBWia TEXHUKH O€30IacHOCTH Tpu  padboTe ¢

nabopaTOpHBIM 000PYAOBaHHEM

pa3nuyuaTh OCHOBHBIE MPU3HAKH HM3YUYEHHBIX (PU3UUYECKUX MOJETEi:
MaTrepHalibHas TOUKa, aOCONIOTHO TBEPIOE TEIO, TOUCUHBI UCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IJIaHETapHas MOJENb aToMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O AApa

XapaKTepU30BaTh MPUHLMIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOW HA HX OINHUCAHUS, HCIIOJIb3Ys
3HaHUST O CBOMCTBaxX (PU3MUECKHX SBIEHUM U HEOOXOIUMBbIE

(bu3rYecKre 3aKOHOMEPHOCTH

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH M3YUYEHHBIX
TEXHUUYECKHUX YCTPOUCTB, M3MEPUTEIBHBIX npubopoB u
TEXHOJIOTUYECKUX MPOIECCOB IMPHU PEIIEHUU Y4eOHO-NPAKTUYECKUX
3aj1a4y, ONTUYECKUE CXEMBI JJIsl IOCTPOCHUS N300paKEHUH B TIIOCKOM

3epKajie ¥ coOuparome JInH3e

NPUBOAWTH TMPUMEPHI  (HAXOAUTh HMHPOPMAIMIO O TMpHUMEpPax)
MPaKTHYECKOTO MCITONhb30BaHUS (PH3MUECKUX 3HAHUH B IMOBCEITHEBHOMN
KU3HU Ui oOecrieueHHWss OE30MacHOCTH TpH  OOpamieHuu ¢
npuOOpaMH ¥ TEXHUYECKUMH YCTPOHCTBAMU, COXPAHEHHS 370POBbS U

CO6J'IIO)1€HI/I}I HOPM 3KOJIOTHUYCCKOI'O NIOBCACHUS B 01<py>1<a10me171 cpenc

OCYIIECTBIIATh TOUCK MH(POpMAIMU (PU3NIECKOTO COJIEPIKAHUS B CETH
WNuTtepuer, camoctosTeapbHO (OPMYIUPYS TIOMCKOBBIM  3armpoc,
HaXoIUuTh myTHn ONPCACIICHUA AOCTOBCPHOCTU HOqueHHOﬁ
nHbOpMALlMM HAa OCHOBE HMEIOLIUXCS 3HAHUN U JIOMOJIHUTEIbHBIX

HCTOYHUKOB

UCTIONIb30BaTh MPU  BHINIOJHEHUHM y4YeOHBIX 3aJaHWii  HAy4YHO-
MOMYJISIPHYIO JTUTEpaTypy (GU3NYECKOTO COJEp>KaHus, CIpPaBOYHBIE
Marepuaibl, pecypcel ceth HWHTEepHET; BiaAeTh NpUEMAMU

KOHCIIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHusi MH(OpMAIMKU U3 OJTHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

co3maBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIIEHHUs Ha
OCHOBEe HWH(GOpMAIMU U3 HECKOIbKUX HCTOYHUKOB (U3NYECKOTO
coJiep)KaHus, MyOJIMYHO MPEACTaBIATh PEe3yJbTaThl MPOEKTHON WU
UCCIEAOBATEIbCKOM  JIEITETbHOCTH, HpPU  3TOM  TI'PAMOTHO
MCIONIb30BaTh U3YYEHHBIN MOHITUUHBIN anmapaT u3y4aeMoro pasjaena
(GU3MKM W COMPOBOXKJATh BBICTYIUIEHHE MpE3eHTAlMed C y4EToM

0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB

1.21

IIPYU BBIMIOJIHEHUU YYEOHBIX NMPOEKTOB U HMCCIEIOBAHUN (DU3MUECKUX
MPOIIECCOB pACTIpPEACIsTh OOSI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTAaBIEHHBIMM  3aJjauaMM, CIEAUTh 32 BBINOJHEHUEM IIJIaHa
JNICUCTBUA M KOPPEKTUPOBATh  €ro, aJeKBaTHO  OILCHHUBATh
COOCTBEHHBIM BKJaA B JIEATENbHOCTh TPYIIIbL, BbICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE,  MPOSBISII  TOTOBHOCTh

pazpemath KOHQIUKTHI




HHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kona
pa3jaesia

Kox
3JIEMEHTA

IIpoBepsiemMblie 3J1eMEHTHI COACPKAHUS

®U3UKA U EE POJIb B IIOBHAHWM OKPYXAIOILIEI'O MHUPA

1.1

®duszuka — Hayka O HPpHUPOAC. SIBneHns MpUpoOIbl.
duznueckue SIBJICHHAA . MCXaHHNYCCKHUC, TCIIJIOBBIC,

SJICKTPUYCCKUC, MAI'HUTHBIC, CBCTOBLIC, 3BYKOBLIC

1.2

Ousnueckue BenuuuHBL.  M3mepenme  uszmyeckux
BenmuuuH.  Dwusmyeckue  mpubopel.  [lorpenrHocTs

M3MepeHuil. MexryHapoiHasi CucTeMa €QuHUIL

1.3

EcTtecTBeHHOHAy4YHBIH METOJl MO3HAHHWA: HaOIIOIEHHE,
IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIABMIKCHHUE TMIIOTE3,
9KCIIEPUMEHT MO0 TNPOBEpKE THUIOTE3, OOBACHEHHE

Ha6n}011aeM Oro sSABJICHUA

1.4

Onucanne GU3NIECKUX SIBICHUH C IIOMOIILI0 MOJICTICH

1.5

[IpakTuyeckue paboTHI:

#H##Par###113mepenue pacCTOSIHUM.
#HiHPar#tHI3Mepenre 00bEMa KXUAKOCTH M TBEPIOTO
Tena.

#H#Par###Onpenenenue pa3MepoB MabIX TEJl.
##Par#H##113MepeHne  Temneparypel IIpM  [IOMOIIU

JKAJKOCTHOI'O TEPMOMETPA U JAaTUMKA TEMIIEPATypPhI

INEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHMUN BEHIECTBA

2.1

HiHtPar#H#(CTpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX
pasmepbl.  OmBITHL,  JOKa3bIBAlOIIME  JUCKPETHOE

CTPOCHHUC BCUICCTBA

2.2

#H#Par### ]| prkeHune YaCTHIL BEIECTBA. CBa3p
CKOPOCTM  JBWXKEHHSI 4YacTUI[ C  TeMIepaTypou.

BbpoynoBckoe aBmxkenue, nuddysus

2.3

BSaHMOHGﬁCTBHG JaCTHull BCUICCTBA: IPUTSIKCHUC U

OTTAaJIKUBAaHUC




#HiHtPar#H## ArperatHple COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, XHUJIKOCTeH M TBEPIABIX (KPUCTAJUIMYECKUX) TEIN.

2.4 B3anMocBsa3p MeXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSX M WX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM

2.5 OcobeHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
[IpakTHyeckue pabOTHI:
#H#Par####Onenka nuaMerpa aTroMa METOAOM psJioB (C
WCIIONBb30BaHueM (oTorpaduii).

2.6 #HHPar###OnbiTel 10 HAOJMIONEHUIO  TEIIOBOI'O

pacIIMpeHust Ta30B.
HHHPar###ONBITEI IO OOHAPYKEHUIO JIEHCTBUS CHJI

MOJICKYJEIPHOI'O IPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanuueckoe IBIDKEHHE. PaBHOMepHOE u
' HEpaBHOMEPHOE JIBUKECHHE
Hi#HHPar#H##CKopoCTb. Cpennsis CKOPOCTh pu
3.2 HEpPaBHOMEPHOM JIBM)KCHUHU. Pacuér myTu W BpeMeHHU
JIBYDKEHUS
SlBnenne wHepnmu. 3aKOoH WHEpIUH. B3ammopeiicTBue
33 TeJl KaK MPUYMHA W3MEHEHHs CKOPOCTH JIBUKEHUS Tell.
Macca kak Mepa HHEpTHOCTH Tela
34 ##HtPar#Ht#] InotHocTh BewlecTBa. CBs3p IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B eIMHHIIE 00bEMA BEIIeCTBA
3.5 Cua Kak XapakTepUCTHKA B3aUMOACUCTBHS TET
36 Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOLIBIO TUHAMOMETpPA
37 #H#HtPar#Ht#IBnenne TaroteHus u cuna Tsoxectu. Cuna
' TSKECTH Ha IPYyrux Iutanerax. Bec tena. HeBecomocts
38 Cuna tpenus. TpeHue CKONBKEHHS M TPEHUE IOKOS.
' Tpenue B npupoJie U TEXHUKE
19 #HH##Par###(CnoxxeHne CwWI, HAMpaBICHHBIX TIO0 OJIHOM
' npsMoi. PaBHoIelCTBYOIIAs CHIT
3.10 [IpakTuyeckue paboTHI:




OmpeneneHne CKOPOCTH  PaBHOMEPHOTO  JIBIDKCHHS
(mapuka B OKHIKOCTH, MOJETH  JJIEKTPUUYECKOTO
aBToMOOWIsI W Tak jganee). OmnpepencHue CcpemHei
CKOPOCTH CKOJIBKEHHS OpycKka WM IIapuKa 110
HAKJIOHHOW  TutockocTH. OmpeneneHne  TUIOTHOCTH
TBEPIIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCHUMOCTh pacTspkeHHs (redopMannu) MpyKUHBI OT
NPWIOKEHHOW  cmiibl.  OTBITBL,  JIEMOHCTPUPYIOIIHE
3aBHCHMOCThH CHJIBI TPEHHS CKOJBKEHHsI OT Beca Tela U

XapakTepa COMPHUKACAIONINXCS TTIOBEPXHOCTEH

dusndueckue sABJICHUI B npupoac: NpuMEpbl ABMKCHHA C

3.11 Pa3IM4YHBIMU CKOPOCTSIMU B YKUBOM M HEXUBOW IPUPOJE,
JICHCTBHE CUJIBI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckne yCTporucTBa: TMHAMOMETP, MOIIUITHUKH
JIABJIEHUE TBEP/BIX TEJL, X)KUJKOCTEN U TA30B
il HaBnenune TBEpaoro Ttena. CrmocoObl yMEHBICHUS |
' yBEIMUYEHUS AaBIICHUS
4o JlaBiienue rasa. 3aBUCHMOCTh JaBJICHUS ra3a oT 00bEMa,
' TEMITEPaTypPhl
43 [Tepenava maBneHust TBEPABIMU TEJAMU, KUIKOCTIMHA U
' razamu. 3akoH Ilackans. ITHeBMaTHdecKkre MalIMHbI
3aBUCHMOCTh  JIaBIICHUS JKHJIKOCTH OT  TJIyOWHBI.
4.4 Iuapocratndeckuit mapamokc. Coobmaronmecs CoCyIpl.
lMuppaBnrueckre MeXaHU3MBI
Atmocdepa 3emnu u armochepHoe naBienue. [IpudanHbl
45 CYILIECTBOBaHMUS BO3AYLIHOW 0007104k 3emin. OmbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT
BBICOTHI HaJl YDOBHEM MOPsI
46 Nsmepenue armochepHoro nasieHws. [Ipubopbr st
' U3MepeHusi aTMOC(hEepHOTO JaBJICHUS
JlelicTBME XHUIKOCTM M ra3a Ha MOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBawomas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3myxoriaBanue




4.9

[IpakTyeckue paboTHI:

HccnenoBanue 3aBUCUMOCTM Beca Telna B BOAE OT
o0béMa TOrpyXKEHHOM B JKMIKOCTb YacTH Tela.
OrnpeniesieHne BBITAIKUBAIOILIEH CHUJIBL, IEHCTBYIOIIEH Ha
TENO,  NOrpyxkéHHoe B kuakocte.  IIposepka
HE3aBUCUMOCTH BBITAIKUBAKOUIEH CHJIbIL, JIEUCTBYIOIIEH
Ha TEJNO B JKUAKOCTH, OT Macchl Tena. OIbITh,
JEMOHCTPUPYIOUIME  3aBUCUMOCTH  BBITAJIKHBAOLIEH
CHJIBI, JEMCTBYIOIIEH Ha TENO B XKHUJIKOCTH, OT 00bEMa
IOTPYKEHHOU B KUAKOCTb YaCTU Telda U OT INIOTHOCTH
KUJKOCTH. KoncTpynpoBanue  apeomerpa  Win
KOHCTPYUPOBAHWE  JIOAKM U  OlpeAciieHHe €€

Ipy30I0AbEMHOCTH

4.10

®dusznueckue  SABICHUS B TPUPOJE:  BIUSHHE
aTMOC(EPHOTO JaBJICHUS Ha )KUBOW OpPTaHM3M, IJIaBAHUE

pBIO

4.11

TexHuyeckrne YCTpPOMCTBA: COOOIIAIONIUECST COCY/bI,
YCTPOMCTBO BOJOMNPOBOJA, THAPABIUYECKUI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOILIHOCTbD, SHEPI' A

5.1 Mexanunueckas pabota
5.2 MexaHndeckass MOIITHOCTh
53 [IpocThie MexaHHW3MBI: pblyar, OJOK, HaKJIOHHAs
. MJI0CKOCTh. [IpaBuiio paBHOBECH pblyara
5.4 [TpumeHeHne paBuIa paBHOBECHSI phluara K 00Ky
«30m0T0e  mpaBwio»  MexaHukH.  KoaddumnmeHt
5.5 IOJIE3HOT'O JICUCTBUS MEXAHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanbHas SHEPruM Tela, MOAHITOr0 Haa 3eMuIEi
5.7 Kunernueckas sneprus
5.8 [Tonnass mexaHuveckass >HEprus. 3aKOH H3MEHEHUs M
' COXpaHEHHUS MEXaHUYECKOU SHEPTUU
5.9 [TpakTrueckue pabOTHI:




#HPar###Onpenenenne paboThl CHIIBI TPEHUS TPU
PAaBHOMEPHOM JIBIDKEHMM Tela IO TOPU30HTAIbHOU
nosepxHoctu. MccinenoBaHue yclnoBUI  paBHOBECHs
ppiuara. M3mepenue KIIJI HakIOHHONH IJIOCKOCTH.

M3ydeHue 3aKkoHa COXpaHEHUS] MEXAaHUYECKOW SHEPTUU

dusznueckue SBICHHUSI B npupoae: pblHaru B TCJIC

5.10
4eJI0BEKa
TexHudeckne yCTpPOWCTBA: pblYar, IOABWKHBIA W
5.11 HETIOJBHKHBIN OJIOKH, HAaKJIOHHAs TUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KITIACC
Kon Kon
IIpoBepsiemblIe 3J1eMEHTBI COACPKAHUS
pasaeia 3JICMEHTA
TEIUIOBBIE ABJIEHWA
OCHOBHBIE TOJIOXKEHUSI MOJIEKYJSIPHO-KMHETUYECKOU
61 TEOpUM CTpOEHMs BemlecTBa. Macca M pa3mepbl
' MoJIeKyJ.  OmbITBI, NOATBEP)KJAIOIIUE  OCHOBHBIE
HIOJIOKEHHSI MOJIEKYJIIPHOKUHETHUECKOW TEOpUU
Mogenu  TBEPAOrO, IJKHUAKOTO W Ta3000pa3HOro
6.2 cocTosHU BemiecTBa. Kpucraminueckue u amopQHbie
Tena
OOBbsicHEHHE CBOMCTB Ta30B, KUAKOCTEH M TBEPIBIX TEN
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJISIPHOKMHETUYECKOU
TEOpUH
6.4 CmMaunBaHue U KaWUISIPHbIE SIBJICHUS
6.5 TermoBoe pacumpeHue 1 CKaTue
66 Temneparypa. CBs3p Temmeparypel €O CKOPOCTBIO
' TEIUIOBOTO JBM)KEHUSI YACTHIL
67 BuyTtpennsist sneprust. CnocoObl U3MEHEHHsI BHYTPEHHEH
' SHEPruu: Terionepeaya u coBepieHne padboTbl
6.8 Buapl Temnonepenayun: TEIIONPOBOJAHOCTb, KOHBEKIIUS,




U3Iy4eHue

KomnuectBo  Temmorel. YiaeiapHasd  TEMIOEMKOCTH

6.9
BelIeCTBa
TermmooOMeH © TEIJIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OasaHca
611 [InaBneHue U OTBEpACBAHNE KPUCTAJUTMUYECKUX BEIIECTB.
. VY aenbHas TEIIOTa IIIABICHUS
[TapooOpa3oBanrie w  KoOHjeHcamus.  Vcmapenwe.
612 Kunenne. VYaenpHas  temnora  mapooOpa3oBaHMS.
' 3aBUCUMOCTh TeMIEpaTypbl KUIMEHUS OT aTMOC(HEepHOTro
JTABJICHHUS
6.13 BnaxxHocTs BO3IyXa
6.14 DOHeprus TOIUIMBA. Y IeJIbHAas TEIIOTa CropaHus
[Tpunnunel  paboTel  TerioBbix  aBurareneit  KI1J]
6.15 TEIUIOBOI'O JBUTraTeid. 1eIUIOBBIE ABUTaTEIM W 3allyTa
OKpYXKalolIeil cpeibl
3aK0H COXpaHEHUS U MPEBPAIICHHUS YHEPTUU B TEIUIOBBIX
6.16
mporeccax
[IpakTuyeckue paboOTHI:
HH#HPar###OnbITEI IO  OOHApY)KEHUIO JEHCTBUS CHII
MOJICKYJIIPHOTO TIPUTSKEHHUSL.
HH#HParfH##0ONbITBL 110 BBIPAIMBAHUIO  KPUCTAJIIIOB
MOBapEHHOM COMM WU caxapa.
#H#HPar#H##0nbITBl 10 HAOMIOACHUIO  TEIUIOBOTO
617 paciIUpeHust Ta30B, KUAKOCTEH U TBEPIBIX TEII.

#H##Par###OnpeneneHue naBlieHUs BO3Ayxa B OaJloHe
IINPHIIA.

HHHPar#H##ONbITEL, JIEMOHCTPUPYIOIIUME 3aBUCUMOCTD
JABJICHUS] BO3JyXa OT €ro o0béMa M HarpeBaHusl WK
OXJIaXICHUSI.

H#HH##Par###] [poBepka runoTe3bl JTUHEHHON 3aBUCUMOCTU

JJINHBI CTOJIOMKA KHUIKOCTH B TepMOMeTqueCKOﬁ




TpyOKe OT TeMIepaTyphl.

#H#HPar###Halmonenue WU3MEHEHUs BHYTpPEHHEN
SHEPTrUU Tella B pe3ysibTare TeIvlonepenadyd U padoThI
BHCIIHUX CHUJI.

##HtPar#H##llccnenoBanue sBIEHUS TEIJIOOOMEHa TMpH
CMEIIMBAHUU XOJIOTHOW U TOPSYEH BOIBI.
#H#Par###Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJTyYCHHOTO BOJIOM MpH TEIUIOOOMEHE C HarpeThiM
METATUICCKUM ITHITUHIPOM.

#HHPar###Onpenenenue  yACIbHOM  TETUIOEMKOCTH
BEIIIECTBA.

#HH##Par###ccnenoBanue mpoliecca UCTIapeHus.
#HHHPar###OnpeneneHue  OTHOCUTENILHOW — BJIAXKHOCTHU
BO3/yXa.

#HHHPar###Onpenenenue yaeinbHOW TETUIOTHI IJIaBICHUS

Jbaa.

6.18

Ou3MYEeCKUEe SBICHUA B NPUPOJIC: TOBEPXHOCTHOE
HATSAKCHUC W KallWJJIAPHBIC ABJICHUA B IPUPOIL,
KPUCTAJUIBI B mipupoje, usnydenue CojHIa, 3aMep3aHue
BOJ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHUE POCHI, TyMaHa,

HUHCA, CHETA.

6.19

TexHuueckne  yCTpOWMCTBA: KANWUISIPb, IMPUMEPHI
HCIIOJIb30BAaHHA KPUCTAJIIOB, )I(I/II[KOCTHI)IP'I TEPMOMETDP,
JIATYUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, TUTPOMETpBI, TICUXPOMETp, THapoBas TypOHHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUA.

OJIEKTPUYECKHUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpu3aius Tel. [[Ba poja 3JIeKTpUYECKUX 3apsiioB
B3aumopelictBue 3apsokeHHBIX Tell.  3akoH  Kynona

7.2 (3aBUCHMOCTb CHJIBI B3aUMOJIEMCTBUS 3apSUKEHHBIX TEJ OT
BEJIMYMHBI 3aPs1/I0B M PACCTOSIHUS MEXKTy TEJIaMH)

. Onexrpuueckoe none. Hanpspk€HHOCTD 3IEKTPUUYECKOTO

I10JIA. HpI/IHI_[I/IH CYHnCPIIO3NIHUU JJICKTPUICCKHUX moJiei




(Ha Ka4YeCTBEHHOM YPOBHE)

Hocutenu »siexkTpuuecKkux 3apsaoB. IeMEHTApHBIN

7.4 anextpudeckuid 3apsan. Ctpoenue aroma. [IpoBogHuKkHN 1
JIUDICKTPUKH
7.5 3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiia
76 DNeKTpUYeCcKuil  TOK.  YCJOBUS  CYIIECTBOBaHUS
' 3JIEKTPUYECKOT0 TOKA. VICTOUHUKHN MMOCTOSHHOTO TOKa
JeiicTBus JIIEKTPAUYECKOTO TOKa (TeruioBoe,
7.7 XMMHUYECKOE, MAarHUTHOE). OJIEKTPUYECKUIl TOK B
JKUJIKOCTAX U ra3ax
. Onektpuueckass 1enb. Cuna Toka. DIEKTPUUYECKOE
' HaIpsKeHHUE
=9 CormnpoTuBieHue MPOBO/IHUKA. VY nenbHOE
' COTIPOTHUBJICHUE BEIIIECTBA
7.10 3akoH OMa Jij1s1 yyacTKa 1enu
711 IlocnenoBarenbHOE U HapaliebHOE  COEOUHEHUE
' MIPOBOJIHUKOB
PaGora u MOLIHOCTH SIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyns — Jlenua
713 DJNEeKTpUUYECKHE LEMU U MOTPEOUTENN 3JIEKTPUUECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[locTostHHBIE MarHuThl. B3anMOAeHCTBHE MOCTOSTHHBIX
7.14
MAarHuTOB
715 MarnutHoe mosie. MarHuTHOoe 1mone 3eMIIM U €ro
. 3HAUEHHUE JUIsl KU3HU Ha 3emIie
7 16 OneiT OpcTena. MarHuTHOE MOJIE 3JIEKTPUYECKOTO TOKA.
' [IpumMeHeHue 3EeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOrO MOJII Ha NPOBOJHHUK C TOKOM.
717 DNeKTpOoABUTATENh TTOCTOSSHHOTO TOKa. Mcmonb3oBaHue
' JJIEKTPOABUTaTENEed B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOpTE
7.18 Onpitel  ®apanes.  SIBneHue  3JI€KTPOMArHUTHOU




naayknuu. [Ipasuio Jlenna

DNEeKTpOreHepaTop. CniocoOmI MOJTyYEHUS
7.19 BJIEKTPUYECKOW  SHEPIUHU. DNEKTPOCTAHITIHI Ha

BO300OHOBJISIEMBIX UCTOYHUKAX SHEPTUN

[IpakTuueckue padoThI:

OnbITEI IO HAOIONECHUIO SJICKTPU3AIMH TEJI WHIYKIHEH

Y TIPH CONIPUKOCHOBEHUH.

UccnenoBanue neMCTBUS DJIEKTPUYECKOTO MO Ha

MIPOBOJHHUKY U TUIJICKTPUKH.

COopka u mpoBepka pabOThI DIEKTPUYECKON MU

MMOCTOSIHHOTO TOKA.

W3Mepenue u peryanpoBaHUe CHIIBI TOKA.

W3mepenue u peryanpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3

PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA M HANPSHKCHUS

Ha Pe3UCTOpeE.

OnBITHI, JEMOHCTPHPYOIIUE 3aBUCUMOCTh

AJIEKTPUYECKOTO COMPOTHUBIICHUS] TPOBOJHUKA OT €ro
7.20 JUTMHBI, TIJIOIA]IM TTOTIEPEYHOTO CEYCHHS U MaTepHara.

[IpoBepka mpaBWia CIOXKEHUS HANPSHKCHUM  TpHU
[IOCJICZIOBATEIbHOM ~ COEAUHEHUU [JBYX PE3UCTOPOB.
[IpoBepka mpaBuna A CHJIBI TOKA IIPU MAPALUICIbHOM
COeIMHEHUH  pe3uctopoB.  OmpeneneHue  paboOThHI
JNEKTPUUECKOTO TOKA, MIYLIEro Yepe3 pPe3UCTop.
OnpeneneHue  MOUIHOCTH — AJIEKTPUYECKOTO  TOKA,
BbIIEIIIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CWJIBl TOKA, MIYIIEr0 Yepe3 JaMIOuKy, OT HaIlpsHKEHUs
Ha Heil. Onpenenenue KIIJL narpeBarens. Mccnenosanne
MAarHUTHOTO B3aUMOJICHCTBHS TOCTOSHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO MOJISt MOCTOSIHHBIX MarHUTOB IPU
ux oOwveauHeHun u  pazgeneHun. ccnenoBanue
JNENUCTBHUA DJIEKTPUYECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI




B3aI/IMOZ[eI>'ICTBI/ISI KaTyllKM C TOKOM U MarHura OT CHJIbI
TOKa W HaIllpaBJICHHUA TOKa B KaTyIIKE. I/I3yquI/Ie

Z[ef/'ICTBI/I}I MAariuTHOro IoJii Ha IMPOBOAHUK C TOKOM.

KoHncTpyuposanue " N3y4EHUe paboThI
3JEKTPOABUTATENS. N3mepenne KITA
JJEKTPOJABUIATENbHOW  yCTaHOBKH.  OmBITBI 11O

HUCCICOOBAaHUIO SBJICHUA SHCKTpOMaFHHTHOﬁ WHAOYKIWU:
HUCCICA0OBAHUC W3MCHCHMI 3HAYCHUS U HaIpaBJICHUA

HWHIYKIIMOHHOTO TOKa

7.21

@usnueckue SABICHUSA B IPUPOJE: IJIEKTPUUECKHE
ABIeHUsT B atMocepe,  DIIEKTPUYECTBO  KUBBIX
OpPraHu3MOB, MarHUTHOE MoJje 3eMiH, JIpeld MoJocoB,
POJIb MArHUTHOTO TOJISL JUIS J)KU3HU Ha 3emile, MOJIIpHOe

CHAHUC

7.22

TexHuYecKkne YCTPOWCTBA: SJCKTPOCKOI, amIepMerp,
BOJIETMETP, PEOCTAT, CUETUHMK DIICKTPHUECKOW DHEPTHUH,
JJIEKTPOOCBETUTENILHBIC ~ NPUOOPHI,  HarpeBaTelbHBIC
AJIEKTPONTPUOOPHI (mpumeps), AIIEKTPUUYECKHE
MNpCAOXPAHUTCIIN, OBJICKTPOMAIHUT, OSJICKTPOABUTATCIIb

IMOCTOSAHHOI'O TOKA, TCHECPATOP IMMOCTOAHHOI'O TOKA

9 KITACC
Kon
Kon anemenra [IpoBepsieMble 2IEMEHTBI COACPKAHNUS
pasznena
MEXAHUWYECKMUE ABJIEHUA
{ Mexanuueckoe JBHKEHUE. MarepuaibHasg TOYKA.
i Cucrema otcuéra
g 8.2 OTHOCHUTEIHLHOCT, MEXAHNYECKOT'O ABIDKEHUSA
8.3 PaBHOMEpHOE MPAMOIUHENHOE IBUKEHUE
###Par###HepaBHOMEpHOE TIPSMOJIMHEWHOE JTBIKCHUE.
8.4 Cpennsss M MIHOBEHHas CKOpPOCTb Tejla  IIpHU

HCPaBHOMCPHOM JIBMXKCHHUU




Yckopenue. PaBHOyCKOpEeHHOE IIPSAAMOJIMHENHOE

8.5
JIBIDKEHUE
8.6 #H##Par###CBoO0HOE mageHue. OneITel [ annies
#iPar#H##PaBHOMEpHOE JBWKEHHE I0 OKPY)KHOCTH.
8.7 Ilepuon u uwactota oOpamienus. JluHelHast M yriioBas
ckopocTu. LleHTpocTpeMUTENBHOE YCKOPEHUE
8.8 [TepBsiii 3akoH HproToHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tpetuii 3akoH HeroTOHA
8.11 HAHParf##] [puHiyn cyneprno3uuum Cui
8.12 Cwuia ynipyroctu. 3akoHn ['yka
###Par###Cuna TpeHUs: Cwia TPEHHSI CKOJBKEHUS,
513 CHUJIa TPEHUS [TOKOs, IPYTHE BUIbI TPEHUS
#i#Parf###(Cuna  TSHKECTM U 3aKOH  BCEMHPHOTO
.14 TATOTEHUS. Y CKOpEeHHe CBOOOIHOTO MaIeHUs
Jemwxenne  mianet  Bokpyr  Comnma.  Ileppas
515 KOCMHYECKask CKOpocTb. HeBecoMoCTh 1 neperpy3ku
PaBHOBecue MaTepuaibHOM TOYKU. AOGCOIIOTHO TBEPIOE
8.16 oo
###Par###PaBHOBece TBEPIOTO Tella ¢ 3aKPETUIEHHON
817 ocblo BpaieHus. MoMmeHT cuibl. LleHTp TshxecTH
8.18 Nmnynsc Tena. 3menenue umnynbca. Mmmynbc cuiib
8.19 3aKOH COXpaHEHUs UMITyJbCca
8.20 HiHHParfH##PeakTUBHOE BUKEHUE
8.21 Mexanudeckasi paboTa ¥ MOITHOCTb
PaGora cun Tsxkectu, ympyroctd, TtpeHus. CBs3b
.22 SHEPIruu U paboThHI
[lorenuuanbHast 2Heprust Teia, MOAHATOTO  Hal
523 MOBEPXHOCTHIO 3eMJIU
8.24 [loTeHunanbHas SHEPrUsl CKATOM MPYKUHBI
##tPar#H#Kunetnueckas  sHeprus.  Teopema o
525 KUHETUYECKON YHEPTUn
8.26 HiHPar#H##3aKOH COXpaHEHUSI MEXAaHUYECKOM SHEPTUn




8.27

[IpakTuyeckue paboTHI:

Ompenenenne cpeaHell CKOPOCTH CKOJBXKEHHsA Opycka
WIM JIBWKCHHUS IIapvKa MO HAKJIOHHOW TUIOCKOCTH.
OmpenienieHre YCKOPEHUs Tela MPU PaBHOYCKOPEHHOM
JBVYKEHHU 110 HAKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH IYyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM JBIDKCHUH 0€3 Ha4albHOI CKOPOCTH.
[lpoBepka THIIOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JBIKCHUU O€3 HAYalbHOW CKOPOCTH MYTH OTHOCSTCS
KaKk psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT CWJIBl HOpMaJbHOro JaBieHus. OrmnpeneneHue
KodQdHIIMeHTa TpeHUs CcKoJIbkeHus. OnpeneneHue
KEcTKOCTH TpyXuHbL. OmpeneneHue pabOTHl  CHIIBI
TPEHHS TPH PAaBHOMEPHOM JIBWKEHHHM Tejla IO
TOPU3OHTAILHOW TOBepxHOCTU. OrmpeneneHue padOThI
CWJIBl ~ yNpPyrocTd Tpu  ToabéMe  Tpy3a ¢
UCIIOJIb30BAHUEM  HETOJBIKHOTO ¥ TOABHKHOTO

OJIOKOB

8.28

dusnueckue SBICHHUI B IpupoAc: MpUIMBbBI U OTJIUBEIL,
JABHOKCHHUC IIJIAHCT ConaeuHom CUCTCMBI, PCAKTHBHOC

ABHUIKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuueckne  yCTpOMCTBA:  COMAOMETP,  JAaTUYHUKH

TI0JIOXKEHHMSI, PACCTOSIHUS M YCKOPEHHUS, PaKEThI

MEXAHNYECKUE KOJIEBAHMA 11 BOJIHBI

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKH

> KoJieOaHui: IepUo, YacToTa, aMILTUTy1a
9.7 Marematudeckuii u MPY>KUHHBIN MAasITHUKHU.
' [IpeBpaieHre sHeprun Mpu KoaedaTeIbHOM ABMKCHUU
93 3aryxatonme kojeOaHus. BbIHyXaeHHbIE KoJIeOaHus.
' Pe3onanc
Mexannyeckre BosHbl. CBOIMCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononsHbIE W TOMEpeYHbIe BOJHBL. J[JMHA BOJHBI U

CKOPOCTb eé pacnipoCTpaHCHUS. MexaHndeckre BOJHBI B




TBEPJIOM TeJle, CEUCMHUUECKUE BOJIHBI

9.5 3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHHe 3ByKa
9.6 Nudpa3Byk u ynbTpa3Byk
[IpakTuyeckue paboTHI:
Ompenenenne 4YacTOThl M Tepuojaa  KoJjeOaHWi
MaTeMaTU4eCcKOro MasiTHUKA.
Ompenenenre 4YacTOThl M TEepuoja  KoJjieOaHWi
NPY>KMHHOT'O MasiTHUKa
97 HccnenoBanue 3aBUCUMOCTH — Iepuojia  KoJjeOaHMi
' MOJIBEIIEHHOIO0 K HUTH TIpy3a OT JUIMHBl HWTH.
HccnenoBanne 3aBUCUMOCTH — Tepuojia  KoJjeOaHMi
IIPYKUHHOTO MasTHUKAa OT Maccel rpysa. IIposepka
HE3aBUCHMOCTH nepuosa Kosie0aHui rpy3a,
MOJIBEILIEHHOI'O0 K HUTH, OT MAaccChl Ipy3a U KECTKOCTU
npyxuHsbl. I3Mepenue yckopeHus cBOOOIHOTO MaJieHUs
®dusnueckue SBJICHUS B MPUPOJE: BOCIPUSATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MJIETPACEHUE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 3XO0
9.9 TexHudeckne yCTpPOWCTBA: 3XOJIOT, MCIOJIb30BaHUE

yJIBTPa3ByKa B ObITY ¥ TEXHHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DIEeKTPOMArHUTHOE MOJ€. DIEKTPOMArHUTHbIE BOJIHBI.

101 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH

10.2 [[Ixana >eKTpOMarHUTHBIX BOJTH

103 OnexTpoMarHuTHasg npupona ceta. CKOpOCTh CBETa.

. BonHoBBIE CBOlICTBa CBETA

[IpakTuueckue paboOThI:

10.4 N3ydyeHnne CBOWCTB  JJIEKTPOMArHUTHBIX BOJH C
MTOMOIIBI0 MOOHITBHOTO Telie(hoHa
dusnueckue SBICHUS B MpPUPOJE: OHUOIOTHYECKOe

10.5 JeiicTBHE BUJIUMOTO, yIbTpaduoIETOBOrO u
PEHTIE€HOBCKOI'0 U3JIy4YEHUN

" TexHuueckue YCTpOMCTBA:! HCIIOJIb30BAHUE

OJICKTPOMArduTHEIX BOJH JJI COTOBOM CBSI3H




11

CBETOBUGIE ABJIEHUA

11.1

JlyueBast mosenb cBeta. lcTouHMKH cBETa

11.2 [IpsamonuHerHOe pacnpoOCTpaHEHUE CBETA
13 OTtpaxenue cBeta. [lmockoe 3epkano. 3aKOH OTpaKEHHS
' cBeTa
14 [Ipenomnenue cBeta. 3aKOH NPEIOMIICHUS CBETa.
. [TonHOE BHYTpEHHEE OTPpAKEHUE CBETA
11.5 Jlunza. Xop jiydeit B IMH3E
116 OnTuueckas cucrema (oToanmapara, MUKpPOCKONa H
' TeJIecKona
117 'maz kak omnrTuyeckas CHUCTeMa. bBIM30pPYKOCTh W
' JaTbHO30PKOCTh
118 Paznoxenue 6enoro csera B crekTp. OnbiTel HboTOHA.
' CrnosxeHue cieKTpalbHBIX 1IBETOB. [{ucnepcus cBera
[IpakTuueckue paboThI:
#iHtPar#HH#lccnenoBanue 3aBUCHUMOCTHU yria
OTpakKeHHsI CBETOBOTO JIy4a OT yIJjia MaJIeHusl.
#i#HPar##l3yueHne  XapakTEepUCTUK  HM300pakeHUs
MpeaMeTa B IUIOCKOM 3epKaje.
###Par#t##cciienopanue 3aBAUCHMOCTH yria
NIPEJIOMJICHUS CBETOBOIO Jiyya OT yIJla MaJieHus Ha
119 TPaHUIIE «BO3IyX — CTEKIION.

###HPar###lonyuenne  M300paXeHUH C  MOMOUIBIO
coOuparoren JTUH3BI.

#i#tPar#H#Onpenenenue (QOKYCHOTO pacCTOSHUS U
OINITUYECKOHN CHUJIBI COOMpArOILEeH TNH3BI.
HHPar#H##ONBITEL IO  pa3NIOKEHUIO OeIoro cBeTa B
CHIEKTP.

H#H##Par#H##ONbITBl 110 BOCHPUATHIO LBETA NPEIMETOB

MIpU UX HAOJIOACHUH Yepe3 LBETOBBIE (PUIBTPHI

11.10

®dusnueckue siBICHUS B npupoje: 3atMeHus ColiHIa u
JIyHbl, 11IBeTa TeJ, ONTHYECKUE SIBJICHHS B atMmocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

TexHuueckue YCTPOMCTBA: OYKHU, IIEPUCKOII,




doToamnmapar, ONTUYECKHUE CBETOBO/IBI

12

KBAHTOBBIE ABJIEHUA
21 OmnbiTel Pezepdopna u miaHerapHas MoAeidb aToMa.
' Mogens aroma bopa
192 Hcnyckanue M MOIVIOIIEHHE CBETa aroMoM. KBaHTEHI
' JInnenyaTslie CIEKTPBI
12.3 PagnoaktuBHOCTB. Ab(da, 6eTa- 1 raMMa-u3mydeHHs
14 Crpoenue aroMHoro snapa. HykioHHas Mozeinb
’ aTOMHOTrO siapa. M30Tomnsl
s PagnoaxktuBHele npeBpauieHusd. llepnon mnomypacnana
. ATOMHBIX fJIEP
126 SnepHble peakuuu. 3aKOHbI COXpPAHEHMs 3aps0BOIO U
' MacCOBOTO YUCEI
12.7 OHeprus cBs3u aTOMHBIX sifep. CBA3b Macchl M SHEPTUU
198 Peakiuu cunTes3a u nenenus saep. VcTouHuku sHeprun
' CounHua u 3B€31
12.9 Snepnas osHepreruka. JleWicTBUE — paAMOAaKTUBHBIX
' W3IIyYEHUH HA )KUBbIE OPTaHU3MBbI
[IpakTuueckue paboOThI:
HabmiogeHne CIUIONMIHBIX M JIMHEHYaTBIX CHEKTPOB
U3ITy4YEHHUS.
12.10
HccnenoBanue TpeKoB: M3MEPEHHE SHEPIMM YaCTHUIIbI
[0 TOPMO3HOMY MyTH (110 oTorpadusim).
W3mepenune paanoakTUBHOIO (oHA
@dusznueckue ABICHUSA B IIPUPOJE: ECTECTBEHHBIN
paavoaKTUBHBIN ¢oH, KOCMUYECKHUE TyuH,
12.11 PaIMOAKTHBHOE W3JIyYEHHE MPUPOJHBIX MHUHEPAJOB,
JCUCTBHE DPAJAMOAKTUBHBIX W3JIy4YCHHM Ha OpraHu3M
YeJI0BEKa
1212 Texnnueckne YCTpOMCTBa: CIIEKTPOCKOII,

HHI[HBHILyaJ'ILHLIfI AO3UMCTpP, KaMCpa Bunscona




IHHPOBEPAEMBIE HA OI'D I1IO ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJbHON
IHPOI'PAMMbBI OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

Kon
NMPOoBEPsSIEMOr0
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K NPEeAMETHBIM pe3y/bTaTam
0a30BOr0 YPOBHSI 0CBOEHUSsI OCHOBHOI 00pa3oBaTe/ibHOIi
NPorpaMmMbl OCHOBHOI0 0011ero oopa3oBanus Ha ocHoBe ®I'OC

[lonumanue ponu  (U3MKM B HAyyHOM  KapTUHE  MUDA;
c(OpMUPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBS3U
U TO03HABAEMOCTU SIBIICHUHA MPHUPOJBI, O PpOJM 3KCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poaud (GU3MKKM B Pa3BUTUHU
€CTeCTBEHHbIX HAyK, TEXHHMKH U TEXHOJIOTUH, 00 SBOJIIOLUHU
¢u3nuecKux 3HAHUNW W UX POJU B IIEJIOCTHOW €CTECTBEHHOHAYYHOMH
KapTHHE MHpPA, O BKJAJE POCCHHUCKUX M 3apyOeKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO

Mupa, pasBUTUC TCXHUKH U TEXHOJIOT Uit

3HaHUS O BHJAX MaTepuu (BELIECTBO M MOJE), O JABWXKEHHM Kak
croco0e CyIecTBOBaHHsI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOPHH
CTPOEHHUSI BEILECTBAa, O (PU3NYECKOM CYIIHOCTH SIBICHUH HpPUPOIbI
(MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHbIX W KBaHTOBBIX);
YMEHHE pa3IndaTh SABJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3HUUECKOE SIBICHUE;
YMEHHE PACIIO3HABATH MPOSBICHHE W3YUYEHHBIX (PU3NUYECKUX SBIICHHUMA
B OKDYKAalIIEM MHpPE, BBIAEIAS HX CYIIECTBEHHBIE CBOMCTBA

(mpu3HaKH)

Brnanenue ocHOBaMM TOHATHMHOTO amnmapara W CHUMBOJIHMYECKOTO
a3blka (U3MKH U KCIIOJIb30BAHME WX JJISI PELeHHUs y4eOHbIX 3a/1ad;
YMEHHUE XapaKTepu30BaTh CBOWCTBA TeN, (U3MUYECKHUE SIBICHUI U

MpoNHeCChl, UCIIOJIb3Ys1 (I)YHI[aMeHTaJIBHBIC N SMITUPUYICCKHUEC 3aKOHBI

VYMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA TEII U (I)I/ISI/I‘-IGCKI/IG SIBJICHHA,

UCTIONB3YS (PH3UYECKIE BETUIHHBI

Brnanmenne ocHOBaMHM METOJOB HAy4YHOTO TO3HAHUS C Y4ETOM
coOnrofeHns mpaBuil 0€30MacHOro TpyJa: HaOMroAeHue (PU3HYECKUX
SIBJICHUI:

YMCHUC CAMOCTOATCIIbHO COGI/IpaTB SKCIICPUMCHTAJIbHYO YCTAHOBKY




U3 JIAaHHOTO Habopa o0OpyIOBaHUS 10 WHCTPYKIIMH, OMHUCHIBATH XOJT
OTIbITA U 3aIIMCHIBATh €r0 PE3yJIbTaThl, (POPMYIUPOBATH BBHIBOIBI;
MMPOBCACHUEC NPAMBIX U KOCBCHHBIX I/ISMCpeHI/Iﬁ (1)I/ISI/I‘I€CKI/IX BCIIMYHNH:
YMEHUE IUIAHUPOBATh HM3MEPEHUS, CaMOCTOSTEIILHO COOUpATh
HKCIIEPUMEHTANIbHYI0  YCTAHOBKY TI0 HHCTPYKLIMH, BBIUYHCIATDH
3HAYCHUC BCIIMYMHBI W AHAJIMU3UPOBATH IIOJYUCHHBIC PE3YJILTAThI C
Y4ETOM 3aJaHHOM MOrPEIIHOCTH PE3yJIbTATOB U3MEPEHU;
MIPOBEJICHUE  HECIOXKHBIX  JKCHEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO ~ CcOOMpaTh JKCHEPUMEHTAJbHYI0 YCTAaHOBKY U
MPOBOAWTH  HUCCIENOBaHME MO  MHCTPYKLIMH,  MPEACTaBIATH
MOJTyYCHHBIE 3aBUCUMOCTH (DM3MYECKUX BEIWYMH B BHUJAE TaONUIl U
rpaduKoB, YUUTHIBATh OTPEIIHOCTH, J€TaTh BHIBOABI MO Pe3yJbTaTaM

Hucciaca0oBaHus

[lonnmaHue  XapakTEPHBIX  CBOMCTB  (PH3MUYECKHMX  MOJENeH
(MaTepuanabHas TOYKa, aOCOMIOTHO TBEPJAOE TENIO, MOJIEIH CTPOCHHUS
ra3oB, JKMJIKOCTEM W TBEPABIX TeJ, IUIAHETapHas MOJENb aroMma,
HYKJIOHHAasi MOJENb aTOMHOIO sipa) U YMEHHE NPUMEHATh UX JUIsS

00BbsiICHEHUST (PUBNIECKUX TIPOIIECCOB

YMeHue O0OBACHATH (U3MUECKHE MPOLECChl M CBOMCTBA TEJ, B TOM
yuciae M B KOHTEKCTE CHUTYallMil TNPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YACTHOCTH, BBIABIIATh IPUUYMHHO-CIICICTBEHHBIE CBA3U U
CTPOHUTH OOBSICHEHHE C ONOPON HAa W3yYEHHBIE CBOWCTBA (PU3MUIECKUX

HBHCHHﬁ, (1)I/I3I/I‘-I€CKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACITIN

YMmeHue pemath pacu€THble 3amaud (Ha 6ase 2 — 3 ypaBHEHuUM),
UCTIONb3ysd 3aKOHbl U (OPMyJbl, CBS3bIBaIOIIUE  (U3NUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allUChIBATh KPATKOE YCJIOBHME 3a/auH,
BBISIBJIATh HEJOCTAIOIIME JaHHbIE, BBIOMpaTh 3aKOHBI U (HOPMYJIBI,
HEoOXouMBbIe Ui €€ peleHHs, UCIOIb30BaTh CIPABOYHBIC JaHHBIE,
IIPOBOAMTH pacdy€Tbl M OLIEHWBATH PEATMCTUYHOCTH IOJyYEHHOTO
3HA4YeHUs (PU3NYECKON BEIMYUHBI; YMEHUE OIPENEeNATh Pa3MEPHOCTh

(bu3nUecKoil BeTUUMHBI, MOTYYEHHON PU PELICHUH 3a/1a4d

YMeHue XapakTepu3oBaTh NPUHLUIBI JEHCTBUA TEXHUYECKUX
YCTPONCTB, B TOM YHCJE OBITOBBIX MPHOOPOB, U TMPOMBIILICHHBIX
TEXHOJIOTMYECKUX MPOLIECCOB MO MX ONUCAHUIO, UCTIOJb3Ysl 3HAHUS O

CBOMCTBax (u3MuUecKuX SBICHUA U HeoOXoAumble (U3NYECKUe




3aKOHOMEPHOCTH

10

YMmenune HCITOJIb30BAThH 3HAHUA (6] (i)I/I3I/ILI€CKI/IX SAABJICHUSAX B
MOBCETHEBHOM KHW3HH Il oOecrieueHuss OE30MACHOCTH — TIpU
obpamieHud ¢ OBITOBBIMH ~ MpUOOpPaMH W TEXHUYECKUMH
YCTPONCTBaAMH, COXpPAHEHHs] 3I0pOBbS W  COONIOJICGHUS HOPM
9KOJIOTUYECKOTO TMOBENICHUS B OKpYXKAIOIIeH cpeje; TOHUMAaHUE
HEOOXOUMOCTH TPUMEHEHHUS JOCTIDKEHUH (PU3UKU M TEXHOJIOTHI

AJI pallMOHAJIBHOT'O TPUPOAOII0JIb30BaHUA

11

OmpIT TOWCKa, TpeoOpa3oBaHUA W TPEACTABICHHUS HWH(POPMAITIN
(GUBMYIECKOTO COJEPIKAHHUS C WCIOJIB30BAaHHEM HWH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUW; yMEHHE OIIEHUBATh TOCTOBEPHOCTh
MOJIydeHHOW WH(GOpMAlMd Ha OCHOBE HWMEIOIIMXCS 3HAHUA |
JOTIONIHUTEIIBHBIX ~ MCTOYHHKOB; YMEHHE  HCHOJb30BaTh  MpHU
BBINIOJTHEHUH Y4YeOHBIX 3aJJaHUi HAYYHO-MIOMYJISIPHYIO JIUTEpaTypy
(U3MYECKOTO COACpXKaHUsI, CIPABOYHBIE MaTEepPUAIBI, PECypChl CETH
Wutepuer; BnageHue 0a30BBIMH  HaBBIKAMH  MpeoOpazoBaHUS
uHbOpMAllMM U3 OJHOW 3HAKOBOW CHUCTEMBl B JIPYIyI0; YMEHHUE
CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HCCKOJIbKUX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D

1O ®HU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
. Mexanudeckoe JnBmwKeHue. MarepuanpHas Todka. Cucrema  oTcuéra.
' OTHOCUTENTLHOCTh ABUKEHUS
PaBHOMepHOE M HepaBHOMepHOe nBWKeHue. CpenHsas ckopocTb. Dopmyna s
1.2 BBIUMCIICHUSI Cpe/IHEl CKOpPOCTH: V = S/t
PaBHOMEpHOE MPSAMOIMHENHOE NBMKEHHE. 3aBUCUMOCTb KOOPJMHATHI Tela OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEWMHOTO JIBHYKECHUS :
13 (1) =x,+vt
I'paduky 3aBUCHMOCTH OT BPEMEHH JJIsi TMPOEKIMH CKOPOCTH, TMPOCKIIUU
MepeMeneHusi, TMyTH, KOOPJAWHATHI TPH PABHOMEPHOM MPSMOIMHEHHOM
JIBI>KEHUU
3aBUCUMOCTh KOOPJMHATHI T€Ja OT BPEMEHM B CIy4ae pPaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO IBMKEHUS
7
S =vg # i+ ay = ;
2
@opmynbl A7 TOPOEKLUUH MEepeMELIeHHs, MPOEKLUUHU CKOPOCTH M IMPOEKIUH
YCKOpEHUS MPU PABHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBUYKEHUHU:
2
1.4 .Sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padukm 3aBUCUMOCTH OT BpEeMEHH Uil TPOEKIMU YCKOPEHHS, MPOCKIIUU
CKOpPOCTH, MPOEKLUUU TNEPEMEIICHUs, KOOPJIMHATBI MpPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBUKEHUU
CBobonnoe manenue. Gopmysbl, ONUCHIBAIOIIME CBOOOJHOE IMaJeHUE Tela I10
1.5 BEPTUKAIM (JABIKEHHWE Tella BHHU3 WM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH

3emnu). I'paduku 3aBUCUMOCTH OT BpPEMEHHM ISl TPOEKIUH YCKOpPEHHS,




NPOCKIUM CKOPOCTH W KOOPAMHATHI TPH CBOOOJHOM TMAJCHUU Tela IO

BEPTUKAIU

CKOpOCTh PAaBHOMEPHOTO JIBW)KCHHS Tela 10 OKpY)XHOCTH. HampapieHue
CKOpPOCTH.

cDOpMy.TIa. AJI1 BBIYUCIICHUA CKOPOCTH UYCPE3 paJuyC OKPYKHOCTH U TICPHUOI

oOpalteHus:
2nR
L=
T

LlenTpocTpemMurenbHoe yckopeHue. HampaBieHne LEHTPOCTPEMUTENHLHOTO

yckopenus. @opmyiia a7 BEIYUCICHUS YCKOPEHUSI:

1.6
2
a. — L
"R
dopmyna, CBSI3bIBAIOIIAS IEPUOJ] U YACTOTY OOpAICHHUS:
V= 1
T
Macca. [1noTHOCTB BemecTBa. @opmyiia I BEIYUCICHUS TIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusudeckas pennunHa. CIoKeHUe CHIT
1.9 SIBnienne nuepuuu. Ilepsbiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBiieHHOCTh BEKTOpPa YCKOPEHHUsI TeJla U BEKTOpa CUJIbI, ACHCTBYIOIIEH Ha
TEJ0
Bzaumopeiicteue Ten. Tperuit 3akoH HeroToHa:
1.11 FE—ﬂ = _P-l—:-E
12 TpeHue nokos v TpeHUe CKoIbKeHus. Popmyna sl BBIYUCICHUS MOAYJIS CHJIbI

TPCHUSA CKOJIbXKCHUSA:




F_=u-N

1.13

Hedbopmanusa Ttema. Ynpyrue u Heynpyrue aehopMarvi. 3aKOoH YNpyrou

nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe TsroreHue. 3aKkoH BCEMUPHOTO TSATOTCHHUS:

My -1,
F=g L1 _2%
R
Cuna Tspkectu. Y cKopeHHe cBOOOIHOTO MaIeHHS.
dopmyna s BBIYUCICHUS CHITBI TSHKECTH BOJIM3H MOBepxXHOCTH 3emiu: F = mg.
JIBmxenue mnanet BOkpyr Comnia. [lepBas kocMuyeckasi CKOpOCTb.

HesecomocTts 1 neperpysku

1.15

Nmnynbe Tena — BekTopHas Gu3ndecKas BeIHUrHa.
=m0

Nmnynbe cucremsl Tenl. I3MeHenne umiyiibca. UMmyJibCc cuitbl

1.16

3aKoH COXpPAaHCHUA UMITYyJIbCA JJI 3aMKHYTOI\/JI CHUCTEMBI TCII.
D=0, i, U, =const

PeakTuBHOE OBIKEHUE

1.17

Mexanndeckast pabota. @opmyia AJisi BEIMUCICHUS paOOThI CHITBL:

A=F5ooscx

Mexanndeckast MOIIHOCTG:

=24
I

1.18

Kunertnueckas n MOTCHUUAJIbHAA SHCPIUA. q)OpMYJIa JJISA BBIYHUCJICHUA

KUHETHYECKOH OHCPIUu:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHEPIUu. cI)OpMy.]'Ia JJIs1 BBIYHMCIICHHUA HOTCHHH&HLHOﬁ




OHCPIuM TCJj1a, MOJHATOrO

HaJ 3eMIEi:

E,=mgh

Mexannueckas SHEpPIrusi:

E=E;.+E ?

L19 3aKOH COXpaHEHUs1 MEXaHUYEeCKOU sHeprun. PopMyria 1jis 3aKOHa COXPAHEHUS
MEXaHUYECKOU YHEPIUH B OTCYTCTBUE CUJI TpeHus: £ = const.
[IpeBparieHre MexaHM4YECKON SHEPTUU IPU HATTMYUU CUIIbI TPEHHUSL.
[IpocTheie MeXaHU3MBI. «30JI0TOE MIPABUIIO» MEXaHHUKHU.

Peryar. Moment cumsl: M - FL
VYcnoBue paBHOBECHs ppluara:
M +M +..=0

1.20

[TonBukHBIM 1 HenoABWKHBIHN Ooku. KII/] mpocThix MexaHHU3MOB,
Aﬂrpaqema

JlaBienue TBEpIOro TENA.

dopmyna a5 BBIYUCIICHUS 1aBJICHUs TBEPAOIO Tena:
F

P=—-

191 JlaBnenue raza. ATMocepHOe TaBlieHUE.
. ['unpocraTudeckoe JaBieHUE BHYTPU KUIKOCTH.

dopmyna a1 BBIYUCIICHHS 1aBJIICHHUS] BHYTPH KUKOCTH:

P=P+Dy,

1.22 3akon [lackamns. ['mapasnnueckuit mpecc
3akon Apxumena. Dopmyna Uil ONPEACNCHUS BBITAIKUBAIOLIEH CHIIBI,
JICUCTBYIOILIEH Ha TEJO, MOTPYKEHHOE B )KUAKOCTh WJIU ra3:

1.23

F_jlm_ =pgV

YcnoBue miaBanus Tena. IlmaBanme CYJ0B U BO3QYyXOIlIaBaAHHUEC




1.24

Mexannueckue KoneOaHua. AMIUIMTYA, MEPUOJl M YacToTa KoOJIeOaHHIA.

dopmyia, CBSI3bIBAIONIAS YACTOTY U NIEPUO]] KOIeOaHuil:

1.25

MaremMatnueckuii M TPYKUHHBIM MasTHUKH. [IpeBpamienue sHeprum npu

K0JIe0aTeIbHOM JBMKCHUUN

1.26

3aryxaromue koyiebanus. BeiHyxaeHHbIe Konebanus. Pezonanc

1.27

MexaHn4decKrue BOJIHBL HpOI[OJ'ILHLIe " TIONCPCUHBbIC BOJIHBI. I[J'II/IHEI BOJIHBI U

CKOpOCTh pacrpoCTpaHEHHs BOJIHBI:

h=v-T

1.28

3By1(. FpOMKOCTL M BBICOTA 3BYKaA. OTpa)KeHI/Ie 3By1(0BOI>i BOJIHBI Ha T'paHHLC

nByx cpea. UH(pa3Byk U yiabTpa3ByK

1.29

IIpaxmuyeckue pabomoi

W3mepenune cpenHedl IUIOTHOCTH BEIIECTBA; apXMMEIOBOW CHIIBI; KECTKOCTH
MPYXKHUHBL, KOA(DPHUITMEHTa TPEHUSI CKOJNBKECHHSI; paOOThl CHIIBI TPEHUS, CHIIBI
VOPYTOCTH; CPEIHEH CKOPOCTH JBIDKCHHS OpycKa 1O HAKJIOHHOW TUIOCKOCTH;
yCKOpeHus Opycka MNpH JABIKEHHUH [0 HAKJIOHHOM IUIOCKOCTH, YaCTOThl U
nepuoAa KojeOaHuM MaTeMaTHYecKOoro MasiTHUKA; YacTOThl U MepHoja
KoJieOaHUi MPYKUHHOTO MasTHHKA; MOMEHTa CHJIBI, ACMCTBYIOIIETO Ha phlyar;
paboThl CUJIBl YNPYTrOCTH NpPHU MOABEME TIpy3a C MOMOUIbIO HEMOABUKHOIO
O1oka; paboThl CHIIBI YIIPYTOCTU MPU MOABEME TPy3a C MOMOIIBIO MOABIKHOTO
Omoxka.

HccnenoBanne 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00BbEMa MOTPYKEHHOM
4aCTu TCJj1a U OT IJNIOTHOCTHU XHUAKOCTH, HC3aBUCHUMOCTHU BI:ITaJ'IKI/IBaIOH_Ieﬁ CHJIbI
OT MAacchl Tela; CUJIbI TPEHUS CKOJILKEHUS OT CHJIBI HOPMAJILHOTO JIaBJIEHUSI U OT
poJa MOBEPXHOCTH; CWIbI YIIPYTOCTH, BO3HUKAIOLICH B IMPYKUHE, OT CTEIICHU
nedopManuy MPY>KUHBI; YCKOPEHUsT OpycKa OT yrjla HakJIOHAa HaNpaBIISIOLICH;
neprojia (4acToThl) KoJeOaHWi HUTSHOTO MAasTHUKA OT JJIMHBI HUTH;, TIEPHOAA
KoJIe0aHUH TPYKMHHOTO MAasTHUKAa OT Macchl Tpy3a M KECTKOCTU NPY>KUHBI;
UCCJIEIOBAaHHE HE3aBHCHUMOCTU Iepuoja KoJeOaHWH HUTSHOTO MasiTHUKA OT

Macchl rpy3a. [IpoBepka yciioBusi paBHOBECHS pblyara

1.30

Duszuveckue s61eHUA 8 npupode: ONpUMEpPbl JIBUKCHUA C PA3JIMYHBIMU
CKOpPOCTSIMU B JKMBOM M HE)KHUBOM mnpuponae, ﬂeﬁCTBHC CHUJIbI TPCHUSA B IPUPOAC U

TCXHUKE, IMPUIMUBBI W OTJIHUBLI, ABWXXCHUC IIJIAHCT ComnaeuHom CHUCTCMBI,




PEaKTUBHOE JBWKECHHUE KUBBIX OPraHU3MOB, pblYard B TEJIE YEJIOBEKA, BIMSIHUE
aTMOC(EpHOro JaBJICHUS HA >KUBOM OpraHW3M, IUIaBaHUE pbIO, BOCIPUATHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHHC, celicMUYIecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue yCI’l’lpOlZCI’I’lGd.‘ CIIMAOMETP, AATYHUKH IIOJOXKCHHA, PACCTOAHUA U
YCKOpCHUA, AIUHAMOMCETD, IMOAIMIUIIHUKH, PAKCThI, pblyar, HOZ[BH)KHBIﬁ u

HeHO,Z[BI/I)KHHﬁ 6J'IOKI/I, HAKJIOHHAA IINIOCKOCTb, INPOCTBIC MCEXAaHHU3MbI B 6I>ITy,

til COO0IIaroIUeCs COCYbl, YCTPOMCTBO BOJOMPOBOMA, THAPABIUYECKUN TMpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIIbTPA3BYKa B OBITY U TEXHUKE
2 TEIUUIOBBIE ABJIEHUA
OCHOBHbIE  TOJOXKEHHUS  MOJEKYJISIPHO-KUHETUYECKOW TEOPUHU  CTPOCHHS
2.1 BelecTBa. Mojenu TBEPAOTO, KUIAKOTO U Ta3000pa3HOT0 COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena
5 JBwkenne yactuil BemecTBa. CBA3b CKOPOCTH JBWIKEHHUS YaCTHI[ C
' TeMIiepatypoil. bpoyHoBckoe nBuxenue, quddysus
2.3 CmaunBaHuE U KamWUISIPHBIE SIBJICHUS
2.4 TermioBoe paclIMpeHUE U CKATHE
2.5 TemnoBoe paBHOBECHE
26 Baytpennsist sHeprus. Pabora u Temsonepemada Kak CIOCOObI W3MEHEHUS
' BHYTPEHHEHN DHEPTUU
2.7 Buapl Ternnonepenayn: TEIONPOBOAHOCTh, KOHBEKIUS, U3TyYEHHE
HarpeBanue wu oxnaxzaenwe T1ein. KonaumyecTBO  TemioTel. Y ienbHas
TEIUIOEMKOCTb!
2.8
O=am(t,—1)
3aKOH COXpaHEHMsI PHEPTrUM B TEIUIOBBIX Npolleccax. YPaBHEHHE TEIUIOBOTO
Oananca:
2.9
QO +0, +..=0
Ucnapenue u xonaeHcanusi. M3MeHeHuWe BHYTPEHHEW SHEPrUM B IPOIECCE
210 ucriapeHuss W KoHjeHcanuu. Kunenue KuakocTu. VYienbHas —TemioTa
' napoobpazoBanus: L = Q/m
2.11 BrnaxHocTte Bo3ayxa




2.12

IInaBnenune wu kpucraumsanus. l3MeHeHHe BHYTPEHHEH DJHEPIHUHM IIpU

IJIaBJICHUU U KPUCTAJUIU3AllUH. YV nenpHas TEII0Ta IJIaBICHUS

,_0

m

2.13

BHyTpeHHss1 3Heprus CropaHus TOIUIMBA. Y I€JIbHAsI TEIUIOTa CTOPAHMS TOIUIMBA!

q =Q/m

2.14

[Mpunnmmner paboTs! TemoBbix apurateneil. KI1/1 termoBoro apurarens

2.15

Ilpaxmuueckue pabomvi

W3mepeHue yaenbHOU TEMIOEMKOCTH METANIMYECKOro LWIMHAPA; KOJIUYECTBA
TEIUIOTHI, TIOJIyYeHHOTO BOJIOM KOMHATHOM TeMIleparypbl (UKCUPOBAHHOM
Macchl, B KOTOPYK ONYLIEH HAarpeTbli LWIMHIP;, KOJMYECTBA TEIUIOTHI,
OTJIaHHOTO HArpeThbiM LWIMHAPOM, IOCJIE OIyCKAHHS €ro B BOJy KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIbHOW BJIAXHOCTH BO3AYyXa; YJAEIbHOW TEMJIOTHI
IUIaBJieHUs1 Jbjaa. MccnepoBaHue M3MEHEHHMsS TeMIEpaTypbl BOIbl  IpU
Pa3IMYHBIX YCJIOBUSX; SIBJICHUS TEIUNIOOOMEHA IMPH CMEUIMBAHWUU XOJIOJAHOW H

ropsiueit BOJIbI; poIiecca HCIapeHust

2.16

Qusuueckue sA61eHUs 8 Npupode. TIOBEPXHOCTHOE HATSKEHUE M KaNWLIIPHbBIE
SBJICHUS B NPUPOJE, KPUCTAUIBI B Ipupoje, u3nydeHue CoiHIa, 3amep3aHue

BOJI0EMOB, MOPCKHE Opu3bl; 00pa30BaHUE POCHI, TYMaHa, HHes, CHera

2.17

Texnuueckue ycmpoticmea: KanWULSIpbl, IPUMEPBI UCII0JIb30BAHUS KPUCTAIJIOB,
JKUJIKOCTHBI TEPMOMETpP, NAaTYUK TEMIIEPATypPbl, TEPMOC, CUCTEMA OTOILUICHMS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOWHa, JBUraTellb BHYTPEHHETO

CrOpaHus

SJIEKTPOMATHUTHBLIE SABJIEHUA

3.1

Onextpuzanus Tenl. J[Ba BUIa MJIEKTPUUYECKUX 3apsI0B

3.2

B3anMopetictBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKoH COXPAHCHUA IJICKTPUICCKOI0 3apsaaa

3.4

Onektpuueckoe mone. Hampsyk€HHOCTh 3iekTpuyeckoro nods. IlpuHnun

CYNEpHO3UIMH SJIEKTPUUECKHUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenmn QJICKTPUYCCKUX 3apsad0B. I[eflCTBI/Ie QJICKTPUYCCKOro TIIOJIsI Ha

aneKTpuyeckue 3apsaabl. [[poBOAHUKY U AUAIEKTPUKU

3.6

[TocTostHHBIN AaeKkTprudYecKuil TOK. JlecTBuUsS yekTpuueckoro Toka. Cuia Toka.




Hanpspxenue.
I=qg/t,U=A4/4

DNEKTPUUECKOE COMPOTUBIICHUE. Y IENIBHOE 3JIEKTPUUECKOE CONIPOTUBIICHUE:

3.7 R =pl/S

3.8 3akon Oma juig ydacTtka sekTpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEAUHEHUE TTPOBOIHUKOB:
L =1, U=U+U,. R=R +R,

1 1 1 2
3.9 [TapamiensHOE COSMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHHUS :
U=U:I=I+1; Rz%.

CMeniaHHbIe COCTUHEHHS IPOBOIHUKOB

3.10 PaboTa u momHOCTb 251ekTpudeckoro Toka. A = Ult, P = Ul
3akon [Lxoyns — Jlenna:

3.11 2

. O=I"-R-t

310 OmeiT Opcrena. MarHWTHOE TIOJE TPSMOTO IPOBOJHHWKA C TOKOM. JIWHUM
MarHUTHOW WHIYKIIUU

113 MarautHoe TOfie TOCTOSIHHOTO MarHuTa. B3auMoJeicTBUE MOCTOSTHHBIX
MarHUTOB

3.14 JleficTBre MarHMUTHOIO I10JIs1 HA TIPOBOJHUK C TOKOM

3.15 Omnpitel ®apanes. SIBnenne snekTpoMarauTHoM nHAYKIWU. [IpaBumno Jlena
Ipaxmuueckue pabomoi
W3Mepenne  SIEKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPHUYECKOTO TOKA; PAOOTHI JIEKTPUIECCKOTO TOKA.

3.16 HccnenoBaHue 3aBUCHUMOCTH CWJIBI TOK3, BO3HMKAIOUIETO B IPOBOJAHHKE

(pe3ucTophl, TaMIIOYKa), OT HAMPSHKEHHUSI Ha KOHIAX MPOBOJAHHUKA; 3aBUCUMOCTH
COIPOTHUBIICHUS OT JUIMHBI MPOBOJHUKA, IUIOIIAIN €r0 MONEPEYHOTO CEYEHU U

YACJIBHOI'0 COIMPOTHUBJICHUA.




ITpoBepka npaBuiia s 3JIEKTPUUECKOTO HAIPSDKEHUS NPU MOCIEN0BATENIbHOM
COEIMHEHUM IPOBOJAHMKOB; IpaBWiIa JJIs CHUJIbl 3JIEKTPUYECKOrO TOKa IpHU

napajuieIbHOM COEIUHEHUN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6nenus 8 npupooe: DIEKTPUUECKHE SBIEHUS B aTmocdepe,

3.17 AJIEKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE MMoJie 3eMJId, Apeid Mmomocos,
POJIb MArHUTHOTO MOJIS 711 )KM3HHU Ha 3eMIie, OJISIPHOE CHSHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, peocTart,
CU€TYMK  IJEKTPUYECKON  DHEpPruH,  AJIEKTPOOCBETUTENIBHBIE  MPUOOPHI,
3.18 HarpeBaTeIbHbIC AJIEKTPOTIPUOOPHI (mpuMepsI), AJIEKTPUICCKUE
NPEOXPAHUTEIHN, JJIEKTPOMArHUT, OJIJIEKTPOABHUraTeNlb IOCTOSTHHOTO —TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DneKTpoMarHuTHbIe BOJIHEL. [1IKana 31eKTpOMarHuTHBIX BOJTH
3.20 JlydeBas mozaenb ceta. [IpsMonuHeliHOE pacipoCcTpaHEHUE CBETa
3.21 3akoH oTpaxeHus csera. [Inockoe 3epkaino
3.22 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucnepcus cBeta
3.24 Jlunza. Xop myueit B nun3e. OKycHOE paccTosiHuE JMH3bL. OnTHYecKas cuia
. muH3el: D = 1/F
3.25 I'na3 kak ontudeckas cucreMa. OnTudeckue npudopsl
Ilpaxmuueckue pabomvi
Hi#HPar##l13MepeHe  ONTUYECKONH CHIIBI coOuparomiei JUH3bI; (POKYCHOTO
paccTostHus coOMparoIIel JIMH3bI (10 CBOMCTBY paBEHCTBA Pa3MepoB MpeaMeTa U
n300paKeHHst, KOTJa NpeIMEeT PaCIoNIOKEH B JBOMHOM (hoKyce), ToKazaTels
3.26 IIPEJIOMJIEHHUS CTEKJIA.
###Par###Iccnenopanue CBOMCTBA M300paKEHUs, TMOJTYUYEHHOTO C IOMOIIBIO
coOuparomeld JIMH3bI, W3MEHEHHS (DOKYCHOTO paACCTOSHUS JBYX CIIOKEHHBIX
JIMH3; 3aBHUCHUMOCTHU yTJia MPEIOMIIEHUS CBETOBOrO Jy4ya OT yrja MaJeHus Ha
TPaHHULIE «BO3IyX — CTEKJIO»
327 Qusuueckue aenenus 6 npupoode: 3atmenuss Comnna u JlyHbl, IBeTta Te,
' onTHYECKHE sABICHUS B aTMOochepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuyeckue ycmpoticmea: O4YKH, TepUcKor, ¢oToanmnapar, ONTHYECKUE
' CBETOBO/JIbI
4 KBAHTOBBIE ABJIEHUA
4.1 PamnoakTuBHOCTE. Anbda-, OeTa-, raMMa-u3nydeHus. Peaknuu anbda-u Oera-




pacriazaa

4.2 OmnwiTel Pezepdopna no paccestauto anbda-gactuil. [ImanerapHas Moaens atoMma

4.3 CocraB aToMHOT0 siapa. M30Tons!

4.4 [lepuon nomypacmnaja aTOMHBIX SIAEP

4.5 SnepHble peakiuu. 3aKOHBI COXPAaHEHMs 3apsiI0BOTO U MacCOBOTO YHUCE
Qusuueckue sA6leHUs 6 Npupooe: ECTECTBEHHBIM paAMOAKTHUBHBIN (OH,

4.6 KOCMHUYECKUE JIy4YH, paJHOaKTUBHOE U3IY4YEHHE MPUPOJHBIX MHHEPAJIOB,
JENCTBUE paJJMOAKTUBHBIX U3Iy4EHHI Ha OPraHU3M YeJlOBeKa

17 Texnuueckue ycmpoucmea. CUEKTPOCKOIN, UHIUBUAYAIbHBIA TO3UMETP, Kamepa

BI/IJ'IBCOHEI, SAACPHAsE DHEPreTUuKa




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

METOANYECKHUE MATEPUAJIbBI 1JISs1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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