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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs COCTaBJICHAa Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOCHMsI Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBarenpHOM mporpamMmel, mpenctaBieHHbix B DPI'OC 00O, a Takke ¢ yd€ToMm
denepanpHOl pabodeil mporpamMmbl BocmuTaHuss W KOHIENIIMM TpernojgaBaHusi y4eOHOTO
npeaMera «Pusnkay.
Conepxxanue  mporpaMMbl 1o (GU3MKEe  HampaBleHO  Ha  (OpMHUpPOBaHHE
€CTECTBEHHO-HayYHOW TI'PaMOTHOCTH OOYYAIOUIMXCS W OpraHU3allMl0 W3ydyeHUs (GU3UKH Ha
NesTeIbHOCTHON ocHOBe. B mporpamMe mo (u3MKe YYHUTBHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npenMera B peanusanuu  Tpeboanmii PI'OC OOO K mNIaHUPYEMBIM JUYHOCTHBIM U
METaNpeIMEeTHBIM  pe3yibTaTaM  OOydeHHMs, a  TakkKe  MEXIPEIMETHble  CBS3U
€CTECTBEHHO-HAYyUHBIX Y4E€OHBIX [IPEIMETOB HA YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHMsL.
[Iporpamma 1o ¢u3MKe yCTaHABIMBACT pacIpelesieHue y4eOHOTO Marepuana Mo rojam
oOyyenus (10 Kiaccam), MpeylaraeT MPUMEPHYIO IMOCIEeIOBATEIbHOCTh H3YyYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTMKE pa3BUTHUs IPEIMETHOIO COACpXKaHUS M y4€Te  BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIUXCS.
[Iporpamma no ¢usmke pazpaboTaHa C HEIbIO OKa3aHUS METOAMYECKONW MOMOIIN YUUTEIIO
B CO3/1aHUM paboueil mporpaMmbl 10 y4eOHOMY IIPEIMETY.
®du3smKa SABISAETCS CUCTEMO0OPa3yIOLUM JUIsl €CTECTBEHHO-HAYYHbBIX YU€OHBIX MPEIMETOB,
MIOCKOJIbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB M SBJICHUMN, M3y4aeMbIX XHUMHUEH,
Ouosiorueit, acTpoHOMHUEH U (PU3NIECKOil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpeAocTaBisieT Haubosiee siICHble 00pa3lbl NMPUMEHEHUS HAydyHOro METOAa
MIO3HAHUs, TO €CTh CI0co0a MOJIyYeHHs! IOCTOBEPHBIX 3HAHUH O MUpe.
OpnHa M3 IIaBHBIX 337a4 (U3NUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH M MHTEpeca K HayKke Yy
oOydJaronmxcsi.
N3yuenne ¢usukn Ha 0a30BOM YpOBHE TMPEANONAracT OBJAJACHHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYYHYIO IPaMOTHOCTb:!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEOBAHUS;
e UHTEPHPETUPOBATh JAHHBIE W MCIOJIb30BaTh HAyuUHbIE JOKAa3aTEJNbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
enn wm3yueHuss (U3MKKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OIpelesieHbl B
Konuenmumn npenoaaBanust yueobHoro npeamera «®dusuka» B 00pa3oBaTeIbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE O00II€00pa3oBaTelbHbIE ITPOrPaMMBI,
yTBepkaAEHHON pemenneM Koisnernn MunncrepctBa npocsemenus Poccuiickont denepanun
(mporoxon ot 3 nexabdbps 2019 r. Ne ITK-4BH).
ey usydyenus PpU3NKu:
e npuoOpeTeHHe MHTEpeca M CTPEMIICHHsS OOYdYalOUIMXCS K HAyYHOMY H3yUYCHHIO
MPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TPEJCTABIEHUH O HAy4YHOM METOJIeé TO3HaHusiA M (HOpMUPOBAHKE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPY/KAIOIIUM SIBIICHUSM;

e (opmupoBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHUs] OCHOB CTPOEHUS
MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMHUpOBaHME NPEACTABICHUN O POJM (PUUKU JJIs1 PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;



e pa3BHUTHE TMPEACTAaBICHUI O BO3MOXHBIX cdepax Oyayiie mnpodeccrHoHanbHON
JeSITeTbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K AajbHeHIeMy 00yuyeHHIO B 3TOM
HaIpaBIICHUU.

JloCTIKeHHe ATHX IeNieil mporpamMmbl 1O (M3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

oOpa3oBaHus 0OecreurBaeTCs PEIIeHUEM CIIEIYIOIINX 3a/4a4:

e MpuoOpeTeHHe 3HaHWM O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKUX,
TETUIOBBIX, AJIEKTPHUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e [puOOpeTeHHEe YMEHUN ONUCBHIBATH M OOBACHATH (U3UYECKUE SIBICHUSA C
HCI0JIb30BAaHUEM IOJyYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIICHUS MNPOCTEHIINX pacu€THBIX 3aJad C HCIOJIb30BAHHUEM
(bu3znuecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX 3a/1a4;

® Dpa3BUTHE YMEHHUH HAONIOJATh NTPUPOAHBIC SBICHUS W  BBIIOIHATH  OIBITHI,
nabopaTtopHbie pabOThl M SKCIEPUMEHTANBHBIE HCCIEAOBAHUSA C HCIOJIb30BAHUEM
U3MEPUTENIBHBIX TPUOOPOB;

e ocBocHHE NPUEMOB PabOTHI ¢ WHpOpMaIUei (HU3MUECKOTO COACpIKAHMS, BKIIOYAS
MH(OPMALIUIO O COBPEMEHHBIX JOCTHXKEHHUSX (U3UKK, aHAIW3 M KPUTHYECKOE
olleHHBaHKE UH(POPMAIUY;

®3HAKOMCTBO €O cepamu IpodhecCHOHATBHON AEITeIbHOCTH, CBI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha TIOCTHKECHUAX (PU3NIECKON HAYKH.

Ha m3yuenue ¢usuku (0a30BBI YPOBEHb) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezieln0), B 8 kiiacce — 68 yacoB (2 yaca B
HEJIENIO), B 9 KJacce — 102 Jaca 3 qaca B HEJIeIIO).

[Ipennaraemslii B mporpamme o Gpu3uke rnepeueHs 1ab0paTopHbIX paboOT U OMBITOB HOCUT
PEKOMEHAATENbHBIM XapakTep, YUUTENb JeNaeT BBHIOOp MPOBEAEHUS JIaOOpPAaTOPHBIX paboT U
OTIBITOB C YUETOM MHJUBUIYaJIbHBIX OCOOCHHOCTEW 00YYarOIINXCs, CIIMCKA SKCIIEPUMEHTAIBHBIX
3aJlaHul, MpeJiaraéMbIX B paMKaX OCHOBHOT'O TOCYJJapCTBEHHOT'O AK3aMeHa Mo (PU3UKE.

COJEP/KAHUE OBYYEHUA

7 KJIACC

Pasznen 1. ®dusuka u e€ posib B NO3HAHUM OKPYKAIOIIEr0 MHPA.

®usnka — Hayka o npupoje. SBnenus npupoasl. Ousnyeckue ABICHUA: MEXaHUYECKHUE,
TEIUIOBbIE, AEKTPUYECKUE, MaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenUUMHBL. V3mepeHue ¢uszndeckux BenuunH. Pusmyeckue NpUOOPHI.
[TorpemHocTs n3mMepenuil. MexayHapoaHas cucTemMa eJUHUL.

Kak ¢usuka u apyrue ecrecTBEeHHbIE HAyKH H3Yy4alOT NMpupoay. EcrecTBeHHO-Hay4dHBII
METOJl TO3HAHUS: HaOIOJIEHUE, TMOCTAaHOBKA HAYyYHOTO BOIPOCA, BBIABM)KEHHE THIIOTE3,
SKCIIEPUMEHT 110 TIPOBEpKE THUIOTE3, OObsICHEHHE HabmogaeMoro sBieHus. OmnucaHue
($U3NYECKUX SABICHUN C TTOMOIIBIO MOJIETEH.

Jemoncmpayuu.

1. MexaHnuecKkue, TEMIOBbIE, INEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue NpuOOPHI U MpoLEeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U HU(PPOBLIM

puOOpOM.

Jlabopamopuvie pabomel u onvimol.

1. OmnpenesneHue LEeHBI ASTCHUS IKAIbl U3MEPUTEIHLHOTO MPUOOpA.



N3Mepenne paccTosTHUM.
N3mepenne o0bEMa )KUIKOCTH U TBEPAOTO TEa.
Omnpenenenre pa3sMepoB MaJIbIX TeEJl.

N3mMepenne TemMrieparypbl Py NOMOIIM KUAKOCTHOTO TEPMOMETPA U JaTYMKa
TEeMIEPATYypPBHI.

vk wnN

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCTh MOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIE BHICOTA MTyCKa.
Paznen 2. [lepBoHayaibHbIe CBeeHUS 0 CTPOEHUHU BelIeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJIEKYJIbI, MX pa3Mepbl. ONBITHI, J10KAa3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BEUIECTBA.

JIBrkeHne wactun BemiecTBa. CBs3b CKOPOCTH JBMKEHHUS YacTULl C TEMIEpaTypou.
BbpoynoBckoe nBuwxkenue, nuddysua. BiaummoneiicTBue uacTHIl BelIeCTBA: NPUTSHKEHUE H
OTTaJIKUBAHUE.

ArperaTtHble COCTOSIHMSI  BEIIECTBA: CTPOCHHE Ta30B, OJKHAKOCTEHM H  TBEPABIX
(kpucTamuinyeckux) Ten. B3auMocBs3b MEXIy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHHIMA
BOJIBI.

Jemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO JBUKCHHUSI.

2. Hab6monenue nuddysuu.

3. HaGmroneHue siBIeHUN, OOBSCHSIIONINXCS MPUTSHKCHAEM WIH OTTAIKMBAHHEM YaCTHIL

BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka auamMeTpa aToMa MeTOJIOM PSAAOB (C HCIONIb30BaHNEM (poTorpaduii).

2. OmnbIThl O HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUS Ia30B.

3. OnspITHl O OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSIKCHHUSL.

Pasnen 3. /IBuikeHne U B3anMo/IeiicTBHeE TeJl.

Mexannueckoe aBuxeHue. PaBHOMEpHOe M HepaBHOMepHOe JBUKeHHE. (CKOpPOCTb.
CpenHsis CKOpOCTb IPYU HEPABHOMEPHOM JABUKEHUU. Pacu€T myTH U BpeMEHU JIBH>KECHHUSL.

SBnenue wHepuuu. 3aKOH HHepUMU. B3auMopeicTBuE Tel Kak MpPUYMHA H3MEHEHHUS
CKOpPOCTH JBIDKEHMsI Tel. Macca kak Mepa umHepTHocTH Tena. I[lmotHocTh BemiecTBa. CBS3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BhEMA BEIIECTRA.

Cuna kak XxapakTepucTHkKa B3aumoneuctBusi Ten. Cuna ynpyrocth W 3akoH ['yka.
N3mepenne cuibpl ¢ MOMONIBIO JAMHAMOMETpa. SIBlieHHME TArOTeHUs U cuia Tsbkectn. Cuia
TSOKECTH Ha JApyrux Iuiadetax. Bec Tema. HeBecomocth. CrokeHHE CHII, HAIpaBICHHBIX IO
oJHOI npsimoil. PaBHozelcTBytomas cuit. Cuna TpeHus. TpeHue CKOIbXKEHUs U TPEHHUE MOKOSI.
Tpenue B mpupojie U TEXHUKE.

Jemoncmpayuu.

Halmronenne MexaHM4ecKoro IBIKCHHS Tela.

N3mepenne ckopoCcTH MPSIMOTUHEHHOTO ABUKECHUSI.

Habmtoienue sSiBJIeHUS MHEPIINU.

HaGmronenre n3aMeHeHus1 CKOPOCTH TP B3aUMOCHCTBUH TEI.

CpaBHeHME Macc M0 B3aUMOJIEHCTBHIO TEI.

Clio)eHne CHl, HalpaBJIEHHBIX 10 OJHON MPSMOM.

Jlabopamopnuvie padbomut u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JABMKEHUS (IIAPUKA B KUIKOCTH, MOJICIIH
ANEKTPUYECKOTO aBTOMOOUIIS M TaK Jlanee).
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2. OmnpeneneHnue cpeaHed CKOPOCTH CKONBXKEHHS Opycka WM IIapuka MO HaKJIOHHOMN
MIJIOCKOCTH.

w

Omnpenenenue MWIOTHOCTU TBEPIOTO TeNa.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHHs (IedopMaiii) MNPy UHBI OT
MIPUIIOKEHHOM CHJTBL.
5. OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTDL CHUJIbI TPCHUA CKOJIBXKCHUS OT BECa TCJIa U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.
Pa3nen 4. laBiieHue TBEPABIX TeJl, )KUAKOCTEN U ra3oB.

Hasnenne. CriocoObl yMEHBINICHUS U YBETTUYCHUS JaBicHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00bEMa, Temnepatypsl. [lepenaya gaBneHus TBEPIBIMU TeJIaMU, KUIKOCTSIMH
u rasamu. 3axkoH Ilackansa. IlHmeBMaTudeckue MallvHbl. 3aBUCHUMOCTH JaBJICHUA XHUJAKOCTU OT
ryounbl.  [mnpocratmdeckwmii  mapamokc. CooOmaromuecss  cocynasl. | mapaBmudeckue
MEXaHHU3MBI.

Atmocdepa 3emnu u atmocdepHoe naBieHue. [IpudMHBI CyHIECTBOBaHMS BO3AYIIHON
obomoukn 3emumn. OmbiT Toppuyermnu. M3mepeHue arMocepHOTO MaBlICHUS. 3aBUCUMOCTH
aTMoc(epHOro JaBJIEHHWS OT BBICOTHI HaJ YypoBHeM Mops. Ilpubopsl a8 wu3MepeHus
aTMoc(epHOro JaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeJo. BelTankuBaroias (apxume0oBa)
cwia. 3akoH Apxumena. [lnaBanue Ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBHCUMOCTH JIaBJICHUS ra3a OT TEMIIEPaTyPhl.

[lepenava naBneHus )KUIKOCTHIO U Ta30M.

CooOmiaromuecs cocyabl.

I'mppaBnnueckuii npecc.

[IposiBnenue neicTBus aTMOCHEPHOTO AABJICHUS.

3aBHUCHMOCTD BBITAJIKUBAIOUIEH CHIIBI OT 00BEMA OTPYKEHHON YaCTH TeJa U
IINIOTHOCTHU KUAKOCTH.

ok wWNE
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PaBeHCTBO BBITAIKUBAIOIIECH CUJIbI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue miaBaHus TEJl: TUIABAHUE WM MTOTPYKEHHUE TEl B 3aBUCUMOCTH OT
COOTHOIIEHHS IUIOTHOCTEHN Tejla U JKUIKOCTH.

oo

Jlabopamopuvie pabomel u onvimot.
1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJIe OT 00b&Ma MOrpyKEHHOM B )KUJKOCTb
YacTH TeJa.
2. OrmpeneneHue BBITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TeJOo, MOrpYy:KEHHOE B
KHUJKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHMBAIOLIEH CHIBI, JACUCTBYIOLIEHM Ha TEIO B
XKUIKOCTH, OT MacChl Tea.
4. OnbIThl, 1€MOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAOIIEH CHIIBI, JEHCTBYIOLIEH Ha
TEJO B XKHJKOCTH, OT 00bEMaA MOTPYKEHHON B JKUIAKOCTh YACTH Tella U OT IIOTHOCTH
KUIKOCTH.
5. KoHcTpympoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHHME JIOAKH MW OINpelereHue e€
IpPy30I0AbEMHOCTH.
Pa3nea 5. PaGoTa m MOIIHOCTB. JHeprusi.
Mexanunueckast pabota. MOIIHOCTb.
[IpocTeie MeXaHWU3MBI: pblyar, OJIOK, HAKJIOHHas IJIocKocTh. [IpaBmiio paBHOBecHs
priuara. IlpuMeHneHnue mpaBuia paBHOBECHS pbluara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJ] mpocTsix Mmexanu3zMoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.



Mexanunyeckas 3Heprus. Kunernueckasi v noteHimanbHas sHeprus. IIpeBpamenue
OJIHOTO BHJIa MEXAHUYECKOW SHEPTUU B IPYTrOM. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuusie padbomut u onvimol.

1. Ompenenenre paOOTHl CHUIIBI TPEHHUS NPU PABHOMEPHOM JIBIJKEHHUH Tejla IO

TOPU30HTAILHON OBEPXHOCTH.
2. MHccnenoBanue yCclIOBUI paBHOBECHS pbluara.
3. WNsmepenue KII/] HakKIOHHOM MIOCKOCTH.

4. N3yuyeHue 3aKOHA COXPAHECHMsI MEXAaHUUECKOW SHEPTUH.
8 KJIACC

Pasgea 6. TenioBbIe ABJICHNS.

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKON TEOpUH CTpoeHus BemecTBa. Macca
U pa3Mepbl aTOMOB U MoJieKyd. ONbIThl, MOATBEP)KIAIOLIME OCHOBHBIE IOJOXKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mopenu TBEPAOTO, )KUIKOTO U ra3000pa3HOTO COCTOSIHUM BeliecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TEIl HA OCHOBE MOJIOKCHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHUME W KaNWUISIpHbIE sBJIEeHUS. TemioBoe
pacUIMpEHHE U CKATHUE.

Temnepatypa. CBs3p TemmepaTypbl CO CKOPOCTBIO TEIJIOBOI'O JBUKEHHSI YaCTHUL.
Buytpennsas osHeprus. CrnocoObl H3MEHEHMs] BHYTPEHHEH OSHEpPruM: TeIulonepenadya u
coBeplieHre padoThl. Bupl Temnonepeaaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3ITyUEHUE.

KonnuectBo TemnoTel. YiaenabHas TEIIOEMKOCTh BeElIEeCTBA. TeMIO00MEH M TEeIIOBOE
paBHOBecHe. YpaBHEHHUE TeIuloBoro Oananca. [lnaBneHue u oTBepAeBaHME KPUCTAJUIMYECKUX
BEIIECTB. YelbHas TeruioTa ruiaBienus. [lapooOpazoBanue u koHaeHcaius. McnapeHwue.
Kunenue. YnenpHas Tersora mapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpATypbl KHUIIEHUS OT
aTMoc(epHOTro JaBICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIUBA. Y IelbHasl TEIJI0Ta CrOpaHusl.

[Ipunuunsr pabGotsl TermoBbix aBurareneil KIIJ[ TemnoBoro asurartens. TersoBbie
JIBUTATEIIN U 3aIMATA OKPYKAIOIIECH CPEbI.

3aKOH COXpaHEeHMs U IPEBPAIIECHUs SHEPTUU B TEIUIOBBIX IIpOIEccaXx.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO IBHKCHHUSI.
Habmronenue nuddysuu.
HabGmronenue siBneHnii cMauyMBaHUS U KA PHBIX SBJICHUH.
HabmntoeHue TeninoBoro pacumpeHus Tell.
W3meHeHue naBlieHuUs Ta3a MPH U3MEHEHUU 00bEMa U HArpeBaHHUH WJTH OXJIQKICHUH.
[IpaBuiia u3MepeHus TeMmneparypsl.
Buasl Teruonepenauu.
OxJaxieHre Ipy COBepUICHUH PabOThlI.
HarpeBanue npu coBepiiieHuM pabOThl BHEITHUMH CHUIIAMH.
. CpaBHEHHE TETIIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
. Habmonenue xunenus.
. Habmoienue nmocTosiHCTBA TeMIiepaTyphl IPH TIaBJICHUU.
. Moenu TemIoBbIX ABUTATEIIEH.
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Jlabopamopnuvie padbomut u onvimol.
OnbIThI 110 OOHAPYKEHUIO ACHCTBUSI CHUJI MOJIEKYJISIPHOTO TIPUTSKEHHUSI.
OnBITHI 11O BBIPALIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
OmnbITH 10 HAOIOICHHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KHUJIKOCTEH M TBEPIBIX TEIL.
Omnpenenenue AaBieHUs BO3yXa B OalsIOHE MINPHULIA.
OmnbITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WIN OXJIAXKICHUS.
6. IlpoBepka ruIIOTE3bl JMHEHHOW 3aBUCUMOCTH [UIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIepaTyphl.

7. HaOnrogenue u3MeHeHHs] BHYTPEHHEW SHEPTUU Tejla B pe3yibTare Teruvionepenadn u

paboThI BHEITHUX CHIL.

8. HccnenoBaHue siBJICHHS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U rOpsY€il BOJIBI.

9. OmnpeneneHne KOIMYECTBA TEIUIOTHI, IOJIYYEHHOT'O BOJIOW HpPU TEIUIOOOMEHE ¢

HarpeTbiM METAUNIMYECKUM HUIUHAPOM.

10. Onpenenenue yaeabHON TEINIOEMKOCTH BELIECTBA.

11. MccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHue OTHOCUTENBHOM BIaXKHOCTH BO3AyXa.

13. OnpeneneHue yaeiabHOM TEMIOTHI IUIABJICHUS JIbA.

Paznen 7. diekTpryeckne 1 MATHUTHDIE SIBJICHUS.

Onektpusanus Ten. J[Ba poaa sineKTpUuYECKHX 3apsaoB. B3aumoneicTBue 3apsyKEHHbBIX
ten. 3akoH Kynona (3aBHCHUMOCTH CHJIBI B3aUMOJICHCTBHUSL 3apSKEHHBIX TEI OT BEIHYUHBI
3aps7I0B U PACCTOSTHUS MEXKY TellaMu ).

Onexrpuueckoe nosie. Hanpsx€HHOCTh 3nekTpuueckoro noss. [lpuHuun cynepnozunuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn snexkTpuueckux 3apsiioB. JJIEMEHTapHbIA 3JIeKTpuueckuil 3apsan. CTpoeHue
aToMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/a.

DONeKTpUYecKUid TOK. YCIOBHS CYUIECTBOBAHMS DJEKTPUUECKOro ToKa. VCTOUHUKH
MIOCTOSIHHOTO TOKa. JIeWCTBUS 3JEKTPUYECKOTO TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE).
DNEeKTPUYECKHUM TOK B JKUJKOCTAX U Tra3ax.

Onektpuueckas uenb. Cuna Toka. OnekTpuueckoe HamnpsbkeHue. ComnpoTHUBIIEHHE
MIPOBOJHMKA. YJIeNbHOE COINpPOTUBIEHUE BemecTBa. 3akoH Oma g ydacTKa Lemnu.
ITocnenoBarenbHOE U MapalIEIbHOE COEINHEHUE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTB 3NIeKTpUUYEcKOro Toka. 3akoH Jlkoyns—JleHna. DnekTpuueckue Henu
U IOTPeOUTENH JIEKTpUUECKOM 3Hepruu B 0bITy. KopoTkoe 3aMbIkaHue.

[TocTostHHbIE MarHuThHl. B3auMozeiicTBUE NOCTOSHHBIX MarHUTOB. MarHuTHoe IoJe.
MaruuTtHoe nosie 3eMII U €ro 3Ha4eHHe Ui *KU3HU Ha 3emiie. OnelT Dpcrena. MarautHoe nose
3JIEKTPUYECKOTO TOKA. [ [puMeHeHnE 3JIEKTPOMAarHuToB B TEXHUKE. [[efiCTBME MarHUTHOTO MOJISI

ik wh e

Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIATENb MOCTOSIHHOTO ToKa. Mcnonas3oBaHue
AJIEKTPOJBUTATENIEN B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apaznes. SBneHue  dIeKTpoMarHuTHOM  wHAyknuu. I[lpaBmwiio  Jlenna.
Onektporereparop. CrocoObl TONYYSHHS JJICKTPUUYCCKON HHEPTUH. OJIEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

1. DnexTpuzauus Tel.

2. JIBa poja 3JIEKTPUUYECKHUX 3apsA0B U B3aUMOJEHCTBUE 3aPSHKEHHBIX TEJT.

3. YCTpONCTBO U IEUCTBHUE DIEKTPOCKOIIA.



DJIEKTpOCTaTUYECKask MHIYKIIHSI.

3aKOH COXpaHEHHMS IEKTPUUYECKUX 3apsI0B.
[IpoBOIHUKY U TUBIIEKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIS.
HcTOYHHKY HOCTOSHHOTO TOKA.

JlelicTBUS IEKTPUUECKOTO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. ["a30BbIi1 pa3psa.

. U3mepenue cuiibl TOKa aMIepMeTpoM.

. I3MepeHue 3JIeKTPUYECKOTO HAIIPSYKEHUS BOJIbTMETPOM.

. PeoctaT 1 Mara3uH conpoTHBIICHUH.

. BzaumopencTere noCTOSIHHBIX MarHUTOB.

. MogenupoBaHre HEBO3MOKHOCTH Pa3eJIEHHUsI MOJOCOB MAarHUTA.

. MozaenupoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoO€ 1oJje Toka. DJIEeKTPOMarHur.

. [lelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENb TIOCTOSIHHOTO TOKA.

. UccnepoBanue siBJI€HUS 3JIEKTPOMAarHUTHON UHTYKLIUH.

. OnbiTer @apagest.

. 3aBUCHMOCTb HallpaBJI€HUs! HHAYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BO3HUKHOBEHHS.
25.

DJIeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuusie padbomut u onvimol.

ok wNE

10.
11.
12.

13.
14.
15.

16.
17.

18.

OnbIThI 110 HAOIIOACHUIO ATEKTPU3ALMH TET UHIAYKIIMEH U IPU COIPUKOCHOBEHUHU.
HccnenoBanue qeiCTBUS SJEKTPUUECKOTO MO HA TPOBOJAHUKH U AUAJICKTPUKH.
COopxka u mpoBepka pabOTHI JIEKTPUUECKOM MU TOCTOSTHHOTO TOKA.

W3mepenue u peryaupoBaHue CUIIBI TOKA.

N3mepenue u perynupoBaHue HanpsKEeHUsI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHHUS
pE3UCTOpa U HAIIPSDKEHUS Ha PE3UCTOPE.

OneITbl, JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  DJIEKTPUYECKOIO  CONPOTHBIICHUS
MIPOBOJHMKA OT €T0 JIJIMHBI, TUIOIIAIU TIONIEPEYHOr0 CEYEHHs U MaTepHara.

[IpoBepka mpaBmiia CIOXKEHUS HANPSKEHUI NpU MOCIEI0BATEIbHOM COEIUHEHUH
JBYX PE3HCTOPOB.

[IpoBepka nmpaBuiia s CUIIbI TOKA MPU MapaieIbHOM COEJUHEHUH PE3UCTOPOB.
Onpenenenue paboThl IEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3UcTop.

Onpenenenre MOITHOCTH 3JIEKTPUYECKOIO TOKA, BBIIETSIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, MAYILETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS
Ha HEM.

Onpenenenne KI1/] narpeBarens.

HccnenoBanne MarHUTHOTO B3aWMO/IEWCTBUS TTOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO MOJISl HOCTOSTHHBIX MarHUTOB MPHU UX 00BEIUHEHUN U
pa3JeNeHNN.

HccnenoBanue eiCTBUS 2JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIBI B3aUMOJECHCTBYSI KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA U HaIllpaBJIEHUs TOKA B KaTYyIIIKE.

N3ydenue neiicTBUsI MarHUTHOTO MOJISE HA TPOBOJAHUK C TOKOM.



19. KoncTpynpoBaHue 1 u3ydeHue padoThl 3JeKTPOABUTATES.
20. U3mepenune KII/] snexkTpoaBuraresibHOM yCTaHOBKH.
21. OmbITHL 110 HUCCIICOOBAHUIO ABJICHUA BHGKTpOMaFHHTHOfI UHAYKIOWUHA: UCCIICJOBAHUC
M3MEHEHUN 3HaYeHUsI U HapaBJIEeHUS MHAYKIHOHHOTO TOKA.
9 KUIACC

Paszgea 8. Mexannueckue sABJICHHUA.

Mexannueckoe apuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOr0 JIBW)KEHMs. PaBHOMepHOe mpsMoOJuHElHHOe JBuWKeHue. HepaBHoMepHOe
npsiMoJuHEiHOe ABMkeHHe. CpenHsii M MIHOBEHHas CKOpPOCTb Teja MpU HEPaBHOMEPHOM
JBU>KEHUH.

Yckopenue. PaBHoyckopeHHOE mpsMoinHeliHoe nBrkeHne. CBoOogHoe nageHue. OIbIThI
lanunes.

PaBHOMepHOE aBMxKEeHHE N0 OKpyKkHOCTH. Ilepron u vacrora oOpamenus. Jlunelinas u
YIJIOBast CKOPOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHHE.

IIepBbiit 3akoH Hprotona. Bropoii 3akoH Herotona. Tpernii 3axkon Herorona. IIpuHnmn
CYIIEPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHUSI CKOJIBKEHHS, CHJIA TPEHHS
MOKOs1, APYTUE BUbI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHHe CBOOOJHOIO TMaJeHUs.
IBuxenue miaHer Bokpyr Connua. IlepBas kocMuueckass ckopocTb. HeBecomocTh U
IIEpPErpy3KHU.

PaBHOBecue MaTepuanbHOI TOukH. AOCOIIOTHO TBEPAOE Telo. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIIEHHON OChIO BpauieHusa. MomeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue ummynbca. MMmynbe cuiibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTuBHOE BHKEHUE.

Mexannueckass pabota U MOIIHOCTb. PaboTa cui TspkecTH, ynpyroctd, TpeHus. CBsi3b
sHepruu U pabotel. lloTeHuumanbHass PHEPrusl Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[TorennmanpHas 3HEprus ckatod npykuHel. Knnernueckas sHeprus. Teopema 0 KHHETUYECKON
9HEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW dHEPIUu.

Jemoncmpayuu.

1. HaOmroneHue MEXaHW4eCKOro IBUKEHHUS TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE IyTed M TPAEKTOPUN IBUKEHMSI OJJHOTO U TOTO K€ Telda OTHOCUTENIbHO
Pa3HBIX TEJ OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUS IIPSIMOJIMHEUHOTO JBUKEHUS.

HccnenoBanue Mpu3HaKOB pABHOYCKOPEHHOIO ABUKECHHUS.

Haburoienue aBM>KeHUs Tena Mo OKPYKHOCTH.

HabmtoneHne MexaHMUeCKUX SIBJICHUH, MPOUCXOAAIINX B cucTeMe oTcuéTa «Tenmexka
pH €€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTEIBHO KaOuHeTa PU3UKU.
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7. 3aBHCUMOCTH YCKOPEHHS T€JIa OT MACChI TeJla U JEHCTBYIOIIEH HAa HETO CUJIBI.
8. HaOmrogeHue paBeHCTBA CHIT IPU B3aUMOICHCTBUH TETI.
9. H3MeHeHue Beca Telia PU YCKOPEHHOM JIBUKEHUH.

10. Ilepenaya nMmyabpca Ipu B3aUMOJEHCTBUM TEJ.

11. IIpeoOpa3oBaHUs YIHEPTHH MIPH B3aUMOICHCTBUU TE.

12. CoxpaHeHre UMITYJIbCa MPU HEYNIPYTOM B3aHMOJICHCTBHUH.

13. CoxpaHeHue UMITyJIbca P aOCOIOTHO YIIPYTrOM B3aUMOIEHCTBUH.

14. HabmtoieHue peakTUBHOTO JIBHKEHUSI.



15. CoxpaHeHre MEXaHUYECKON YHEPTUHU MPU CBOOOTHOM TaJCHHUH.

16. CoxpaHeHue MeXaHU4eCKOW SHEPTHH MPU ABMKEHUHU TeJa MO IeHCTBUEM NPY>KUHBI.

Jlabopamopuvie pabomsl u onvimol.

1. KonctpyupoBaHue TpakTa JJisi pa3roHa M JaJIbHEHMIIEr0 PaBHOMEPHOIO JIBHXKECHHS
1IapuKa Wi TeJIeKKH.

2. OrmpeneneHue cpeAHE CKOPOCTU CKOJNbXKEHHSA OpycKa WM JIBIXKEHUS IIapuKa 10
HAKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHue YCKOPEHHUs Tella NPU PABHOYCKOPEHHOM JIBWXKEHUHM I10 HAKJIOHHOU
IIJIOCKOCTH.

4. HccnepgoBaHue 3aBUCUMOCTHU MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUXKEHUU O€3
Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka THIOTE3bI: €CIM MPU PABHOYCKOPCHHOM JIBIDKCHHWH 0€3 HavaabHOM
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEYETHBIX YHCET, TO COOTBETCTBYIOIIUE
MIPOMEXXYTKH BPEMEHU OJINHAKOBBI.

6. HccrenoBanue 3aBUCHMOCTH CHUJIbI TPEHUS CKOJNBXKEHHS OT CHUJIbl HOPMAIbHOIO
JTaBJICHUS.

7. Omnpenenenue kodhPUIMEHTA TPEHUS CKOJTBKCHHS.

Onpenenenue )XECTKOCTU MPY>KUHBI.

9. Ompegenenue pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM [IBIKEHHUH Tella IO
TOPU30HTAILHON IOBEPXHOCTH.

o

10. Onpenenenue pabOThI CUIIBI YIIPYTOCTH TIPH MOIBEME TPY3a C UCTIOIb30BAHHEM
HEMOJIBI)KHOTO U MOABMKHOTO OJIOKOB.

11. M3yueHue 3aK0OHA COXPaHEHUsI SHEPTUH.

Pa3nea 9. Mexannuyeckue Ko0J1e0aHUA U BOJIHBIL.

KonebarenbHoe apmxenune. OCHOBHBIE XapaKTEPUCTUKHU KoOJeOaHUN: MEpHO, 4acToTa,
aMIUIMTyna. MareMaTudecKuil M NOpYKUHHBIM MasTHUKW. [IpeBpamieHue »sHeprum npu
KoJs1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BeiHykIeHHbIe KoneOaHus. PezoHanc. MexaHNUeCKue BOJIHBI.
CpolicTBa MEXaHNYECKUX BOJIH. [IposonbHbIE M TONIepeuHble BOJIHBI. JlJINHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJle, CEUCMUYECKUE BOJIHBI.

3Byk. ['pomKkocCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. IH(ppa3Byk u yIbTpa3ByK.

Hemoncmpayuu.

Habmtoienue xonebaHuii Tes Mo AEMCTBUEM CHITBI TSDKECTH M CUJIBbI YIIPYTOCTH.

Habmronenue koneOaHuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabitoieHue BoIHYKIEHHBIX KOJIeOaHU 1 pe30HaHca.

PacnpocTpaHenue MpoAoIbHbIX M MONEPEYHBIX BOJIH (HAa MOJAEIIH).

HabintoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTBHI.

. AKyCTHYECKHH PE30HaHC.

Jlabopamopuvie pabomel u onvimot.

1. OmnpenerneHne 4aCTOTHI M EpUOJIa KoJeOaHUI MaTeMaTHUECKOro MasiTHUKA.

2. OrmpexeneHue 4aCTOTHI U Mepro/ia KoeOaHul NPy>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH INepuojia KojeOaHUN MOJABELIEHHOTO0 K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IMEpUOJa KOIeOaHUN MPYXKHMHHOTO MAasTHUKA OT MacChl
rpysa.

5. TIpoBepka HE3aBHCHUMOCTH TIEpHOJIa KOJIEOaHUI Tpy3a, MOIBEIIEHHOTO K HUTH, OT
Macchl Ipysa.

ouhkwNE



6. OmnbITHl, JIEMOHCTPHUPYIOUINE 3aBUCHUMOCTh TIepHOoJa KOJeOaHWW MPYKMHHOTO
MasTHHKA OT MaCChl Tpy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue ycKOpeHHs! CBOOOTHOTO MaeHUS.
Pa3znen 10. DiaeKTpOMarHMTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJIHbI.
DNEeKTPOMarHuTHOE TMoJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. [lIkana snekTpoMarHUTHBIX BOJH. Mcnonab30BaHUE 3€KTPOMArHUTHBIX BOJH JJIsi COTOBOM
CBSI3H.
DnekTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoHOBBIE CBOIMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. VzydeHue CBOICTB 3JIEKTPOMArHUTHBIX BOJIH € TIOMOIIBI0 MOOUIIBHOTO TenedoHa.
Pa3znen 11. CBeroBble siBI€HHS.
JlyueBas monenb cBera. Mcrounnku cBera. [IpsAMoOIMHENHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u Jlynsl. Otpaxenue cBera. [liockoe 3epkano. 3aKoH OTpakeHUs CBETA.
[Ipenomiienue cBera. 3akoH npenomMieHus cBeta. [lonHoe BHyTpeHHEE OTpaKEeHHE CBETA.
Hcnonb30BaHne MOJIHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAAX.
Jlunza. Xox myueit B nunH3e. Ontuyeckas cuctema (oTtoarnmapara, MUKPOCKOINA U
Tesneckona. [’ a3 kak onTuueckas cuctema. bin3opykocTs U JabHO30PKOCTb.
Paznoxenne 6enoro ceera B cniektp. OnbiTel Hetorona. CokKeHne CrieKTpaIbHBIX IIBETOB.
Jucnepcus ceera.
Jemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBera.
[Tonmyyenue n300paXkeHUi B MIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJlax.
[Ipenominenue cera.
OnTruyeckuii CBETOBO/I.
Xon nydeil B cobuparouieil JuH3e.
XOJ Iyyel B pacCEUBAIOILEH JINH3E.
[Tonmyyenne n300paXkeHU C MOMOIIBIO JIUH3.
. Ilpunnun neiictBus ¢poroanmnapara, MUKpOCKONa U TEJIECKOTA.
10. Mopens riasa.
11. PaznoxxeHue 06enoro cBera B CHEKTP.
12. Tlonydenue Genoro cBera MpH CI0KEHUU CBETA Pa3HBIX LIBETOB.
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Jlabopamopuvie pabomesl u onvimol.

1. WccnenoBaHnue 3aBUCUMOCTH YTJIa OTPa)KEHUSI CBETOBOTO JIydya OT yriia MaJeHusl.
2. UM3yueHue xapaKTepUCTHK N300paKEHUS IPEeIMETA B IIJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHMOCTH yriia MPEIOMIIEHUSI CBETOBOTO JIy4a OT yIJia MaJieHus Ha
IPaHULE «BO3TyX—CTEKIIO».

[Tonyuenne n300paskeHHit ¢ TOMOIIBIO COOMPAOIICH JIMH3HBI.

Ompenenenne (POKYCHOTO PACCTOSIHUS M ONTHYECKOM CHITBI COOMPAFOIIICH JIMH3BI.
OMnBITHI 110 PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnBITH IO BOCIIPHUSTHIO 1IBETA MPEIMETOB MPU WX HAOIIOJACHUH Yepe3 1[BETOBBIC
(GUIBTPBHIL.

Paznea 12. KBanToBble sIBJICHHUS.

Nous



Omnbitel Pe3epdopaa u mmanerapHas mojaenb aroma. Mozaens aroma bopa. Mcnyckanue u
MorJioneHne ceera atoMoM. KBaHThl. JInHeluaTeie CIIEKTPBI.

PanuoaktuBHOCTh. Anbda-, Oera- u ramma-usznydeHusa. CTpoeHHE aTOMHOTO Spa.
Hyknonnas Mopens aromHoro sapa. HM3ortonsl. PaguoaktuBHble mpeBpamienus. llepuon
I10JIypacnaa aTOMHBIX sJIEP.

SnepHble peakuuy. 3aKOHbI COXPAHEHMsI 3apsA0BOIO U MAacCOBOIO YHMCET. DHEPIUsl CBS3U
aToMHBIX snep. CBs3b Macchl M SHepruu. Peakuuu cuHTe3a W AeneHus sanaep. McTouHuku
sHeprun CoJIHLIA U 3BE3.

SAnepHas oHepreTuka. JleMcTBUS palMOAKTUBHBIX U31y4YE€HUN HA )KUBBIC OPTaHU3MBI.

Hemoncmpayuu.

CrexTpsl U3JIy4eHHs U MTOTJIONICHUS.

CrieKTphl pa3auyHbIX I'a30B.

CnekTtp Bomopoa.

Habmonenue TpekoB B kamepe Bunbcona.

Pabora cuéTurka MOHU3UPYIOUINX U3ITyYSHHA.

. Peructpauus usnydeHus: IpupOJHbIX MUHEPAJIOB U IPOJIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CIUTONIHBIX U IMHEHYAThIX CIIEKTPOB U3TY4YCHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHUE 3HEPTUM YACTHUIIBI 10 TOPMO3HOMY ITyTH (I10

dboTorpadusm).

3. UMsmepenue paanoakTuBHOTO (hoHA.

IHoBTOpHTE/IBLHO-000011IAKOIIIUI MOYIb.

[ToBTOpUTENBbHO--0000IIAIOIUI  MOAYAb MpeJHA3HAYeH Ui CHCTeMaTU3allud U
000011IeHNS TPEIMETHOTO COACPKAHUSI U OTbITA AEATEIbHOCTH, TPUOOPETEHHOTO MPU U3YUYCHUU
BCEro Kypca (pU3uKH, a TaKkKe JIJs MOJArOTOBKA K OCHOBHOMY TOCYJapCTBEHHOMY 9K3aMEHY I10
¢bu3uke 115 00ydaromuxcs, BbIOpaBIIMX 3TOT Y4€OHBII MpeaMeT.

[Ipy wu3yyeHUM [AAHHOTO MOAYJS pPEATU3YIOTCSs U CUCTEMATHU3UPYIOTCS  BHJIbI
NesITeNbHOCTH, Ha OCHOBE KOTOpBIX O0ECIeYMBAeTCSl JOCTH)KEHHE TMPEIMETHBIX U
METaInpeIMETHbIX IUIAHUPYEMBIX pPEe3yJbTaToB 00y4deHHs, (OPMHUPYETCS €CTECTBEHHOHAydHas
IPaMOTHOCTh: OCBOEHHE HAay4YHbIX METO/IOB HCCJENOBAaHUS SIBJIEHUI NPUPOJBI U TEXHUKH,
OBJIAJICHE YMEHMSIMH OOBACHATH (PU3UYECKUE SIBJICHUS, NPUMEHSAS IOJyYEeHHBbIE 3HaHUS,

oOUVhsWNE

pelarh 3a1a4k, B TOM YUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpyHIMIHATBHO AEATEIbHOCTHBIM XapaKTep JAHHOTO pa3JieNa peaau3yercs 3a CUeéT Toro,
YTO 00y4aroUIMecs BHIMOJIHAOT 33JJaHNs, B KOTOPBIX UM MpeaiaraeTcs:
Ha OCHOBE MOJIYYEHHBIX 3HaHUM PaclOo3HaBAaTh U HAYYHO OOBSICHATH (PU3NYECKUE SBICHUS
B OKpY’Karollled NPUPOJAE U NOBCEIHEBHOM KU3HM;
UCIOJIb30BaTh HAYYHBIE METO/bI UCCIENIOBaHUS (PU3UUYECKUX SIBICHUH, B TOM YHCIE AJSA
MIPOBEPKHU TMIOTE3 U MOJTYUEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4YHbIE OCHOBBI HamOOJee BaXKHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPAaKTUYECKOrO HCIOJIBb30BaHUS PA3JIMYHBIX HCTOYHUKOB HSHEPTrUUM Ha OCHOBE
3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMDBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUA

N3yyenne ¢u3nkun Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUs HaIMpaBIEHO Ha
JOCTUKEHHE TMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynbrate nzydenus UKy Ha ypOBHE OCHOBHOTO 00IIEro o0pa3oBaHUS Y

oOyuatomerocsi 0yayT copMUPOBAHBI CIIEIYIONINE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) MATPHOTHYECKOTO BOCIIUTAHUS:

e — MPOsSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHICKOM (hU3NYECKOM
HAYKH;

® — [ICHHOCTHOE OTHOUICHHUE K JJOCTHKEHUSM POCCUMCKHIX YUEHBIX--(DU3HKOB;

e 2) rpasKIaHCKOI0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

® — TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYX/IEHUHU OOIIECTBEHHO 3HAUYMMBIX M ATHYECKHX
po0JIeM, CBA3aHHBIX C TPAKTUIECKUM IIPUMEHEHUEM JIOCTHKECHUN (PH3HKH;

® — OCO3HAHHE BaXHOCTU MOPAIBbHO--3TUYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

e 3)3CTEeTHYECKOr0 BOCIIUTAHUS:

® — BOCIPHUSTHE ICTETUYECKUX KadecTB (PM3MUYECKO HAyKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

e /) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HAaHHE IIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BaKHEHIIIEH COCTABISIONIEH KYIbTYpHI;

® — pa3BUTHUE HAyYHOU JI0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENIbCKOM 1€ATEIbHOCTH;

e 5) ¢popMupoBaHusl KYJbTYPbI 310POBbs H IMOIIMOHAIBLHOIO OJIATOTIOTYYHSI:

® — OCO3HaHME LIEHHOCTH 0Oe30macHoro oOpasza >KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaXXHOCTH IMpaBWi O€30IacCHOr0 TOBEACHHMS Ha TpaHCIOpTe, Ha Joporax, ¢
JIEKTPUUYECKUM U TEIIOBBIM 000PY/IOBAaHUEM B IOMAITHUX YCIOBUSIX;

e — chOpMHPOBAHHOCTh HaBbIKAa pe(IEKCUH, MPU3HAHNE CBOETO IpaBa Ha OHMIMOKY U TAaKOTo
e MIpaBa y Ipyroro 4ejaoBeKa;

e 6) TPYZ0BOIO BOCIIUTAHMSA:

® — aKTMBHOE y4YacCTHE B PELICHUM MPAKTUYECKUX 3a/ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alM, Tropojia, Kpas) TEXHOJOTMYECKOH W COLMaJIbHON  HalpaBIEHHOCTH,
TPeOYIOMIMX B TOM YUCIIE U (PU3NUECKUX 3HAHUI,

® — MHTEpPEC K MPAKTHIECKOMY U3YUEHUIO podeccuii, CBI3aHHBIX ¢ (U3UKOIA;

e 7)3KO0JIOTMYECKOT0 BOCIIUTAHUS

e — OpHCHTalUs Ha TNPUMEHEHUE (QHU3UYECKUX 3HAHWW I pElmIeHHs 3anad B 00JacTh
OKpY’Karollen cpefipl, IUIAHUPOBAHUS MOCTYNKOB M OLEHKH UX BO3MOXKHBIX MOCIEACTBHIMA
JUISL OKPY>KAIOIIEe Cpeibl;

® — O0CO3HaHHUE IM00ATBHOIO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U yTel UX pelIeHUs;

e 8) aganTanuy K U3MEHSIOUIMMCS YCJIOBUSIM COIIMAILHOI U MPUPOTHOI Cpebl:

e — TIOTPeOHOCTH BO B3aUMOJICHCTBUM TIPWU BBIOJHEHHH WCCIEAOBAaHUA W TIPOCKTOB
¢bu3nvecKoil HarPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JIPYTHX;

® — [OBBINICHHUE YPOBHS CBOEH KOMITETEHTHOCTH Uepe3 MPAKTUIECKYIO 1A TEIIbHOCTB;

e — norpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHUH, B TOM uucie (QOPMYIUPOBATH HUJEH,
TIOHATHS, TUITOTE3BI 0 (PU3NIECKUX 00BEKTaX U SIBICHUSX;



® — 0CO3HaHHE JeHUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1aCTH (DU3UKH;

¢ — [UTAHMPOBAHME CBOCTO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3NYCCKUX 3HAHUI;

® — CTpPEeMJICHUE aHAM3UPOBATH U BBISBISTH B3AUMOCBSI3H MPUPOIBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHHEM (PU3NICCKUX 3HAHU;

® — OIICHKA CBOMX JCHCTBHU C y4ETOM BIIMSHHUS HA OKPYXKAIONIYIO CPEIy, BO3MOMXKHBIX
rJ100aJIbHBIX OCJIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesymbraTe ocBOeHHs mporpamMmbl M0 (U3MKe Ha YpOBHE OCHOBHOIO OOILIEro
oOpa3oBanusi y oOydvaromierocsi OyayT cGOpPMHPOBAHBI MeTaNpeAMeTHbIE Pe3yJabTaThl,
BKJIIOYAIOIINE [O3HABATEIbHBIC YHUBEpPCAIbHBIC Y4eOHbIC JCHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIC y4eOHBIC ICHCTBHS, PErYIISITHBHBIC YHUBEPCAIbHbIC yICOHbIC ICHCTBHSI.

Ilo3HaBaTeabHbIE YHUBEPCAJIBbHBIC y'leﬁl—lble JeHCTBUA

Ba3oBble Joruyeckue AeiicTBUs:
® BBIBIATH U XapaKT€PU30BaTh CYILIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
® YCTaHABIIMBATh CYNIECTBEHHBIN MPH3HAK KJIAaCCU(UKALMU, OCHOBAHHUS JUIsI 000OIICHUS
U CPaBHEHUS,
® BBIIBIISITH 3aKOHOMEPHOCTH M TMPOTHUBOPEYHS B pacCMaTpUBAEMbIX (aKTax, NaHHBIX U
HAOJIOACHUAX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHUSIM;
® BBIABISITH NPUYUHHO--CICACTBCHHBIC CBSI3W NPH W3YYCHHH (DU3UYCCKHUX SBICHHHA U
IIPOLIECCOB, JI€JaThb BBIBOJBI C HCIOJb30BAHUEM JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aMMOCBA3SIX (DU3HMUECKUX BEIUYMH;
® CaMOCTOSITENIbHO BBIOMpaTh CIOCOO pemleHuss yueOHoH ¢u3nmyeckoll  3aaauu
(cpaBHEHHE HECKOJIBKMX BapHAaHTOB peElIeHUs, BBIOOp Haubojee MOAXOMAAIIEro ¢
y4€TOM CaMOCTOSATEIHHO BBIACTIEHHBIX KPUTEPHEB).
ba3oBble uccienoBaTe/bCKue 1eHCTBHA!
®  JICIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUII HHCTPYMEHT TO3HAHNUS,
® IIPOBOJUTH II0 CAMOCTOATEIBHO COCTaBIEHHOMY IUIAHY OIBIT, HECIOKHBIN
(bU3UYECKU IKCTIEPUMEHT, HEOOJIbIIIOE HCClIeIOBaHNE (DU3UIECKOTO SIBJICHUS;
® OIIEHUMBaThb Ha MPUMEHMMOCTb M JIOCTOBEPHOCTh MH(OPMAIUIO, NOJYYEHHYIO B XOJI€
HCCIIE0BAHUS WM SKCIIEPUMEHTA;
e camocTosATeNbHO (opmynupoBaTh OOOOIIEHHS W  BBIBOABI IO  pe3yibTaTam
MIPOBEAEHHOTO HAOIIOACHNUS, OIBITA, UCCIIEIOBAHUS;
® [IPOTHO3UPOBATH BO3MOXKHOE JajbHElIIee pa3BUTHE (U3MUECKUX MPOLIECCOB, a TAKKe
BBIJIBUTATh TIPEATNOIOKEHHS 00 UX Pa3BUTHUU B HOBBIX YCIOBHSX U KOHTEKCTaX.
Pabora ¢ undopmanmeii:
® PUMEHATH PA3IMYHBIC METOMbI, HHCTPYMEHTBHI U 3allPOCHI TIPU MOUCKE U OTOOpE
MH(OpMaLIUY WK JAHHBIX C YYETOM MPEUI0KEHHON yueOHOol (pu3ndeckoil 3aauu;
® aHaJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3TUYHBIX
BUJIOB ¥ JOPM MpeCTaBICHUS;



CaMOCTOSITENIbHO BBIOMpATh ONTHMANbHYIO (hOpMYy NpeiCTaBiIeHUS HHPOpPMALUU U
WUTIOCTPUPOBATh pEUIaeMble 3a/a4l HECJIOXHBIMH CXEMaMH, JuarpaMMaMd, WHOU
rpaduKoi ¥ ©X KOMOWHAIIUSIMH.

KoMMyHHMKaTUBHBbIE YHHMBepPCaJbHbIE Y4eOHbI€e 1eiCTBUSA:

B Xolle¢ OOCYXIeHUs ydeOHOro Marepuala, pe3ylIbTaToB J1abopaTOpHBIX paboT u
MIPOEKTOB 3aJ]aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/IaeMOI TEMBbI U BBICKA3bIBATh UJICH,
HalleJICHHBIC Ha PENICHUE 3a/1a41 U MOIepKaHue OJ1aroKeaaTeIbHOCTH OOIICHHMS;
COTOCTABIIATh CBOM CYXICHUS C CYXKICHHSIMH JPYIHX YYaCTHHUKOB JHaJIora,
OoOHapYXUBATh Pa3IMINE U CXOJCTBO IMO3UIINNL;

BBIPa)XaTh CBOIO TOUYKY 3PCHHS B YCTHBIX M MMChbMEHHBIX TEKCTAX;

NyOoJUYHO  TMPEACTABIATH  PE3YJbTAaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIIeIOBAHMS, TIPOEKTA);

MMOHUMATh M HWCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAJIbHOW pabOTHI
MIPU PEIICHUH KOHKPETHOW (PU3HUECKOU MPOOIIEMBI;

MPUHUMATH IIeJTd COBMECTHOW JESATCIILHOCTH, OPraHW30BBIBATH JACHCTBHS IO €€
JOCTUKEHHIO: PACHpEeeNATh POJid, 00CYKIaTh MPOLECCHl U PEe3yNbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS! HECKOJIBKHX JIFOCH;

BBITIOJTHATh CBOIO YacTh pabOThI, JOCTUTAas KAa4eCTBCHHOTO pe3ysibTaTa IO CBOEMY
HaMpPAaBIICHUIO U KOOPAUHUPYS CBOU JIEUCTBUSA C APYTUMHU WICHAMU KOMAaH/IbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaga B OOWMIl MPOAYKT MO  KPUTEPHSIM,
CaMOCTOSITEITLHO C(hOPMYITUPOBAHHBIM YIACTHUKAMH B3aMMOICHCTBHSL.

PeryasiTuBHbIe yHHBepcabHble YUeOHbIe 1eliCTBUS

Camoopranu3anusi:

BBISIBJISITH IPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTyalUsIX, TPEOYIOIIMX I pELICHUS
(bu3NYeCKUX 3HAHUH;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOAXOJAaX NPUHATUS pELlEeHUH (MHAMBHUIYaJbHOE,
MPUHATHE PELLICHUs B TPYIIE, IPUHATHE PEILIEHUH IpyIoi);

CaMOCTOSITEJIbHO COCTaBJISITh AJNTOPUTM pelleHus (U3MUECKOM 3ajaud WIM IJ1aHa
UCCIIEIOBAaHUSI C Y4YETOM HUMEIOIUXCS PEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MpeAJIaraéMble BapUaHThl pEIIeHHUI;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’[b, IMOIMOHAIbHDbII MHTENIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallMH U Mpeajiarath IiaH e€ U3MEeHEHUS;

OOBSICHATh TPHUYUHBI JIOCTHKEHUS (HEAOCTHKEHMS) pe3yabTaToB JIEATEIbHOCTH,
JaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJI€ B XOJ BBIMOJIHEHUS (PU3NUECKOTO
UCCIIEIOBAaHUSI WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, H3MEHMBIIUXCS
CUTYalul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTATA IIEJIU U YCIOBUSIM;

CTaBUTb c€0s1 HA MECTO JPYrOro 4esoBeKa B XOJE CIOpa WU JUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYroro;

MpU3HaBaTh CBOE IMpaBO Ha OMMOKY MNpU pemeHuu (GU3NYECKUX 3aJady WIK B
YTBEPKACHUSIX HA HAYYHbIE TEMbI U TAKOE K€ MIPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATbBI

K konny oOydenus B 7 kJiacce MpeAMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OoTpaxkaTh c(HOPMUPOBAHHOCTH y OOYUAIOIINXCSA YMEHHI:

UCIOJB30BaTh TMOHATUS: (U3MYECKHEe W XHMMHUYECKHE SIBJICHHA, HaOJIroAeHue,
HKCHEPUMEHT, MOJIElb, TUIIOTEe3a, CIUHMLbI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperatHbie COCTOSIHHSI BelIecTBa (TBEPAOE, JKHUIKOE, Ta3000pa3HOE), MEXaHUIECKOE
IBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  IPSMOJMHENHOE),  TpaeKTopus,
paBHOZAEHCTBYOmAs cwia, Aegopmanus (ymnpyras, IJacTUYecKas), HEBECOMOCTb,
cooO1IarolHecs CoCybl;

pasnuyath siBieHus (auddys3us, TemIoBoe IBMKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
IBUKCHHE, HEPAaBHOMEPHOE NIBW)KEHUE, WHEPLHUSA, B3aUMOJCHCTBUE TEJI, PAaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHON OChbIO0 BpallleHUs, Iepenaya AaBi€HUS TBEPIABIMU
TEeJIaMU, KUIKOCTSMH M ra3aMu, atMoc(hepHoe aBjeHre, TNIABAaHUE TEJ, TPEBpPAICHHUS
MEXaHUYECKOM SHEpruM) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JI€MOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHIE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPYKAIOIIEM MHUPE, B
TOM 4ucie (QU3NYECKUE SBJICHHUSI B MPUPOJE: NPUMEPHl IBHKEHHUS C pPa3InYHBIMU
CKOPOCTSIMHM B JKMBOW M HEXUBOM NIPHUPOJAE, NEHUCTBHE CHUIIbI TPEHUS B IPUPOJE U
TEXHUKE, BIMSHHE aTMOC(QEpPHOro JaBJIEHUS Ha >KUBOW OpPraHM3M, IUIaBaHUE PHIO,
pblYary B Teje 4YeJIOBeKa, IPH 3TOM NEPEeBOJUTH MPAKTUYECKYIO 3a/auy B y4yeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUUECKUX SBICHUH;

OIMCHIBATh M3YYCHHBIE CBOMCTBA TEN U (PH3MUECKUE SBIICHUS, UCIIONB3YS (PU3NIECCKHE
BEJIMYMHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BpeMs, MYyTh, CKOPOCTb, CPEIHSSA
CKOpOCTb, CHJa YHPYIOCTH, CHJIa TSDKECTH, BEeC Tella, CHUJla TpPEHUs, JIaBJICHHE
(TBEpOro Tena, JKUAKOCTH, ra3a), BBITAIKHBAIOIAs CHUJIAa, MEXaHWYeckas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJbl, KO3()(UIHUEHT MOJE3HOrO JAEeHCTBUS
MEXaHU3MOB, KUHETHYECKas U MOTEHIMAbHAsl SHEpPrusi), MpU OMNHUCAHUU IPABHIBHO
TPakTOBaTh (PU3NYECKUIN CMBICT UCTIOIb3YEMbIX BEIMUUH, UX 0003HAUEHUS U €AMHMIIBI
(GU3NYEeCKUX BEJIWYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO
BEIMYUHY C JPYTMMHU BEJIWYMHAMH, CTPOUTHh TIpadUKM H3YYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEITHYMH,

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MYECKHE SBIEHUS W MPOLECCH, HCIOIb3Ys
MpaBujia CIOXKEHHUS CHJI (BIOJb OJHOM TpsiMoii), 3akoH ['yka, 3axon Ilackamns, 3aKoH
ApxuMena, NpaBUIIO paBHOBECHs pblyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXaHMKH,
3aKOH COXpaHEHHMs MEXaHMYECKON DOHEpruu, Ipu O3TOM JaBaTh CIIOBECHYIO
(GbopMyIMPOBKY 3aKOHA M 3alMCHIBATH €r0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3UUECKUE SIBICHUS, MPOIECChl W CBOWCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUUYUHHO-
-CJIeICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1—2 TOTMUECKUX LIaroB ¢ Ornopoi Ha 1—
2 W3yYEHHBIX CBOWCTBAa (PU3UYECKUX SBICHHWHA, (UINYSCKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7auyd B 1-2 fAeHCTBHs, MCIONB3YS 3aKOHBI U (HOPMYIIHI,
CBs3bIBalOIIME (U3MYECKHE BEIMYMHBI: HA OCHOBE aHAlIM3a YCIOBHUS 3aJa4yM
3aMMchIBaTh KPAaTKOE€ YCJIOBUE, MOJACTABIATh (PU3MUECKHE BEIMYMHBI B (OPMYIIBI U



IIPOBOJUTH Pacué€Thl, HAXOJUTh CIPABOYHBIE HAHHBIE, HEOOXOMUMBIC ISl PEIIEHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTb OJIYYEHHON (PU3MUECKON BEIMUHHBI,
pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO pEIIUTh MpPH TOMOIIM (PU3UYECKHUX
METOJIOB, B OIMCAaHUM MCCIICJIOBAHMS BBLIEIATH IPOBEPSEMOE IPEIIOI0KEHUE
(runore3y), pas3auyaTh M HHTEPHPETHPOBATH IOJYYEHHBIH pE3ysbTaT, HAXOIUTb
OLIMOKHU B XOJI€ OIbITA, JI€1aTh BHIBOJIBI 110 €70 PE3Y/IbTaTaM;

IIPOBOJIUTH OIBITHI 110 HAONIOJEHHUIO (PU3UYECKUX SIBICHUI WU (QU3NYECKUX CBOMCTB
Tell:  (OPMYIHMPOBATH TPOBEPSEMBIC IPEINOJIOKEHHUS, COOMpaTh YCTAaHOBKY W3
IIPEUI0KEHHOT0 000pYy/J0BAaHUS, 3alIUChIBATE X0/ OIbITA U (POPMYIMPOBATH BBIBOABI;
BBINOJIHATH IPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, MAcChl Tella, 00bEéMa, CUIIbI U
TEMIIEPaTyphl C KUCIOJIb30BAHWEM AHAJOTOBBIX M IU(POBBIX MPHOOPOB, 3aIHUCHIBATH
[OKa3aHMs IpUOOPOB C yUETOM 3aaHHOM aOCOIIOTHOM MOTrPEeIHOCTH U3MEPEHNUH;
MIPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PM3NYECKON BETHMYMHBI OT JAPYToil ¢
HCII0JIb30BAaHUEM INPSAMBIX U3MEPEHUN (3aBUCUMOCTHU IYTH PAaBHOMEPHO JABMKYIIETOCS
TeJa OT BPEMEHM JIBU)KEHUS Tela, CUJIbl TPEHUS CKOJIBXKEHHS OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOIIAIH
COIIPUKOCHOBEHHS TEJI, CUJIbl YIPYTOCTH OT YAJWHEHHUS NPYKUHBI, BBITAIKUBAIOIIEH
CWIbl OT O0BbEMa MNOrpyKEHHOM YacTH Tela M OT IUIOTHOCTU JKHJIKOCTH, €€
HE3aBHUCUMOCTH OT IUIOTHOCTU Te€ja, OT TIJIyOMHBI, Ha KOTOPYIO IMOIPYKEHO Telo,
yCIOBUH IJaBaHUs TeJd, YCIOBHM paBHOBecHs pblyara U OJIOKOB), y4acTBOBATh B
IUIAHUPOBAaHUM y4eOHOro HUCCIIEOBaHUs, COOUpAaTh YCTAHOBKY U  BBIIOJHSATH
M3MEpEHUs], CIenys MpeUIOKEHHOMY IUIaHy, (PMKCHpPOBATH PE3YNbTaThl MOIYYEHHOU
3aBHCUMOCTH (D)M3MYECKHX BEJIMYMH B BHUJAC MPEAJIOKECHHBIX TaOIUI[ U TpaduKoOB,
JIeJIaTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEIOBaHUS;

IPOBOJIUTh KOCBEHHbIE H3MepeHHs (U3NYECKUX BeIMYUH (IUIOTHOCTh BElIeCTBa
KUAKOCTH W TBEPIOrO TeEla, CHUJAa TPEHUS CKOJIBKEHUS, JIaBlIEHHWE BO3AyXa,
BBITAJIKMBAIOIIAs CWJIA, JEHCTBYIOIIAs HAa NOrpyXKEHHOE B KHUIKOCTb TEJO,
KO?((ULHEHT IMOJIE3HOrO JAEUCTBUS MPOCTBIX MEXaHU3MOB), CIEAysd NPEeIIOKEHHON
MHCTPYKUUU: TPU BHITIOJHEHUH U3MEPEHHUM COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIUUCIIATH 3HAYEHNUE UCKOMOMW BEJTMYHHBI;

coOnrofaTh TMpaBuia TEXHUKH O€30MacHOCTH npu pabore ¢ J1abopaTOPHBIM
000pynOBaHUEM;

yKa3bplBaTh MNPUHLUIBI JEHCTBUS MNPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCYIbl, OapOMETp, pblyar, MOABHKHBIA U
HEMNOJIBUKHBINA OJI0K, HAKJIOHHAs MJI0CKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS H3YYEHHBIX TPHOOPOB U TEXHUUECKUX
YCTPOICTB C OMOpOil Ha WX OmUcaHus (B TOM 4HCIE: MOAMMIHHUKH, YCTPOMCTBO
BOJOIIPOBOJA, TUAPABINYECKHI IIPECC, MAHOMETP, BBICOTOMEpP, MOPLIHEBOM HAacoc,
apeoMeTp), UCHOJB3YS 3HaHHUS O CBOMCTBaX (PU3MYECKUX SIBICHUH M HEOOXOIUMbIE
(bu3nyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTL TpUMEphl (HaXOAWTh HWHGOPMALMI0O O TpUMepax) MPaKTUYECKOTO
UCMOJb30BaHUS (U3UYECKUX 3HAHUM B MOBCETHEBHOM JKU3HU JJs oOecreueHHs
0e30MacHOCTH TpH OOpallleHuH ¢ TNpudopaMH U TEXHUYECKHMMM YCTpPOWCTBaMH,
COXpAaHEHMs 3/I0pOBbsi M COOJIOJEHUS HOPM OSKOJOTMYECKOrO TMOBEACHHUS B
OKpY>Karolleu cpee;



OCYILIECTBIATH OTOOp HMCTOYHMKOB HHGopManuu B HHTepHeTe B COOTBETCTBHH C
3aJlaHHBIM MOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS 3HAaHUHN U IMMYTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHHUKOB BBIIEIATH HH(OPMALIHIO, KOTOPasl SBISETCS MPOTUBOPEUUBOI
WM MOXET OBITh HEJIOCTOBEPHOIA;

MCIOJIb30BATh MPU BBIMOJHEHUHN YU4EOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
(bu3MUuecKoro cojaepkKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIQJICTh MPUEMAMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIUU U3
OJIHOM 3HAaKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIC U YCTHBIE COOOINEHUs Ha OCHOBEe 2—3
MCTOYHUKOB MH(POPMALUHU (PU3HUECKOTO COJIEPKAHHS, B TOM YHCIIE MYOJUYHO JIeIaTh
KpaTKue cCOOOIIEHHS O pe3ysibTaTaX MPOEKTOB UM YUeOHBIX HUCCIIEIOBAaHUM, IPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3Y4YCHHBIH MOHATHHHBIA ammapar Kypca (HU3UKH,
COIPOBOXAATH BBICTYIUICHHUE [TPE3CHTAIIUEIH;

P BBIMOJIHCHUN YYEOHBIX NIPOSKTOB U UCCIICOBAHHUNA PACHIPEIENIATh 00sI3aHHOCTH B
TPYIIE B COOTBETCTBHUH C ITIOCTABJICHHBIMH 3aa4aMU, CIICIUTH 3a BHIMIOJTHCHUEM IJIaHa
JNCHCTBHM, aJeKBAaTHO OICHUBATh COOCTBCHHBIA BKJIA] B JEATEIHHOCTH TPYIIIHI,
BBICTpanBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIIIHX.

K KOHIY 06y‘IeHI/I${ B 8 Kiacce MNPEAMCETHBIC PE3YJIbTAThI Ha 0a3oBOM YPOBHE HOOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTD Yy OOYHAIOIINXCS YMEHU:

HCII0JIb30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB U
MOJICKYJI, arperaTHble COCTOSHHS BEIIECTBA, KPUCTAJUIMYECKHE W amMopdHBIE Tena,
HACBILEHHBIA ¥ HEHACBILLIEHHBIN Tap, BIaXXHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS
SHEprus, TEMJIOBOH JBUTaTellb, SJIEMEHTAPHBIM IEKTPUUECKUI 3aps], NEKTPHUECKOe
10Jie, MPOBOJHUKUA U JAMUIIEKTPUKH, MOCTOSHHBIN 3JIEKTPUYECKUH TOK, MarHUTHOE
noJe;

pasnuyath SBJIEHUS (TEIUIOBOE PACHIMPEHHME M C)KaTue, TeIonepenada, TEIIOBOe
paBHOBECHE, CMauMBaHHE, KaNWUISIPHbIE SBJICHUS, MCIIApEHUE, KOHJEHCallUs,
IUIaBJICHWE,  KpUCTaulM3auust  (OTBEpJEBaHUE),  KHUIIEHWE,  TeIlonepeaada
(TEerIoNpOBOJHOCTh, KOHBEKIIMS, H3JIy4eHHUE), SJEKTpU3alUs Tes, B3aUMOACHCTBUE
3apsA70B, ACUCTBHUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJEHCTBUE
MarHuToB, JE€HCTBHE MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
MHAYKIMS) 1O ONHCAaHMIO MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JI€MOHCTPHUPYIOLIHNX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIIEHHE U3YYEHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4Hciae (u3MyecKue SBICHUS B TPUPOJAE: MOBEPXHOCTHOE HATSDKEHHE U
KalWJULSIDHBIE SIBJICHHMS B TNPUPOJE, KpPUCTAUIBI B Ipupoxae, u3nydeHue CouHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHes, CHera,
JNIEKTpUYECKUE SBJICHUS B arMmocdepe, SJIEKTPUUECTBO JKHUBBIX  OPraHU3MOB,
MarHuTHOE mosie 3eMiH, JApeid MOJ0COB, POJIb MAarHUTHOTO MOJSA JUIS JKU3HU Ha
3emJie, MOJIIPHOE CUSHHE, MPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 337a4y B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBJICHMUIA;

OIMCHIBAaTh U3yUYCHHbIE CBOWCTBA TeNl U (PU3MUECKUE SIBJICHMSI, UCTIONIb3Ys (PU3NUECKUe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS HHEprusi, KOJUYECTBO TEIUIOTHI, YAeJIbHas
TEIUIOEMKOCTh ~ BEILECTBA, YAEJAbHAs TEIUIOTa IUIABIEHUS, YJAEIbHAas TEIIoTa
napooOpa3zoBaHMs, yAeJdbHas TEIJIOoTa CropaHusl TOIUIMBA, KO3((UIMEHT MoIe3HOro
NEHCTBUS TEIUIOBOM MalllMHBI, OTHOCUTEIbHAsI BIAXKHOCTh BO3[yXa, AJIEKTPUUYECKUIN



3apsal, CWiIa TOKA, JJIEKTPUYECKOE HAIPSIKEHHWE, COMNPOTUBIECHUE NPOBOJHUKA,
yETBHOE COMPOTHUBIIEHUE BEUIECTBA, pad0Ta U MOIIHOCTH 3JIEKTPUUYECKOTO TOKA), IPH
OMMCAaHUU TMPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICT HCIOJIb3YEMbIX BEIHYHH,
0003HAYCHHS M eIUHHIBI (PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYIIbI, CBSI3BIBAIOLIHE
JaHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTUMH BEJIHMYMHAMH, CTPOUTH TpapuKu
M3YYECHHBIX 3aBUCUMOCTEH (U3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA Tes, (QU3WYECKUE SBJICHUS U MPOILECCHI, HUCHOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKON TEOpUU CTPOEHUS BELIECTBA,
IIPUHLMIT CYNEPHO3ULMM IoJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsana, 3akoH Oma aisd ydactka uenu, 3akoH Jxoyns—JIeHua, 3aKoH coXpaHeHus
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3alMCHIBATh €ro
MaTEMaTHUECKOE BBIPAKEHUE;

OOBSCHATH (pU3MUECKHE MpOIecChl W CBOMCTBA TeJd, B TOM 4YHCIE U B KOHTEKCTE
CUTyalui [IPaKTUKO-OPUEHTHPOBAHHOT O Xapakrepa: BBISIBJISITH
MIPUYKUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JOTMYECKHX IIAroB ¢
oropoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3MUECKUX SBIICHHUH, (PU3HMUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiate pacu€THble 3agaud B 2—3 JACMCTBHS, HCIONB3Ys 3aKOHBI U (HOPMYIHI,
CBs3bIBatOlME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a YCIOBHUS 3a/ladyd
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISBIATh HEIOCTATOK JAHHBIX JJIS PELICHMs 3a/auH,
BBIOMpATH 3aKOHBI U (HOPMYIIbI, HEOOXOAMMBIE I €€ PelIeHHs], TPOBOAUThH PACUEThl U
CpaBHMBATh [IOJIyUEHHOE 3HaU€HUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NpPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TPH MOMOIIM (PU3HUECKUX
METOJIOB,  MCHOJb3ysl  ONMCAHWE  HCCIENOBAaHUS,  BBUIEHATH  IPOBEpsieMOe
IIPEIIOJIOKEHHE, OLICHMBATh IPAaBUIBHOCTh IOpPsIKAa NPOBEACHUS MCCIEAOBaHUSA,
JieaTh BbIBOJBL;

MIPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBJICHUM MU (PU3MUECKHUX CBOMCTB
Ten (KanmWUIApHbIE SIBJICHUS, 3aBUCUMOCTh [JaBJIEHUS BO3AyXa OT ero o0Obéma,
TEMIIEPaTypbl, CKOPOCTH IpOIECCa OCThIBAHUS M HarpeBaHUs MPU U3ITYYEHHH OT I[BETa
M3JIyqaronie  (MOTJIoNMIaroIieil) MOBEPXHOCTH, CKOPOCTh HCMApEHUs BOABI  OT
TEMIIEPATYpbl JKUAKOCTM M IUIOUIAAM €€ TIOBEPXHOCTH, OJJIEKTpU3alMs Tel U
B3alMOJCICTBUE IEKTPUUYECKUX 3aps0B, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHuToOB,
BHU3YyaJIM3alysl MArHUTHBIX NOJIEl TOCTOSSHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOT'O TOJIS
Ha TIPOBOJHMK C TOKOM, CBOWCTBA JJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENS
MIOCTOSIHHOTO TOKa): (OpPMYJIMpOBaTh MpPOBEpsieMble NPEANON0KEHUs, COOUpPaTh
YCTAHOBKY M3 MpPEUIOKEHHOTO0  O0OpYAOBaHMs, OIMUCBIBATH XOJ ONbITA U
(hopmMyTupOBaTh BHIBOJIBI;

BBITNIOJIHATH MPSMbIE U3MEpPEHUsl TeMIepaTypbl, OTHOCUTEIbHON BIIaXXHOCTH BO3AYXa,
CHJIBI TOKa, HANpPSsDKEHUS C MCIOJIb30BAaHHMEM AaHAJOTOBBIX MPUOOPOB M JATUYUKOB
(Gbu3NYeCKUX BEJIWYUH, CpPaBHUBATh pE3YyJbTaThl H3MEPEHHH € Y4YETOM 3a/laHHOU
a0COIOTHON MOTPEIIHOCTH;

MPOBOJIUTH MCCIIEIOBAHUE 3aBHUCHUMOCTH OJHOW (PU3MUECKOW BEIWYUHBI OT JAPYTOu C
UCMOJIb30BAHUEM HPSAMBIX M3MEPEHUN (3aBUCUMOCTH CONPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAU MONEPEYHOI0 CEYEHHUS U YAEIbHOTO CONPOTUBIIEHUS BELIECTBA
MIPOBOJHHKA, CHJIbI TOKA, UIYILIEro Yepe3 MPOBOIHUK, OT HAPSKEHUSI Ha MIPOBOHUKE,
UCCIIEIOBAaHKE MOCIIEI0BATEILHOTO U MAPAJUIEIbHOTO COEIMHEHUN MPOBOJAHUKOB):



IUTAHUPOBAaTh UCCIIE0BaHUE, COOUPaTh YCTAHOBKY U BBIIOJHATH U3MEPEHUs, CIEys
IIPEUIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJIbTAThI NTOJyYCHHON 3aBUCUMOCTH B BHUJIE
TabIUI U TpaMKOB, A€IaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIIEOBAHUS;

® [IPOBOJUTH KOCBEHHbIE M3MEpPEeHHs (PU3MUYECKMX BeJIWYMH (yAeIbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTHUBIICHHE MTPOBOJIHUKA, padOTa M MOIIHOCTb JIEKTPHUECKOTO TOKA):
IUIAHUPOBaTb M3MEPEHUs,, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEays
MPEUI0KEHHONW UHCTPYKLIMH, U BEIYUCIIATH 3HAUYCHHE BEITUYMHBI;

e coOmonaTh TMpaBWia TEXHUKH O€30mMacHOCTH Tpu  pabore ¢ JabopaTOPHBIM
o0opyI0oBaHUEM;

® XapaKkTepu3OBaTb IPUHIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOICTB € ONOpPOH HAa MX OMUCAHUSA (B TOM YHMCIE: CHCTEMa OTOIUICHHUS OMOB,
THTPOMETp, MapoBasi TypOWHA, amIepMeTp, BOJBTMETP, CUETYMK DICKTPUUYECKOMH
SHEPIUH, HIIEKTPOOCBETUTENbHBIE MPUOOPBI, HAarpeBaTelbHbIE SJIEKTPONPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE MPEIOXPAHUTENN, 3JIEKTPOMArHUT, 3JEKTPOJBUIATEIb
MOCTOSTHHOTO TOKa), HWCIIONB3Ysl 3HAHUS O CBOWCTBaX (U3MYECKUX SBICHUNA U
HE00X0MMBbIC (PU3UIECKHE 3aKOHOMEPHOCTH;

® pAacmo3HaBaTh IMPOCThIE TEXHHYECKHE YCTPOMCTBA M HW3MEPUTENBHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
THTPOMETp, ABHTaTelb BHYTPEHHETO CTOpPaHUs, JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI 3JIEKTPUUYECKHX LIeNed C MOoCe0BaTeIbHbIM U MapajliedbHbIM COCIUHEHHEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAUEHHUSI AIIEMEHTOB JIEKTPUUECKUX LIETIEH;

® [IPpUBOAWUTH HpUMEphl (HaXoAWTh HH(OpPMALMIO O [pUMEpax) MPaKTHUYECKOTO
UCMOJb30BaHUSA (U3UYECKUX 3HAHUN B IOBCEJHEBHOW JKM3HHU M OOecredeHUus
0€30macHOCTH TpH OOpalleHud ¢ [pudopaMH M TEXHUYECKHMMH YCTPOWCTBaMH,
COXPAaHEHMs 3/I0pOBbsi M COONIOJEHUS HOPM SKOJIOTUYECKOTO TIOBEJCHUS B
OKpY>Karolleu Cpee;

® OCYIIECTBIISITh TOWUCK WH(popManmu (pu3nyeckoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOIIUXCA 3HAHUNH W MyTEM CpPaBHEHUS JIOTOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATh WHQPOPMANNIO, KOTOpas SBISETCS NPOTHBOPEYMBOW WIIM MOXET OBITh
HEJI0CTOBEPHOM;

® UCIMOJB30BATh MPH BBHITOJHEHUN YUEOHBIX 3a/laHU HAYIHO--TIOMYIISIPHYIO JTUTEPATypy
(Gu3nYecKoro cojiepXKaHus, CIpaBOYHBIE MaTepualibl, pecypchl ceTu HHTepHer,
BJIAJIETh NMPUEMaMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUs WHPOPMALUU U3
OJTHOM 3HAKOBOI CHCTEMBI B IPYTYIO;

e co3laBaTh COOCTBEHHBIE IMHCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHUs, 00001Ias
MHPOPMAIIMIO U3 HECKOJBKHUX MCTOYHHKOB (PU3MUECKOrO COJEpXkaHMs, B TOM 4YHCIeE
nyOJIMYHO  MPEACTaBIATh  pe3ysbTaThl IPOEKTHOM WM HCCIIEN0BAaTEIbCKON
JeSTeIbHOCTH, MPU 3TOM TPAMOTHO HCIOJIb30BATh M3YUYEHHBIH MOHATUNHHBINA anmmapaT
Kypca (HU3UKH, CONPOBOX/IATh BBICTYIUICHUE MPE3EHTAIINEH;

® TpU BBHINOJHEHUH YYEOHBIX TPOEKTOB M HWCCIEAOBAaHUHN (DH3MUECKUX TPOIIECCOB
pacripesieniaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 33JauyaMH,
CIIEINTh 3a BBIIOJIHEHWEM IUIaHA JIEHCTBHHA W KOPPEKTUPOBATh €ro, aJeKBaTHO
OLIEHUBATh COOCTBEHHBIM BKJIaJ B  JIEATENIBHOCTh  TPYNINbI,  BBICTpaUBaTh
KOMMYHHUKAaTHBHOE B3aUMOCHCTBUE, IPOSIBIISISI TOTOBHOCTD pa3pemaTh KOH(PIUKTHI.

K konny oOyuenus B 9 kJiacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD Yy OOYHAIOIUXCS YMEHHUI:



UCIIOJIb30BaTh TMOHATHS: CHUCTeMa OTcu€ra, MaTepuajgbHas TOYKa, TPAeKTOpus,
OTHOCHUTENIbHOCTh MEXaHHYECKOIo JIBUXKEHH, nedopmanus (yrnpyras, Iactudyeckas),
TpeHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTb U IMEPerpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPAOTO Tela, PaBHOBECHE,
MEXaHWYeCKHe KoJeOaHusT ¥  BOJHBIL, 3BYK, HWH(PpPa3sByk U  yIbTPa3BYK,
AJNIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTH U
JAIbHO30PKOCTh, CHEKTPbl HCIYCKaHUS W MOTJolleHus, anbda-, Oeta- U ramma-
W3JIY4eHUS, U30TOMbI, s/IepHasi YHEPreTUKa;

paznuuaTh SIBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJMHEHHOE JIBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOTHOE Ma/IEHUE TEJ, pABHOMEPHOE
IBUKEHHE [0 OKPYKHOCTH, B3aUMOJECHCTBHE TeJ, pEaKTUBHOE JIBHIKEHUE,
Koje0aTeNbHOE JBIKEHHE (3aTyXarollMe W BBIHYXJICHHbIE KoJeOaHUs), PE30HaHC,
BOJHOBOE JIBIDKEHHME, OTPAXXEHHUE 3BYyKa, MPSIMOJMHEHHOE PaCIpPOCTPAHECHHUE,
OTpa)XEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enmoro cBeTra B CIEKTP M CJIOXKEHUE CIEKTPalIbHBIX IIBETOB, JUCIEpCUS CBETa,
€CTECTBEHHAs PaJMOaKTUBHOCTb, BOBHUKHOBEHHUE JIMHEHYATOr0 CIEKTpa H3ITydeHUs)
M0 ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUC;

pacrno3HaBaTh MPOSBIECHNE U3YUYCHHBIX (U3NYECKUX SBICHHUM B OKpYXalolieM Mupe (B
TOM 4yHciie (PU3NYeCKHe SIBICHUS B MPHUPOJE: MPUIUBBI U OTJIHMBBI, JTBUKCHHE TJIAHET
ConHeYHOM CUCTEMBI, PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHaMH, 3XO0, IIBETa Tell,
ONTUYECKUE SIBJICHUS B  TPUPOJE, OHOJIOTHYECKOEe  JCHCTBHE  BUIUMOTO,
yIbTPaQHUOIETOBOIO M PEHTTEHOBCKOTO H3IY4YECHMI, €CTECTBEHHBIM paJlOaKTHUBHBIM
(GoH, KOCMHYECKHE JY4H, DPAaTUOAKTUBHOE U3My4YeHHE MPHUPOAHBIX MUHEPAJIOB,
JIEHCTBUE PAJIMOAKTUBHBIX M3JIYYCHH HAa OpPTraHWU3M YeJIOBEKa), MPU ITOM MEPEBOAUTH
MPAKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIIEINSATH CYIIECTBEHHBIE CBONCTBA (MPU3HAKH)
(u3NYECKUX SIBICHUN;

OTHCHIBATh U3yUYCHHBIE CBOWCTBA TeNl M (PU3MUECKUE SBJICHHUSI, UCTIONb3Ys (PU3UUECKHe
BEJIMYUHBI (CpPellHssS U MTHOBEHHAash CKOPOCTh Tella MPU HEPaBHOMEPHOM JIBH)KEHUH,
YCKOpEHHE, MepeMEIEeHNEe, MyTh, YIJIOBAasl CKOPOCTh, CUJa TPEHHUs, CHUJla YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOTO IMaJeHHs, BEC Teja, UMIYJIbC Tea, UMITYJIbC
CUJIBI, MEXaHWYECKast padoTa U MOIIHOCTb, MOTEHIIMATIbHAS SHEPTHUS Teja, MOTHATOTO
HaJl TOBEPXHOCTBIO 3€MJIM, IOTEHLUUANIbHASA YHEPTUS CKATOU MPYKUHBI, KHHETHYECKas
SHEprusi, MOJHAas MEXaHWYecKas SHeprus, MEepuojJ M YacToTa KoleOaHWH, IMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKA3aTellb NMPEIOMIICHUS
Cpenbl), TIPH OINMUCAHUM TPABUIBLHO TPAKTOBAaTh (PU3UYECKUU CMBICI HCIOJb3yEeMBIX
BEJIMYMH, O0O3HAYeHUs M EIUHUIBI (U3MUECKUX BEIUYHH, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (DM3MYECKYIO0 BEIWYMHY C APYTUMHU BEIUYUHAMH, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (PU3UIECKUX BEIIMYUNH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (PU3NUYECKUE SIBJICHUS W TMPOIIECCHI, UCIIOJIB3Ys 3aKOH
COXpaHEHUs DHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIIUI CYMEPIO3UIIMH CHJI,
MIPUHITATT OTHOCUTEILHOCTH [ "anmuiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUST UMITYJIbCa,
3aKOHBl OTpPAXXEHUsI M MPETOMIICHHMS CBETa, 3aKOHbI COXpPAHEHHUs 3apsoBOr0 M
MacCoOBOIO 4HCENl MpH SAEPHBIX pEeaKIUsAX, MpU OSTOM J1aBaThb CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA M 3aMMUCHIBATh €T0 MATEMATHIECKOE BBIPAXKEHHUE;



OOBSICHATh (DU3MYECKHE TPOLECCHl M CBOWMCTBA TEJ, B TOM YHCIE€ U B KOHTEKCTE
CHUTyallUd  MPAaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:  BBIABIATh  MPUYUHHO--
CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHX I11aroB ¢ ONOpPOil Ha 2—
3 U3yYEHHBIX CBOICTBa (IM3MYECKHX SBJICHUH, (PU3MUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a/ja4M (ONMUPAOIINECS Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCTIOIb3YS
3aKOHBI ¥ (POPMYIIBI, CBS3bIBAIOIIME (PU3MUECKHE BEIUYMHBL: HAa OCHOBE aHAIM3a
yCIOBHS 3a/laud 3alMChIBaTh KPATKOE YCIOBHE, BBIBIATH HEAOCTAIONINE WU
M30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJbl, HEOOXOJUMBIE JUIsl pEIleHus,
IPOBOJIUTh PACYETBl U OLEHMBATH PEAINCTHUYHOCTh IIOJIyYEHHOIO 3HAuCHHS
(bu3HUECKON BEIIMYNHBL;

pacro3HaBaTh HpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOLIM (PU3NYECKUX
METOAOB,  HCIIONB3Yysl ~ ONUCAHWE  HCCIENOBAaHUSA,  BBIACHATH  MPOBEPSIEMOE
NPEINOI0KEHNEe, OLEHUBATh NPAaBUIBHOCTh MOPSAJKA MPOBEIEHHUS MCCIEI0BAHNUS,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUH U OIIBITOB;

MIPOBOJIUTH OMBITHI 110 HAOIIOJCHUIO (PU3UUECKUX SBICHUHA WM (PU3MYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HbploToHA, 3aKOHA COXpaHEHUsS SHEPrHH, 3aBUCUMOCTh
nepuo/ia KojiebaHui Npy>KUHHOIO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIATY/Ibl MaJIbIX KOJIeOaHUH, PSIMOIUHEWHOE PacIpOCTPaHEHUE
CBETa, pa3lioKeHHe OeNoro CBeTa B CIEKTP, M3YYEHHUE CBOWCTB H300paKEHHS B
IUIOCKOM 3€pKajle M CBOMCTB M300pakeHUs ImpeaMera B coOuparolell JuH3e,
HaOJII0ZCHNWEe CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB M3JIy4EHHs): CaMOCTOSITEIbHO
coOHpaTh YCTaHOBKY M3 U30BITOYHOTO HabOpa 000PyAOBaHUS, OIIMCHIBATH XOJ OMBITA U
€ro pe3yabTaThl, (OpMyITUPOBATH BHIBOJIBL,

MPOBOJIUTh NPU HEOOXOJUMOCTH CEpHUI0 MpPSMBIX H3MEPEHUi, ompenenss cpenHee
3HauUeHUEe H3MepsieMON BeIMuYMHbl ((POKycHOe paccTosiHue coOuparomel JHH3BI),
000CHOBBIBaTh BEIOOP crioco0a u3MepeHus (M3MEpUTEIHLHOI0 Ipubopa);

MIPOBOJIUTH HCCIIEOBAHUE 3aBHUCUMOCTEH (M3UYECKUX BEIMYMH C HCIOJIb30BAHUEM
NpSMbIX H3MEpPEHUH (3aBUCHUMOCTb IyTH OT BpPEMEHM IpPH PaBHOYCKOPEHHOM
IBIDKEHUN 0e3 HavJaabHOW CKOPOCTH, Tepuoja KoJeOaHWH  MaTeMaTH4ecKOTro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJia OTPAKEHHUSI CBETa OT Yrja MaJCHUs U
yrjla MpesoMJIeHHs OT yIJa MajieHus): TUIaHUPOBaTh HCCIEI0OBAHNE, CaMOCTOSATEIBHO
coOupaTh YCTaHOBKY, (UKCUpOBaTh pe3yJabTaTbl MOJYYEHHOM 3aBUCHMMOCTHU
(GU3NYEeCKUX BEIWYMH B BHUJE TAOIUI] U Tpa(uKOB, MeNaTh BHIBOJBI IO pE3yabTaTaM
WCCIIE/IOBAHHS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYMH (CpPEeaHssl CKOpPOCTh U
YCKOpEHHE TeJla MPH PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHUE CBOOOIHOTO IaJICHHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEeHUs] CKOJBXKEHUS, MeXaHUdeckas pabora u
MOIITHOCTh, YacTOTa W NepuoJ KoJIeOaHWH MaTeMaTHUYecKoro MU MPY>KUHHOTO
MasATHHKOB, ONTHYECKas CWIa COOWparomeld JIMH3BI, pPaTUOAKTUBHBIA  (POH):
TUTAHUPOBATh HM3MEPEHHS, COOMPATh JKCIIEPHUMEHTAIFHYI0 YCTAaHOBKY W BBINIOJNHATH
U3MEpEeHus, cienys MPeUIoKeHHOW MHCTPYKLUH, BBIUUCIATh 3HAUEHUE BEIMYUHBI U
aHAJM3UPOBATh IOJyYEHHBbIE pE3YyNbTaThl C€ Y4YETOM 3aJaHHOM IOTPEIIHOCTH
U3MEPEHMUI;

coOmoaTh TMpaBWja TEXHUKM O€30MacHOCTH Mpu  pabore ¢ 1abopaTOPHBIM
o0opynoBaHUEM;



pa3nuyaTh OCHOBHbBIE NPU3HAKU HM3YYCHHBIX (HU3UUYECKUX MOJENeH: MaTephalibHas
TOUKa, AOCONIOTHO TBEPIOE TEJIO, TOYEUHBIM HMCTOYHUK CBETA, JIyd, TOHKAas JIMH3A,
IJIaHETapHas MOJIENb aTOMa, HYKJIOHHAsl MOJI€]Ib AaTOMHOTO $1]1pa;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOUCTB C OIOPOIl HAa MX ONUCAHMS (B TOM YHUCIIE: CIIUJOMETP, JaTYUKHU [1OJIOKEHHUS,
paccTosiHUS U YCKOPEHHUSI, paKeTa, 9X0JI0T, OYKH, IEPUCKOII, oToanmnapar, ONTHIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOIN, JO3UMETp, Kamepa BuibcoHa), HMCNONb3ys 3HAHUS O
CBOMCTBAX (pU3NYECKUX SBICHUI 1 He0OX0uMBbIe GU3NYECKUE 3aKOHOMEPHOCTH;
HCII0JIb30BAaTh CXEMbl U CXEMATHYHBIE PUCYHKU M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTHMYECKHUX IPOILIECCOB IMPH PEIICHUU Y4eOHO--
MPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMBbI I TOCTPOCHUS M300paKEeHUH B IJIOCKOM
3epKajie ¥ COOMpAroIIei JINH3E,

MPUBOJUTL TpUMEphl (HAXOAUTh HWHGOPMAIMI0O O MpPUMEpax) MPAKTUYECKOTO
WCTIOJBb30BaHUS (PU3UYECKUX 3HAHWN B IOBCEIHEBHOW >KM3HM IS 0OECIeUYeHUs
0€30MacHOCTH TpU OOpalIeHUH C MpUOOpaMH U TEXHUYECKHMHU YCTPONCTBaMH,
COXpaHEHUS 370pPOBbsi M COONIOACHHUS HOPM DJKOJIOTMUYECKOTO TOBEICHHUS B
OKpY>Kalolleu cpeae;

OCYIIECTBIATh MOUCK uHGpopManuu ¢uznyeckoro coxaepxkanus B HHTepHere,
CaMOCTOSITENTLHO (POPMYJIHPYs] TMOUCKOBBIM 3alpoc, HAXOAUTh MYTH OIpeaeTICHH
JIOCTOBEPHOCTH TIOJYYeHHOW WH(OpMAIMM HA OCHOBE HMEIOIIUXCA 3HAHUN W
JOTIOJTHUTENBHBIX UCTOUHUKOB;

WCTIOJIB30BATh MPH BBITOJHEHUN YYE€OHBIX 33/IaHUI HAYYHO--TIOMYJISPHYIO JINTEPATYPy
(GU3NYECKOTO CONepXKaHMs, CIPAaBOYHBIE MaTepuallbl, pecypchl ceTu HHTepHer,
BJIQJIETh MpUEMAMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE MH(pOpMaluu
U3 HECKOJIbKMX HMCTOYHUKOB (U3NYECKOTO COJEp)KaHus, MyOJUYHO NpPEACTaBIAThH
pe3yJIbTaThl MPOEKTHOM WJIM MCCIEA0BATENbCKON AEATEIBbHOCTH, NIPH ITOM IPAMOTHO
WCIOJIb30BaTh W3YYEHHBI NOHSTUHWHBIN amnmapaT H3ydyaeMoro pasjaena (U3NKH M
COIMPOBOXAATh BBICTYIUIEHHE NpE3eHTalueld C y4€ToOM OCOOEHHOCTEH ayAuTOpPHH
CBEPCTHUKOB.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMDBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUA

W3yyenne QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsl HAMpaBlICHO Ha
JTOCTHKEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTE/IbHBIX PE3yJIbTATOB.

B pesynbrare uzydeHus Qu3uKd Ha ypOBHE OCHOBHOTO 00IIero obpa3zoBaHUs y
oOy4arorierocst 0yayT chopMUPOBaHbI CIICAYIOIINAE THYHOCTHBIC PE3yJIbTaThl B YACTH:
e 1) MATPHOTHYECKOTO BOCIIUTAHUS:

e — MPOsSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHICKOM (hU3NYECKOM
HayKW;
® — [ICHHOCTHOE OTHOUICHHUE K JJOCTHKEHUSM POCCUMCKHIX YUEHBIX--(DU3HKOB;

e 2) rpa’KAaHCKOI0 U TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® — TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYX/IEHUHU OOIIECTBEHHO 3HAUYMMBIX M ATHYECKHX
po0JIeM, CBA3aHHBIX C TPAKTUIECKUM IIPUMEHEHUEM JIOCTHKECHUN (PH3HKH;

® — OCO3HAaHHUE BaXKHOCTH MOPAJIbHO--3TUYECKUX NPUHILIUIIOB B JAEATEIbHOCTU YUEHOTO;

e 3)3CTEeTHYECKOT0 BOCTIUTAHMS:

® — BOCIPHATHE ICTETUYECKUX KadyecTB (pru3nyeckol Hayku: e€ rapMOHUYHOIO MOCTPOEHHUS,
CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

¢ 4) HeHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HaHUE LEHHOCTH (PM3NYECKOH HAayKH KaK MOIIHOTO MHCTPYMEHTa IMO3HaHUs MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BayKHEHIIEH cOCTaBIAIOIIEN KYIbTYpHI;

® — pa3BUTHUE HAyYHOU JI0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENIbCKOM 1€ATEIbHOCTH;

e 5) ¢popMupoBaHusi KyJbTYPbI 310POBbSI H IMOIMOHAIBLHOTO 0J1ar OOy YHA:

® — OCO3HaHME LIEHHOCTH 0Oe30macHoro oOpasza >KU3HM B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaXXHOCTH IMpaBWi O€30IacCHOr0 TOBEACHHMS Ha TpaHCIOpTe, Ha Joporax, ¢
JIEKTPUUYECKUM U TEIIOBBIM 000PY/IOBAaHUEM B IOMAITHUX YCIOBUSIX;

e — chOpMHPOBAHHOCTh HaBbIKA pedeKCUH, MPU3HAHUE CBOETO IpaBa Ha OUIMOKY M TAaKOTo
K€ IpaBa y Ipyroro 4ejaoBeKa;

e 6) TPYZ0BOIO BOCIIUTAHMSA:

® — aKTMBHOE y4YacCTHE B PELICHUM MPAKTUYECKUX 3a/ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alM, Tropojia, Kpas) TEXHOJOTMYECKOH W COLMaJIbHON  HalpaBIEHHOCTH,
TPeOYIOMIMX B TOM YUCIIE U (PU3NUECKUX 3HAHUI,

® — UHTEpEeC K NPAKTHUYECKOMY U3YyUeHUI0 Mpodeccuii, CBA3aHHbBIX C PU3UKOMH;

e 7)3KO0JIOTMYECKOT0 BOCIIUTAHUS

e — OpHUEHTalus Ha NpUMEHEHHe (U3NYECKUX 3HAaHUW JUIs pelleHusl 3afad B olnactu
OKpY’KaroIllel cpebl, MIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX IOCIEICTBUI
JUISL OKPY>KAIOIIEe Cpeibl;

® — O0CO3HaHHUE IM00ATBHOIO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U yTel UX pelIeHUs;

e 8) aganTanuy K U3MEHSIOUIMMCS YCJIOBUSIM COIIMAILHOI U MPUPOTHOI Cpebl:

e — MnoTpeOHOCTh BO B3aUMOJCHCTBUM TIpU BBIIOJHEHUH MCCIEAOBAHUNA U MPOEKTOB
¢bu3nvecKoil HarPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JIPYTHX;

® — [IOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO 1eATEIbHOCTh;

e — noTpe6HOCTh B (POPMHUPOBAHUU HOBBIX 3HAHHUI, B TOM uucie (OpMYyIHpOBATh HJIEH,
MTOHSTHSL, TUIIOTE3bI O (PU3NUECKUX 0OBEKTAX U SIBICHUSAX;



® — 0CO3HaHHE JeHUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1aCTH (DU3UKH;

¢ — [UTAHMPOBAHME CBOCTO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3NYCCKUX 3HAHUI;

® — CTpeMIICHUE aHAJIM3UPOBATH U BBISBIISATH B3AUMOCBSI3H MPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOJIb30BaHHEM (PU3NICCKUX 3HAHU;

® — OIICHKA CBOMX JCHCTBHU C y4ETOM BIIMSHHUS HA OKPYXKAIONIYIO CPEIy, BO3MOMXKHBIX
rJ100aJIbHBIX OCJIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesymbraTe ocBOeHHs mporpamMmbl M0 (U3MKe Ha YpOBHE OCHOBHOIO OOILIEro
oOpa3oBanusi y oOydvaromierocsi OyayT cGOpPMHPOBAHBI MeTaNpeAMeTHbIE Pe3yJabTaThl,
BKJIIOYAIOIINE [O3HABATEIbHBIC YHUBEpPCAIbHBIC Y4eOHbIC JCHCTBHS, KOMMYHUKATHBHBIC
YHUBEPCAIbHBIC y4eOHBIC ICHCTBHS, PErYJISITUBHBIC YHUBEPCAIbHbBIC yICOHBIC ICHCTBHSI.

Ilo3HaBaTeabHbIE YHUBEPCAJIBbHBIC y'leﬁl—lble JeHCTBUA

Ba3oBble Joruyeckue AeiicTBUs:
® BBIBIATH U XapaKTEPU30BaTh CYILIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
® YCTaHABIIMBATh CYNIECTBEHHBIN MPH3HAK KJIAaCCU(UKALMU, OCHOBAHHUS JUIsI 000OIICHUS
U CPaBHEHUS,
® BBIIBISITH 32aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpUBAEMBIX (aKTax, NaHHBIX U
HAOJIOACHUAX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHUSIM;
® BBIABISITH NPUYUHHO--CICACTBCHHBIC CBSI3W NPH W3YYCHHH (DU3UYCCKHUX SBICHHHA U
IIPOLIECCOB, JI€JaTh BBIBOJBI C HCIOJb30BAHUEM JEAYKTUBHBIX W HHIYKTHUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX (PU3NYECKUX BETUYHH;
® CaMOCTOSITENIbHO BBIOMpaTh CIOCOO pemleHuss yueOHol ¢u3myeckoil  3amauu
(cpaBHEHHE HECKOJIBKMX BapHAaHTOB peElIeHUs, BBIOOp Haubojee MOAXOMAAIIEro ¢
y4€TOM CaMOCTOSATEIHHO BBIACTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBaTe/bCKue A1eHCTBHA:
®  JICIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUII HHCTPYMEHT TO3HAHNUS,
® IIPOBOJUTH II0 CAMOCTOATEIBHO COCTaBIEHHOMY IUIAHY OIBIT, HECIOKHBIN
(bU3UYECKU IKCTIEPUMEHT, HEOOJIbIIIOE HCClIeIOBaHNE (DU3UIECKOTO SIBJICHUS;
® OIIEHUMBaThb Ha NPUMEHMMOCTb M JOCTOBEPHOCTh MH(OpMAIHIO, TOJTYYEHHYIO B XOJ€
HCCIIE0BAHUS WM SKCIIEPUMEHTA;
e camocTosATeNbHO (opmynupoBaTh OOOOIIEHHS W  BBIBOABI IO  pe3yibTaTam
MIPOBEAEHHOTO HAOIIOACHNUS, OIBITA, UCCIIEIOBAHUS;
® [IPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (PU3MUECKHUX MPOILIECCOB, a TAKKe
BBIJIBUTATh TIPEATNOIOKEHHS 00 UX Pa3BUTHUU B HOBBIX YCIOBHSX U KOHTEKCTaX.
Pabora ¢ undopmanmeii:
® PUMEHATH PA3IMYHBIC METOMbI, HHCTPYMEHTBHI U 3allPOCHI TIPU MOUCKE U OTOOpE
nH(OpMaLIMY WK JaHHBIX C YYETOM MPeUI0KEHHON ydeOHOo# (pu3nyeckoil 3a1auu;
® aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MHPOPMAIHIO Pa3THUHBIX
BUJIOB ¥ JOPM MpeCTaBICHUS;



CaMOCTOSITENIbHO BBIOMpATh ONTHMANbHYIO (hOpMYy NpeiCTaBiIeHUS HHPOpPMALUU U
WUTIOCTPUPOBATh pEUIaeMble 3a/a4l HECJIOXHBIMH CXEMaMH, JuarpaMMaMd, WHOU
rpaduKoi ¥ MX KOMOWHALIMSIMHU.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUA:

B Xolle¢ OOCYXIeHUs ydeOHOro Marepuala, pe3ylIbTaToB J1abopaTOpHBIX paboT u
MIPOEKTOB 3aJ]aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/IaeMOI TEMBbI U BBICKA3bIBATh UJICH,
HalleJICHHBIC Ha PEIICHUE 3a/1a4d U TTOIepKaHue 0JIaroKenaTeIbHOCTH OOIICHUS;
COTIOCTABIIATh CBOM CYXKJICHHUS C CYXKICHHSIMH JPYTHX Y4YaCTHHUKOB JHAJIOra,
OoOHapYXUBATh Pa3IMINE U CXOJCTBO IMO3UIINNL;

BBIPa)XaTh CBOIO TOUYKY 3PCHHS B YCTHBIX M MMChbMEHHBIX TEKCTAX;

MyOJIMYHO  TMPEACTABIATH  PE3YNbTaThl  BBIIIOJIHEHHOTO  (PU3WYECKOTO  ONBITA
(3KCTIepUMEHTA, UCCIIeIOBAHMS, TIPOEKTA);

MMOHUMATh M HWCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAJIbHOW pabOTHI
MIPU PEIICHUH KOHKPETHOW (PU3HUECKOU MPOOIIEMBI;

MPUHAMATH IIETH COBMECTHOH JESITEILHOCTH, OPTaHW30BBIBATH JEHCTBUS MO €&
JOCTUKEHHIO: pacpeeNiaiTh POJid, 00CYXIaTh MPOLECCHl U Pe3yabTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS! HECKOJIBKHX JIFOCH;

BBITIOJTHATh CBOIO YacTh pabOThI, JOCTUTAas KAa4eCTBCHHOTO pe3ysibTaTa IO CBOEMY
HaMpPAaBIICHUIO U KOOPAUHUPYS CBOU JIEUCTBUSA C APYTUMHU WICHAMU KOMAaH/IbI,
OLICHMBAaTh KaueCTBO CBOEro BKJIaga B OOHmMII MPOAYKT MO  KPUTEPHSIM,
CaMOCTOSITEITLHO C(hOPMYITUPOBAHHBIM YIACTHUKAMH B3aMMOICHCTBHSL.

PeryasiTuBHbIe yHUBepcaJbHbIe YUeOHbIe 1elCTBUS

Camoopranu3anusi:

BBISIBJISITH IPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTyalUsIX, TPEOYIOIIMX I pELICHUS
(bu3NYeCKUX 3HAHUH;

OpUEHTHPOBATHCS B PAa3IMUHBIX MOJAXOAAX NPUHATUS pEHIeHUH (MHIMBUIYaJIbHOE,
MPUHATHE PELLICHUs B TPYIIE, IPUHATHE PEILIEHUH IpyIoi);

CaMOCTOSITENIbHO COCTaBJISITh AJNTOPUTM pelleHus (U3MYecKod 3ajaud WM IUIaHa
UCCIIEIOBAaHUSI C Y4YETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATH MpeAjiaraéMble BapUaHThl PEIICHUN;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’lb, IMOIMOHAIbHDbII MHTENIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallMH U Mpeajiarath IiaH e€ U3MEeHEHUS;

OOBSCHITH TPHYMHBI JOCTHO)KEHHS (HEZOCTH)KEHHSI) pe3yJbTaToB JEATEIbHOCTH,
JaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY;

BHOCHUTbH KOPPEKTHUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ1 BBIMOJIHEHUS (HU3HUECKOTO
UCCIIEIOBAaHUSI WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, H3MEHMBIIUXCS
CUTYalul, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBHUE PE3YJIbTATA LIENIU U YCIOBUSM;

CTaBUTb ce€0s1 Ha MECTO JPYroro 4eJ0BeKa B XOJE CIOpa WIN JTUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTrOro;

MpU3HaBaTh CBOE IMpaBO Ha OMMOKY MNpU pemeHuu (GU3NYECKUX 3aJady WIK B
YTBEPKACHUSIX HAa HAyYHbIE TEMbI U TaKOE K€ IIPaBO JAPYTOTo.



INPEAMETHBIE PE3YJIBTATbBI

K konny oOydenus B 7 kJiacce MpeAMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OoTpaxkaTh c(HOPMUPOBAHHOCTH y OOYUAIOIINXCSA YMEHHI:

UCTOJNB30BAaTh MOHATUS: (U3NYECKHE W XHMHUYECKHE SBICHHs, HaOIIOJCHHUE,
HKCHEPUMEHT, MOJEIb, TUIIOTE3a, CAUHUIBI (U3UYECKUX BEJIUYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHHS BellecTBa (TBEpAOE, KHJAKOE, ra3000pa3HOe), MEXaHHUECKOE
IBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  IPSMOJMHENHHOE),  TpaeKTopus,
paBHOZAEHCTBYOIAs cuia, aepopmauus (ymnpyras, IUIaCTHUYECKas), HEBECOMOCTb,
cooO1IarolHecs CoCybl;

pasnuyath sBieHus (auddys3us, TEII0BOe ABMKEHHE YAaCTHI BEIIECTBA, PABHOMEPHOE
IBUKCHHE, HEPAaBHOMEPHOE NIBWJKEHUE, WHEPLHUSA, B3aUMOJECHCTBUE TEJI, PaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHON OChbIO BpallleHWs, Ieperada AaBJICHUS TBEPABIMU
TeJIaMHU, KUAKOCTSIMU U razaMu, aTMoc(hepHOe JaBJeHUE, IIJIaBaHUE Tell, IPEBPAILCHUS
MEXaHUYECKOM SHEPruM) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JI€MOHCTPHUPYIOLIHUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIICHIE U3YYCHHBIX (PM3MUECKUX SBJICHUI B OKPYKAIOIIEM MUPE, B
TOM 4YHcie (QHU3UYECKUE SIBICHHUS B TMPHPOJE: HMPUMEPHI TBMXKCHHUS C pa3IMIHBIMU
CKOPOCTSIMM B JKMBOW M HEXUBOW IPUPOJE, NEUCTBUE CHIIBI TPEHHs B IPUPOJE U
TEXHUKE, BIMSHHE aTMOC(HEpPHOro JaBJIEHUS Ha J>KUBOM OpraHusM, IJaBaHUE DbIO,
pblYary B Teje 4YeJIOBeKa, IPH 3TOM NEPEeBOJUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUUECKUX SBICHUH;

OIMCHIBATh M3YYECHHBIC CBOMCTBA TeN U (PU3MUECKUE SBJICHUS, UCIOIB3YS (U3NIECCKUE
BEJIMYMHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BpeMs, MYyTh, CKOPOCTb, CPEIHSSA
CKOpOCTb, CHJa YIOPYIOCTH, CHUJIa TSDKECTH, BEC Teja, Cuja TPEHHUs, JaBJIECHHE
(TBEpOro Tena, JKUAKOCTH, ra3a), BBITAIKHBAIOIIAS CHUJa, MeXaHWYeckas paboTa,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJbl, KO3()(UIUEHT MOJE3HOrO JAEeHCTBUS
MEXaHU3MOB, KUHETHYECKas U MOTEHIMAIbHAs HHEpPrusi), MpU OMNKUCAHUU IPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICT UCTOIb3YEMbIX BEIMUUH, UX 0003HAYEHUS U €AMHUIIBI
(GU3NYEeCKUX BEJIWYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOLINE NaHHYI (DHU3UYECKYIO
BEIMYUHY C JPYTMMHU BEJIWYMHAMH, CTPOUTHh TIpadUKM H3YYEHHBIX 3aBHCHMOCTEH
(bU3UYECKUX BEITHYMH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKHE SIBICHHUS U IPOLECCHl, HUCHOIb3Ys
MpaBujia CIOXKEHUSI CHJI (BIOJb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH
ApxuMena, NpaBUIIO paBHOBeCHS pblyara (0JI0Ka), «30J0TOE€ MPABUIIO» MEXaHHKH,
3aKOH COXpAaHEHMs MEXaHMUYECKOM DSHEpPruu, MpU HTOM J1aBaTh CIIOBECHYIO
(GbopMyIMPOBKY 3aKOHA M 3alMCHIBATH €r0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3UUECKUE SIBICHUS, MPOIECChl W CBOWCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUUYUHHO-
-CJIeICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1—2 TOTMUECKUX 1IaroB ¢ Omnopoi Ha 1—
2 W3yYEHHBIX CBOWCTBAa (PU3UYECKUX SBICHHWHA, (UINYSCKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3aJauyd B 1-2 neHCTBHs, MCHONB3Ys 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOIIME (U3UUYECKHE BEIWYMHBI: Ha OCHOBE aHalM3a YCIOBHS 3a/auyd
3aMychIBaTh KPaTKOE YCJIOBUE, MOJACTABIATh (PU3MYECKHE BEIMYMHBI B (OPMYIIBI U



IIPOBOJUTH Pacué€Thl, HAXOJUTh CIPABOYHBIE HAHHBIE, HEOOXOMUMBIC ISl PEIIEHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTb OJIYYEHHON (PU3MUECKON BEIMUHHBI,
pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO pPEIIUTh NPHU TMOMOUIH (U3NIECKUX
METOJIOB, B OIMCAaHUM MCCIEAOBAHUSA BBIICIATh IIPOBEPSIEMOE IPEANIOIOKEHHUE
(runore3y), pa3iuyaTh U HUHTEPHPETHPOBATH IOJYYCHHBIH pe3ysbTaT, HaXOIUTh
OLLIMOKY B XOJI€ OIbITA, /I€]aTh BHIBOJIBI I10 €70 PE3YJIbTaTaM;

IIPOBOJIUTH OIBITHI 110 HAOJIOACHUIO (PU3UUECKUX SIBICHUM MM (PU3MUECKUX CBOMCTB
Tell: (OPMYNIHUPOBATH TPOBEPSiEMble MPEANOI0KEHUs, COOUpaTh YCTAHOBKY U3
IIPEUI0KEHHOT0 000pYy/J0BAaHUS, 3alIUChIBATE X0/ OIbITA U (POPMYIMPOBATH BBIBOABI;
BBINOJIHATh NPSMbIE U3MEPEHUsl PACCTOSHUSA, BPEMEHH, MacChl Tesla, 00bEMa, CUIIbI U
TEMIIEPaTyphl C HUCIOJIb30BAHUEM AHAJOTOBBIX M HU(PPOBBIX MPUOOPOB, 3aMCHIBATH
[OKa3aHMs IpUOOPOB C yUETOM 3aaHHOM aOCOIIOTHOM MOTrPEeIHOCTH U3MEPEHNUH;
MPOBOJIUTH HCCIICOBAaHUE 3aBUCUMOCTH OJHOM ()M3MYECKON BEIMYMHBI OT APYrod C
HCII0JIb30BAaHUEM INPSAMBIX U3MEPEHUN (3aBUCUMOCTH IYTH PABHOMEPHO JBHKYILIETOCS
TeJa OT BPEMEHM JIBUJKEHUS Tela, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHHMS OT IJIOUIAIU
COIIPUKOCHOBEHHUS TEJI, CWJIbl YIPYTOCTH OT YAJIMHEHUS IPYKUHBI, BBITAJIIKMBAIOLICH
cwibl OT O0OBEMaA MOrpy)KEHHOM YacTU Tejla W OT IUIOTHOCTH JKUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTU Te€ja, OT IJIyOMHBI, Ha KOTOPYIO IOIPYKEHO Telo,
yCIOBUH IJaBaHUs TeJl, YCJIOBUI paBHOBecHs pbluara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIIEAOBaHUs, COOMpPAaTh YCTAHOBKY U  BBINOJIHATH
W3MEpEHUs, CIeAys MPEeNOKECHHOMY IUIaHy, (UKCHPOBATh PE3yIbTaThl MOTYyYCHHOM
3aBHUCUMOCTH (DM3MYECKMX BEIUYMH B BUAC NPEAIOKEHHBIX TAaONMHI M TPa(HKOB,
JIeJIaTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEIOBaHUS;

IPOBOJIUTh KOCBEHHBIE M3MEpPEHHMs (PU3NYECKUX BEIWYMH (IUIOTHOCTH BEIECTBa
KUAKOCTH W TBEPAOrO Teja, CWIA TPEHMSI CKOJBXECHMS, [aBICHHE BO31yXa,
BBITAJIKMBAIOIIAs CHJIA, JCHCTBYIOIIAas Ha TOTPY)KEHHOE B JKUJIKOCTh TEIO,
KO?(G(ULMEHT IOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHHU3MOB), CIENysl MPEaI0KEHHOU
MHCTPYKLUU: TIPU BBIMOIHEHUH U3MEPEHUN cOOUpaTh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIUUCIIATH 3HAYEHNUE UCKOMOMW BEJTMYHHBI;

coOnrofaTh TMpaBuia TEXHUKH O€30MacHOCTH npu pabore ¢ J1abopaTOPHBIM
000pynOBaHUEM;

yKa3bplBaTh MPUHLUIBI JeHCcTBUS NpUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOLINECS COCYbl, OapOMETp, pblUar, MOABMKHBIA U
HEMNOJIBUKHBINA OJI0K, HAKJIOHHAs MJI0CKOCTh;

XapaKTepu30BaTh NPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUECKHUX
YCTPOICTB C OMOpPOl Ha MX ONUCaHMA (B TOM 4YMCIe: MOJIIMIHHKH, YCTPOMCTBO
BOJOIIPOBOJA, TUAPABINYECKUI IIpecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAacoc,
apeoMeTp), UCHOJB3YS 3HaHHUS O CBOMCTBaX (PU3MYECKUX SIBICHUM M HEOOXOIUMBIE
(bu3nyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTL TpUMEpbl (HaXOAWTh HWHGOPMALMI0O O MpUMEpPax) MPAKTUYECKOTO
UCTOJb30BaHUS (U3UUYECKUX 3HAHUI B IOBCEJHEBHON JKM3HU JUIsI OOecreueHHs
0€30MacHOCTH TpU OOpalleHMH C NpuUOOpaMH M TEXHUYECKUMHU YCTpOIlCTBamH,
COXpAaHEHMs 3JI0pOBbsI M COONIOJEHUS HOPM OSKOJIOTUYECKOTO TIOBEACHUS B
OKpY>Karolleu cpee;



OCYLIECTBIATh OTOOP HMCTOYHHMKOB HMH(pOpManuu B VHTEepHETE B COOTBETCTBUHU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOLIUXCS 3HAaHUHM M MyTEM CpaBHEHMS
Pa3IUYHBIX UCTOYHUKOB BBIICIATh HH(OPMALIMIO, KOTOpAs ABJISAETCS NPOTUBOPEUMBOM
WA MOKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BATh IIPH BBIOJHEHUN YUYEOHBIX 3a/laHUil HayYHO--IIOMYJIAPHYIO JINTEPaTypy
(Gu3MYecKoro cojlepXkaHus, CIpaBOYHbIE MaTepualbl, pecypchl ceT HHTepHer,
BJIAJeTh MPHUEMAaMU KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOpPMALUU U3
OJIHOM 3HAaKOBOM CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIE KpAaTKUE MHCbMEHHBIC U YCTHBIE COOOLICHHS Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMALUHU (PU3HUECKOTO COJIEPKAHHS, B TOM YHCIIE MYOJUYHO JIeIaTh
KpaTKue COOOLIEHUs O pe3ysbTaTax MPOEKTOB UM y4eOHBIX MCCIIEA0BaHUM, IIPU 3TOM
IpaMOTHO HCHOJb30BAaTh HW3YyYCHHbI MOHATUHHBIA anmapar Kypca (U3HKH,
COIIPOBO’KIATh BBICTYIIJICHUE IIPE3EHTALIEH;

MIPU BBHITIOJTHEHUH YYE€OHBIX NMPOEKTOB M UCCIEIOBAHUHN pacrpeiessiTh 00S3aHHOCTH B
rpyIIe B COOTBETCTBUH C MTOCTABICHHBIMHU 3a7[adyaMH, CIICJUTh 3a BBITTOJHEHUEM TJIaHA
JCCTBUH, aJeKBaTHO OICHMBATh COOCTBEHHBIH BKJIAJd B JEATEIBHOCTH TPYIIIHI,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K KOHIY 06y‘IeHI/I${ B 8 Kiacce MNPEAMCETHBIC PE3YJIbTAThI Ha 0a3oBOM YPOBHE HOOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTD Yy OOYHAIOIINXCS YMEHU:

HCII0JIb30BaTh MOHSTHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSHHS BEIIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIC Tela,
HACBILIEHHBI Y HEHACBILEHHBIN Map, BIaXXHOCTh BO3AyXa, TEMIEpATypa, BHYTPEHHSS
SHEprus, TEIJIOBOI JBUraTeNb, JIEMEHTAPHBIN 3JEKTPUUECKUN 3apsil, JIEKTPUUECKOe
1oJie, MPOBOJHUKU M JAMUIJIEKTPUKH, MOCTOSHHBIN 3JIEKTPUYECKUH TOK, MarHUTHOE
noJe;

pasnuyarh SBJIEHUS (TEIUIOBOE DPACHIMPEHHE M C)KaTue, Telonepenada, TEIIOBOe
paBHOBEcHE, CMauMBaHHME, KallWUIApHbIE SBIEHUS, WCIApeHHe, KOHACHCalus,
IUIaBJICHWE,  KpUCTaulM3auust  (OTBepleBaHHE),  KHUIIEHHE,  TeIulonepeaaya
(TEeTIONpOBOJHOCTh, KOHBEKIIMS, H3JIyu€HHE), SJEKTpU3alusl Tes, B3aUMOACHCTBUE
3apsA70B, ACUCTBHUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MarHuToB, JE€HCTBHE MAarHUTHOTO IOJSI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
MHAYKIMS) 10 ONHCAaHMIO MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JI€MOHCTPHUPYIOLIHNX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIIEHHE U3YYEHHBIX (PM3MUECKUX SBJICHUI B OKPYXKAIOIEM MUPE, B
TOM 4Hcae (Qu3nueckue sBICHUS B NPUPOAE: MOBEPXHOCTHOE HATSDKEHHE U
KallWJULSIDHBIE SIBJIEHHWSI B TNPUPOJE, KPUCTAJUIBI B Ipupozae, usnydeHue CousHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE DPOCHI, TyMaHa, MHEs, CHEra,
JNIEKTpUYECKUe SBJIEHUS B aTMmocdepe, SJIEKTPUYECTBO JKMBBIX  OPraHU3MOB,
MarHuTHOE Tmose 3eMiH, Apeid MOoJ0COoB, POiIb MAarHUTHOTO MOJS JUIS KU3HU Ha
3emJie, MOJIIPHOE CUSTHHE, MPH 3TOM NEPEBOIUTH MPAKTHUYECKYIO 3a7jayy B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBJICHMUIA;

OIMCHIBaTh U3yUYEHHbIE CBOMCTBA Te U (U3HUECKUE SIBICHUS, UCTIOIb3Ys (pu3nueckue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS DHEPIUsi, KOJIMYECTBO TEIUIOTHI, yIeiIbHast
TEIUIOEMKOCTh ~ BEILECTBA, YyJAEIbHAs TEIJIOTAa IUIABJICHMS, yJelbHas TEIUloTa
napooOpa3zoBaHMsl, yAeJdbHas TEMJIOTa CrOpaHUs TOIUIMBA, KOI(Q(UIMEHT IMOJIE3HOTO
NEHCTBUS TEIUIOBOM MalllMHBI, OTHOCUTEIbHAsI BIAXKHOCTh BO3[yXa, AJIEKTPUUYECKUIN



3apsan, Cwia TOKA, OJJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTUBIECHHWE NPOBOJHUKA,
yETBHOE COMPOTUBIIEHUE BEUIECTBA, PA00OTa M MOIIHOCTH JIEKTPUYECKOTO TOKA), pU
OMMCAaHUU TMPABWJIBHO TPAKTOBATh (PU3UYECKUI CMBICT HCIOIb3YEMbIX BEIHYUH,
0003HAYCHHS U SAUHUIBI (DU3UYECKUX BEIWYMH, HAXOAUTH (POPMYJIBI, CBI3BIBAIOIIHEC
JTaHHYI0 (HU3UYECKYI0 BEIMYUHY C JPYTUMH BEIMYMHAMHU, CTPOHUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEH (U3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOICTBa Tes, (QU3WYECKUE SBICHUS W IPOLECCHl, HCIOIb3Ys
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJISIPHO--KUHETUUECKOW TEOpUU CTPOEHUS BEIIECTBA,
MPUHIMUIT CYNEPIO3UIMKA ToJel (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsana, 3akoH Oma ais ydacTka 1enu, 3akoH [[xoyns—JIeHua, 3akoH coxpaHeHus
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa U 3alUCHIBaTh €ro
MaTeMaTU4eCKOE BHIPAKECHHUE;

OOBSCHATH (pU3MUECKHE MpOIecChl W CBOMCTBA TeJd, B TOM 4YHCIE U B KOHTEKCTE
CUTyaIui MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MIPUYKUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTMYECKHX IIAroB ¢
oropoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHHM, (PU3NICCKUX 3aKOHOB HJIH
3aKOHOMEPHOCTEH;

pemiate pacu€THble 3agaud B 2—3 JACMCTBHS, HCIONB3Ys 3aKOHBI U (HOPMYIHI,
CBs3bIBatOlME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a YCIOBHUS 3a/ladyd
3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEIOCTATOK JIAHHBIX JIJIS PELICHUS 3aJlayH,
BBIOMpATH 3aKOHBI U (HOPMYIIbI, HEOOXOAMMBIE I €€ pelIeHHs], TPOBOIUThH PACUEThI U
CpPaBHUBATH MOJTYYECHHOE 3HAYCHUE (PU3UUECKON BETMYUHBI C U3BECTHBIMH JIaHHBIMU;
pacrmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO pEHIMTh MPH TMOMOIIM (PHU3UIECKHUX
METOJIOB,  MCHOJb3ysl  ONHUCAHWE  HUCCIEJOBAHMS,  BBIICIATH  MPOBEPSIEMOE
MPEANON0KEHUE, OLICHUBATh IPABWIBHOCTh MOPSAAKA MPOBEICHUS MCCIEI0BaHMUs,
JieaTh BbIBOJBL;

MPOBOJIUTH OTBITHI IO HAOMIONCHUIO (PU3UYECKUX SBJICHUM WM (U3UIECKUX CBONCTB
Ten (KamwuisApHbIe SBICHUS, 3aBUCHMOCTH JaBIIEHUS BO3AyXa OT €ro o0béMa,
TEeMIIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS M HATPEBAHMS MIPU U3IIYYCHHUH OT IBETa
u3Iyqaroniel  (MOTJIONMIAIONIe) TIOBEPXHOCTH, CKOPOCTh HWCMApPEHUs BOABI OT
TeMIIepaTypbl KUAKOCTH M IUIOWAAM €€ TOBEPXHOCTH, DJIEKTpU3alus Tel U
B3aUMOJICHCTBUE SJIEKTPUUYECKHUX 3apsAJ0B, B3aUMOJCHCTBUE MOCTOSHHBIX MAarHUTOB,
BHU3yaJIU3aIisl MAaTHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, IEWCTBHUS MAarHUTHOTO TOJIS
Ha TIPOBOJHMUK C TOKOM, CBOWCTBA JJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATEIS
MOCTOSIHHOTO TOKa): (OpMYyIUpPOBaTH TMPOBEPSIEMbIE TMPEAMNOIOKEHUSI, CcOOUpaTh
YCTaHOBKY W3 TMPEJIOKEHHOTO O0OpyIOBaHHUS, OMHUCHIBATH XOJ ONbITA H
(hopmMyTupOBaTh BHIBOJIBI;

BBITIOJTHATE TIPSIMBIE MU3MEPEHHUSI TEMIIEpPaTyphbl, OTHOCUTEIHHOM BIIAXKHOCTH BO3yXa,
CHJIBI TOKA, HAIPSDKEHUS C HCIOJIH30BAHHEM aHAJIOTOBBIX NMPUOOPOB U JATYMKOB
(U3UYECKUX BETWYMH, CPAaBHHBATh PE3YNbTaThl HM3MEPEHUN C y4ETOM 3aJlaHHON
a0COIOTHOM TTOTPEIIHOCTH;

MPOBOJIUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJTHOW (PU3MUECKOW BEIWYUHBI OT APYTOd C
WCIIOIB30BAHUEM MPSMBIX U3MEPEHHUM (3aBUCUMOCTBH CONPOTHUBJICHUSI MPOBOJHUKA OT
€ro JUJIMHBI, TUIOLAAN MONEPEUYHOI0 CEUEHHUsI U YAEIBHOIO CONPOTUBIIEHUS BEIIECTBA
MPOBOJIHHUKA, CHUJIBI TOKA, HIYIIETO Yepe3 MPOBOAHHUK, OT HAMPSHKEHUS HAa TIPOBOTHUKE,
HCCIEA0BaHUE MOCIIEIOBATEIBLHOTO U MAPAUIEIbHOIO COCIMHEHUM TPOBOJHUKOB):



IUTAHUPOBAaTh UCCIIEA0BaHUE, COOUpaTh YCTAHOBKY U BBIIOJHATh U3MEPEHUs, Clenys
IIPEUIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTAaThl IOJyYEHHON 3aBUCUMOCTU B BUJE
TaOIUI U TpaMKOB, A€IaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIIE0OBAHUS;

® [IPOBOJUTH KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BeJWYMH (yIelbHas TEII0EMKOCTh
BEIIECTBA, CONPOTHUBIICHHE NMPOBOJIHMKA, Pa0OTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA):
IUIAaHUPOBaTb M3MEPEHUsi, COOMpaTh SKCHEPUMEHTAJIbHYK) YCTAHOBKY, CIEAys
MPEUI0KEHHONW UHCTPYKLIMH, U BEIYUCIIATH 3HAUYCHHE BEITUYMHBI;

e coOmoaTh TMpaBWIa TEXHUKH O€30MacHOCTH TMpH padboTe ¢ J1abopaToOpHBIM
o0opyI0oBaHUEM;

® XapaKkTepu3oBaTb IPUHLUIBI JAECHCTBHS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOICTB € OMOpPOH Ha UX ONUCaHMA (B TOM 4YHCIE: CHCTEMa OTOIUICHHUS JIOMOB,
THTPOMETp, MapoBasi TypOWHA, aMmIepMeTp, BOJBTMETP, CUETUYHUK DICKTPUUYECKOMH
SHEPIUH, IIIEKTPOOCBETUTENbHbIE IPUOOPBI, HArpeBaTelbHbIE SICKTPOIPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE MPEIOXPAHUTENN, 3JIEKTPOMArHuT, 3JEKTPOJBUTATENb
MOCTOSTHHOTO TOKa), HWCIIONB3Ysl 3HAHHUSA O CBOWCTBAX (U3WYECKUX SBICHUHA U
HE00X0MMBbIC (PU3UIECKHE 3aKOHOMEPHOCTH;

® pAacro3HaBaTh IMPOCThIE TEXHHYECKHE YCTPOMCTBA M W3MEPUTENBHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (PKUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
THTPOMETp, ABHUTaTelb BHYTPEHHETO CTOpPAHUs, JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI 3JIEKTPUUYECKHUX LIeNed C MOocel0BaTelbHbIM U MapaJljiedbHbIM COCIUHEHHEM
AJIEMEHTOB, pa3jinyasi yCIOBHBIE 0003HAUECHUS SJIEMEHTOB AICKTPHUYECKHX IIETICH;

® T[PUBOAWUTH TpPUMEPHl (HAXOAUTH WHPOPMALKIO O NPUMEpPax) MPAKTUIECKOTO
UCMOJb30BaHUS (U3UYECKUX 3HAHUN B IOBCEJIHEBHOM JKU3HU JJs OOecreueHus
0e30macHOCTH TpH OOpalIeHWH ¢ NpuOOpaMH M TEXHHUYECKUMH YCTPOWCTBaMH,
COXpAaHEHMs 3/I0pOBbSI M COOJIOAEHUS HOPM SKOJIOIMYECKOrO MOBEJICHHS B
OKpY>Karolleu Cpee;

® OCYIIECTBIISITh TOWUCK WH(popManuu (usndeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAHUH U NyTEM CpaBHEHUS JONOJHHUTENbHBIX HCTOYHHMKOB
BBIJICNIATh MH(POPMALUIO, KOTOpas SBISIETCS NPOTHBOPEYMBON WM MOXKET OBITH
HEJI0CTOBEPHOM;

® UCIMOJB30BATh MPH BBHITOJHEHUN YUEOHBIX 3a/laHU HAYIHO--TIOMYIISIPHYIO JTUTEPATypy
(Gu3nYecKoro cojiepXKaHus, CIpaBOYHBIE MaTepualibl, pecypchl ceTu HHTepHer,
BJIAJIETh NMPUEMaMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUs WHPOPMALUU U3
OJTHOM 3HAKOBOI CHCTEMBI B IPYTYIO;

e co3laBaTh COOCTBEHHBIE MMHCHbMEHHBIE M KpAaTKHWE YCTHBIE COOOIIeHUs, 00001Ias
MHGOPMAILIMIO U3 HECKOJBKUX MCTOYHHKOB (PU3MUECKOTO COJIEpXKaHMs, B TOM YHUCIIe
nyOJIMYHO  MPEACTaBIATh  pEe3yNbTaThl MPOEKTHOM WM HCCIeI0BaTeNIbCKON
JesTeIbHOCTH, NPH 3TOM TPAMOTHO HCIOJIb30BATh M3YUYEHHBIH MOHATUNHHBINA anmmapaT
Kypca (HU3UKH, CONPOBOX/IATh BBICTYIUICHUE MPE3EHTAIINEH;

® TpU BBHINOJHEHUH YYEOHBIX TPOCKTOB M HCCIEIOBAaHUN (PH3MUECKUX TPOIECCOB
pacripesieniaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 3aJauyaMH,
CIIEZINTh 3a BBIIOJIHEHWEM IUIaHA JEHCTBHHA W KOPPEKTUPOBATh €ro, aJIeKBaTHO
OLIEHUBaTh COOCTBEHHBIM BKJIaJ B  JIEATEJBHOCTh  TPYIIBI,  BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOCHCTBUE, IPOSIBIISISI TOTOBHOCTD pa3pemaTh KOH(PIUKTHI.

K konny oOyuenus B 9 kJiacce mpeaMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD Yy OOYHAIOIUXCS YMEHHUI:



UCIIOJIb30BaTh TMOHATHS: CHUCTeMa OTcu€ra, MaTepuajgbHas TOYKa, TPAeKTOpus,
OTHOCHUTENIbHOCTh MEXaHHYECKOIo JIBUXKEHH, nedopmanus (yrnpyras, Iactudyeckas),
TpeHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPAOTO Tela, PaBHOBECHE,
MEXaHWYeCKHe KoJeOaHusT ¥  BOJHBIL, 3BYK, HWH(PpPa3sByk U  yIbTPa3BYK,
AJNIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTH U
JAIbHO30PKOCTh, CHEKTPbl HCIYCKaHUS W MOTJolleHus, anbda-, Oeta- U ramma-
W3JIY4eHUS, U30TOMbI, s/IepHasi YHEPreTUKa;

paznuuaTh SIBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, CBOOOIHOE Ta/IeHHe TeJ, paBHOMEPHOE
JIBUKEHHE [0 OKPY)KHOCTH, B3aUMOJICHCTBUE TeJ, pPEaKTHUBHOE JBW)KEHHUE,
Koje0aTeNbHOE JBIDKEHHE (3aTyXaloIllMe W BBIHYXKICHHbIE KoJieOaHHs), PE30HAHC,
BOJHOBOE JIBIDKEHHME, OTpPAXXEHHUE 3BYyKa, MPSIMOJMHEHHOE PaCIpPOCTPAHECHHUE,
OTpa)XeHUE U MPEJIOMIIEHUE CBETA, MI0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHE
0enmoro cBera B CIEKTP U CIOKEHUE CIEKTPajJbHBIX IIBETOB, JAUCIEPCHSI CBETa,
€CTECTBEHHAs PaJMOaKTUBHOCTb, BOBHUKHOBEHUE JIMHEHYATOr0 CIHEKTpa H3ITydeHUs)
10 ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUC;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SBICHUN B OKpYXarolieMm Mupe (B
TOM 4yHciie (PU3MYeCKHe SIBICHUS B MPHUPOJEC: MPUIMBBI U OTJIHMBBI, JBHKEHUE TUIAHET
ConHeYHOM CUCTEMBI, PEaKTUBHOE JIBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, I[yHaMH, 3XO0, I[BE€Ta Te,
ONTHUYECKUE SIBJICHUS B  TPUPOJE, OHOJOTHYECKOE  JEHCTBUE  BUIUMOTO,
yIbTPaQHUOIETOBOIO M PEHTTEHOBCKOTO H3IYYEHMI, €CTECTBEHHBIN paJlOaKTHUBHBIH
(GhoH, KOCMHUYECKHE Jy4Yd, pPaJUOAKTUBHOE W3IIyY€HHE TMPUPOTHBIX MHUHEPAJIOB,
NENCTBUE PAIMOAKTUBHBIX M3JIYYCHHI HAa OpraHW3M YeJIOBEKa), MPU ITOM MEPEBOIUTH
MPAKTUYECKYIO0 3a/ladyy B Yy4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBONCTBA (MPU3HAKH)
(u3NYECKUX SIBICHUN;

OIMCHIBATh U3yUCHHBIE CBOWCTBA TN U (M3UUYECKUE SIBICHUSA, UCTIONb3Yys (hU3HUECKUe
BEJIMYUHBI (CpellHsAsS U MTHOBEHHAsi CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHXKEHUH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTh, CUJia TPEHHUs, CUjia YINPYTrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOTO MaJIeHHs, BEC Tesla, UMIIYJIbC Teja, UMITYJIbC
CWJIBI, MEXaHWYECKass paboTa U MOIIHOCTh, MOTEHI[MATbHAS YHEPTUS TeJa, MOJIHITOTO
HaJl IOBEPXHOCTBIO 3€MJIU, MMOTEHIIMATIbHAsL SHEPTUsl CHKATON MPYKUHBI, KHHETHYECKAast
SHEprus, MOJHas MEXaHWYecKas DSHeprus, MEepuoj M YacToTa KoleOaHWH, AIuHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTeslb MPEIOMICHUS
cpenpl), TP OINMUCAHUM TPABUIBHO TPAKTOBAaTh (DU3UYECKHUU CMBICI HCIOJIB3YEMBIX
BEJIMYMH, O0O3HAYeHUs M EOUHUIBI (U3MUECKUX BEIUYHH, HAXOAUTHh (HOPMYIIHI,
CBSI3BIBAIOINIME JAaHHYIO (DU3MUECKYIO0 BEIWYMHY C JAPYTMMHU BEIUYHMHAMH, CTPOHTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (PU3UIECKUX BEIIMYNH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (PU3NUYECKUE SIBJICHUS W MPOIECCHI, UCIIONB3YS 3aKOH
COXpaHEHHUs DHEPTUH, 3aKOH BCEMUPHOTO TATOTCHHS, MPUHIUI CYMEPIIO3UIIUN CHII,
MIPUHITATT OTHOCUTEILHOCTH [ "anmuiesi, 3akoHpl Hpl0TOHA, 3aKOH COXpaHEHHUsT UMITYJIbCA,
3aKOHBl OTpPaXEHUSI M MPETOMIICHHMS] CBETa, 3aKOHbl COXpPAHEHHUs 3apsJ0oBOr0 U
MacCoOBOIO 4HCENl MpH SJEPHBIX pEaKIusX, IMpPU OTOM J1aBaTb CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA M 3aIMUCHIBATH €T0 MATEMATHYECKOE BBIPAXKEHUE;



OOBSICHATh (DU3MYECKHE TPOLECCHl M CBOWMCTBA TEJ, B TOM YHCIE€ U B KOHTEKCTE
CHUTyallUd  MPAaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:  BBIABIATh  MPUYUHHO--
CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHX I11aroB ¢ ONOpPOil Ha 2—
3 U3yYEHHBIX CBOICTBa (IM3MYECKHX SBJICHUH, (PU3MUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pelars pacu€THbIE 3a/1a4M (OIMPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUII), UCIIOIb3YS
3aKOHBI ¥ (POPMYIIBI, CBS3bIBAIOIIME (PU3UYECKUE BEIUYMHBL: HAa OCHOBE aHaIM3a
yCIOBHS 3a/laud 3alMChIBaTh KPATKOE YCIOBHE, BBIBIATH HEAOCTAIONIUE MU
M30BITOYHBIE JIaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJbl, HEOOXOJUMBIE JUISl pEILEHHUs,
IPOBOJIUTh pAcy€Tbl M OLEHMBATh PEATUCTUYHOCTh IIOJYYEHHOI'O 3HA4YEHUs
(bu3HUECKON BEIIMYNHBL;

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO pEIIUTh IPU MOMOLIM (PU3HUYECKUX
METOAOB,  HCIIOJNB3Yysl ~ ONUCAHWE  MCCIECJOBAHHUSA,  BBLACIATH  MPOBEPSIEMOE
NPEIIOI0KEHNEe, OLEHUBATh IPABUIBHOCTb IOpSAKA IPOBEJCHUS HCCIIEAO0BAHMS,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUH U OIIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOJECHUIO (PU3NYECKUX SIBICHUN MM (U3UIECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUs 3HEPrUH, 3aBUCUMOCTb
nepuo/ia KojiebaHui Npy>KUHHOIO MasiTHUKA OT MAacchl Ipy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHUMOCTh OT aMIUIUTY/Ibl MaJIbIX KOJIeOaHU, MPSIMOIMHEHHOE PaCIIpOCTPAHEHUE
CBETa, pa3JIoKeHHE OeNoro CBeTa B CIEKTP, HM3YYEHHUE CBOWCTB H300paKEHHS B
IUIOCKOM 3€pKajle M CBOMCTB M300pakeHus IpeaMera B coOuparolell JuH3e,
HaOJII0ZCHNWEe CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB M3JIy4EHHs): CaMOCTOSITEIbHO
coOHMpaTh YCTaHOBKY M3 M30BITOYHOTO HAOOpa 000PYI0BaHUS, ONMCHIBATh X0 ONBITA H
€ro pe3yabTaThl, (OpMyITUPOBATH BHIBOJIBL,

IPOBOJIUTh MPU HEOOXOJUMOCTH CEpHUI0 MNPSAMBIX H3MEPEHUil, ompenenss cpeaHee
3HaueHUEe H3MepsieMol BeaMYMHbl ((POKycHOE paccTosiHue coOuparomeld JIUH3bI),
000CHOBBIBaTh BEIOOP crioco0a u3MepeHus (M3MEpUTEIHLHOI0 Ipubopa);

IIPOBOJIUTH HCCIIEJOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYUH C HUCIOJIb30BAHUEM
OpSMbIX H3MEpPEHUH (3aBUCHUMOCTb IYyTH OT BpPEMEHM IpPH PaBHOYCKOPEHHOM
IBIDKEHUN 0e3 HavJaabHOW CKOPOCTH, Tepuoja KoJeOaHWH  MaTeMaTH4ecKOTro
MasTHUKA OT JUTMHBI HHUTH, 3aBHCUMOCTH YIJIa OTPAXXCHHS CBETa OT yIJia MaJeHUs H
yrJia MpesoMJIeHHUs OT yIJia MaJieHHs): IUIAaHUPOBaTh MCCIEeOBaHHUE, CaMOCTOSATEIBHO
coOupaTh YCTaHOBKY, (DUKCHUPOBaTb pE3yJIbTaTbl IOJYYEHHOH  3aBUCUMOCTH
(bu3NYeCKUX BEJIWYUH B BUJE TAOIUIl U TPa(HKOB, NEaTh BBHIBOJBI 0 PE3yJIbTaTaM
WCCIIE/IOBAHHS;

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKHX BEIMYUH (CpeaHsst CKOpPOCTh U
YCKOpPEHHE TeJa MPH PaBHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOIHOTO Ta/ICHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEeHUs] CKOJBXKEHHUS, MEXaHUdeckas pabora u
MOIITHOCTh, 4YacTOTa W TepuoJ KoJeOaHuil MaTreMaTH4eckoro U MPYKUHHOTO
MasATHHKOB, ONTHYECKas CWiIa COOWparomeld JUH3BI, paJUOAKTUBHBIN  (POH):
TUTAHUPOBATh HM3MEPEHHS, COOMpaTh JKCIIEPHUMEHTAIFHYIO YCTaHOBKY W BHINIOJHATH
U3MEpEeHus, cienys MpeIoKeHHOW MHCTPYKLMHU, BBIUMCIATH 3HAUEHUE BEIUYMHBI U
aHAJM3UPOBATh IOJyYEHHBIE pE3yJNbTaThl C Y4YETOM 33JaHHOW TOTPELIHOCTH
U3MEPEHMUI;

coOmoaTh MpaBWja TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
o0opynoBaHUEM;



pa3nuyaTh OCHOBHbBIE NPU3HAKM HM3YYCHHBIX (QHU3UUECKUX MOJeNeil: MaTepualibHas
TOUKa, AaOCOJNIOTHO TBEPJOE TEJNO, TOYEUHBIM HMCTOUYHUK CBETA, JIyd, TOHKAas JIMH3A,
IJIaHETapHas MOJIENb aTOMa, HYKJIOHHAsl MOJI€]Ib AaTOMHOTO $1]1pa;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HAa UX ONUCAHUSA (B TOM YUCIE: CIMAOMETP, JATYUKH IIOJIOKEHUS,
paccTosIHUS U YCKOPEHHsI, paKkeTa, 9X0JI0T, OUYKH, IEPUCKOII, (oToannapar, ONTHIECKUE
CBETOBO/Ibl, CIIEKTPOCKOMN, JO3UMETp, Kamepa BuibcoHa), MCIONb3ys 3HAHUS O
CBOMCTBAX (U3NYECKUX SBJICHUN 1 HEOOX0AUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTHMYECKHUX IPOILIECCOB IPH PELICHUU y4eOHO--
MPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMBbI I TOCTPOCHUS M300paKEeHUH B IJIOCKOM
3epKajie ¥ COOMpAroIIei JINH3E,

MPUBOJUTL TpUMEpbl (HaXoAWTh HHGOPMALHMIO O TpUMEpax) MPAKTHUYECKOTO
WCTIOJB30BaHUSl (U3UYECKUX 3HAHWH B IMOBCETHEBHOM JKM3HU JJsI OOecredeHus
0€30MacHOCTH TpH OOpalllEeHUH C MNpUOOpaMH U TEXHHUYECKHMMH YCTPOWCTBaMH,
COXpaHEHUS 370pPOBbsi M COONIOACHHUS HOPM DKOJIOTUYECKOTO TMOBEICHUS B
OKpY>Kalolleu cpeae;

OCYIIECTBIATh MOUCK uHpoOpManuu ¢undeckoro conepxxkanus B HHTepHere,
CaMOCTOSITENIbHO (HOPMYJIHPYs] TMOUCKOBBIM 3allpoC, HAXOIUTH IYTH OIpPEIeICHHUS
JIOCTOBEPHOCTH TIOJYYCHHOH WH(GOpMAllMM HA OCHOBE HWMEIONIUXCS 3HAHUU W
JOTIOJTHUTENBHBIX UCTOUHUKOB;

HCI0JIb30BaTh MPYU BBIOJHEHUHU YUYE€OHBIX 3a/laHUN Hay4YHO--IIONYJISIPHYIO JINTEPATypy
(GU3NYECKOTO CONepXKaHMs, CIPAaBOYHBIE MaTepuallbl, pecypchl ceTu HHTepHer,
BJIQJIETh MpUEMAMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOM 3HAaKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbBIE MUCbMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE MH(pOpMalUu
U3 HECKOJIbKMX HCTOYHUKOB (PU3NYECKOTO COJEepXkaHUs, MYOINYHO MpPECTaBIATH
pE3yJIbTaThl MPOEKTHOM WJIM MCCIEA0BAaTENbCKOW AEATEIbHOCTH, IIPH ITOM IPaAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM MNOHSATUMHBIN amnmapaT W3ydaeMoro pasjaena (U3NKH U
COINPOBOXAATh BBICTYIUICHHE Npe3eHTalueld C y4€TOM OCOOEHHOCTEH ayAuTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undgposBbie)
Konrpoabnbie | IlpakTuyeckue
n/n NPOrpaMMblI Bcero o0pasoBare/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®usnka u e€ poJib B NO3HAHMHU OKPY:KaK0IIero Mupa

11 ®dusuKa - HayKa 0 IPUPOJE 2 bubmrorexa [IOK
| g PP https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 6)) 2 1
R https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIH METO/] [TIO3HAHHUS oo T 416104
Htoro no pazneny 6

Paznen 2. HepBOHa‘{a.}IbHLIe CBCICHUSA 0 CTPOCHHUHU BEIIECTBA

2.1 CTpoeHUE BelIECTBA 1 Bubmorexa [JOK
' p H https://m.eds00.ru/7f416194
99 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bubmmoteka [IOK
' BEIIEeCTBA https://m.edso00.ru/7f416194
bubmmoteka [IOK
2.3 Arpera € COCTO elecTBa 2
TPETatHEt ORI BEIECTD https://m.edsoo.ru/7f416194
Uroro mo pazaeny 5
Pa3nen 3. /IBu:KeHHMe U B3aMMOeHCTBHE TeJl
3.1 Mexannueckoe IBUKEHUE 3 bubmorexa [IOK

https://m.edso0.ru/7f416194

3.2 Wueprus, macca, TNIOTHOCTh 4 1 but6mmoreka [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.edso0.ru/7f416194

bubmuorexa [JOK

. .B 14 2
3.3 Cuna. Buppt o https://m.edsoo.ru/7f416194
HUroro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH H ra3oB
41 [asnenue. Ilepenaya naBneHus TBEpAbBIMU 3 bubnmnoreka HOK
' TeJIaMH, KHUJKOCTSIMH U Ta3aMU https://m.edsoo.ru/7f416194
bubnuorexa [JOK
4.2 5
JlaBIICHHE XKHKOCTH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 A 6
TMOChEpHOE AaBICHHE https://m.edsoo.ru/7f416194
44 [elicTBHE KUIKOCTH U raza Ha NOTPyKEHHOE y 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Htoro no pazneny 21
Pa3nen 5. PaGoTa m MmomHoCTH. JHEprus
bu6mmoteka [IOK
A P 1
> aboTa M MOMIHOCTE 3 https://m.edsoo.ru/7f416194
bubmmoteka [IOK
5.2 11 5 1
POCTRIC MEXAHHIMET https://m.edsoo.ru/7f416194
bubmmoteka [IOK
5.3 M 4 1
CXAHUHCCKAT FHCPTHA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

Koau4vecTBo yacoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB U TeM undgpoBbie
Ne n/m P Kontpoabnsie | IIpakrudeckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenyioBble siBJIeHUSA
bubmuorexa [JOK
11 C i 7
TPOCHHE 1 GROHCTRA BElleeTha https://m.edsoo.ru/7f4181ce
bubmnorexa [JOK
1.2 T 21 1 5
SIDIOBHIE HPOLECEH https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 28
Pa3nen 2. DiaekTpuYecKHe U MATHUTHBIE SIBJIEHUS
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnmnoreka [JOK
' M X B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.2 IT i i 2 1 7
OCTOSHHRIH SICKTPHHCCIAL TOK 0 https://m.edsoo.ru/7f4181ce
2.3 MarsuTHsbIe SIBJICHUAS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.4 4
IEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

KoaunyecTBO yacoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne n/m P Kontpoabnsie | IIpakrudeckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUS
11 Mexanudeckoe IBH)KEHHE U CITIOCOOBI €ro 10 1 bubmuorexa [JOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpaHeHiA https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 40
Paszgea 2. MexaHn4ecKkue KOJIC0AHUA U BOJHBI
bu6nuorexa [IOK
2.1 M 0 7 3
CXAHMHCCIIE RoJeham https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M .3 8 1 3
CRAMIACCRUC BOIILHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 5 bubmuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3znen 4. CBeToBbIE SIBJIEHUS
4.1 3aKOHBI paCpPOCTPAHEHUS CBETA 6 2 bu6muoreka [JOK



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

bubmuorexa [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnosxeHue 0eoro CBeTa B CIIEKTP 3 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazaeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubnuorexa [JOK
1 nu 4 1
5 CIyCKAHKE U TOTJIONICHUE CBETA ATOMOM httos://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
2 1
> (CTpoeHiie ATOMHOTO 1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nes 6. [loBTOpHTEIbHO-0000111a101MIT MOTYJ/Ib
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 2 bu6muoreka [IOK
' Kypca ¢pusmku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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[Tpunoxxenue k paboueii mporpamme yueOHoro npeamera «duzuka» 7-9 kmaccsl Ha 2023-2024 yu. rox.

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUS

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — HayKa 0 IPUPOJIE.
SIBnenus npupobl

dusznueckue SABICHUS

duznyecKue BEINYMHBI U UX
U3MepeHue

VYpok-uccienoanue "M3mepenue
TEeMIIepaTypbl IPU ITOMOIIIN
KUJKOCTHOTO TEPMOMETpPA U JaTUHKa
TeMneparypol"

MeToabl HAy4YHOTO MTO3HAHMUS.
Onucanmne GpU3NIECKUX SBICHUI C
IIOMOIILIO MOJeIei

bu6nuorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIpoepka
TUIOTE3bl: JAIbHOCTD MOJIETA IIAPHKa,
MYIEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, yeM Oosblie BhICOTa mycka'

Crpoenue BemecTBa. OnbITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE
CTPOEHHE BEILLECTBA

bu6nunorexa [JOK
https://m.edsoo.ru/ff09fe0a



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

bu6nunorexa [JOK

8 JBIKEHHE HACTHIL BELICCTBA https://m.edsoo.ru/ff0a013e
Ypok-uccinenoanue «OnbITHI IO
9 HaOJIIOJICHUIO TEIJIOBOTO PACIIUPEHUS
razoBy»
10 ArperaTHble COCTOSIHUSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSIHUI
1 BoibI. O000IIEHNE 110 pa3aeTy bubnmnoreka HOK
«lIepBoHauanbHbIC CBENCHUSA O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIIECTBAY
MexaHudeckoe JBHKEHHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE Brbmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bubnnorexa [JOK
13 Ckopocts. EuHuLb CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTu u BpeMeHH IBUKEHUS Bubmorexa ITOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuns. Macca — mepa bu6muoreka [IOK
WHEPTHOCTH Tel https://m.edsoo.ru/ff0a0c10
16 [InotHOCTH BemecTBa. Pacuer macchl bubmmoteka [IOK
1 o0beMa Tera 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHast pabota «OmnpeneneHue
MJIOTHOCTH TBEPAOTO TEIay»
18 Pemenue 3agau no teme "IL1OTHOCTH bubmmoteka [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepUCTHKA
19 B3auMoaercTBuA Tel. Cuia
ynpyrocTd. 3akoH ['yka
20 JlaGopatopHas pabota «M13yueHue



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
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https://m.edsoo.ru/ff0a123c

3aBHCHUMOCTH PACTSHKCHHS
(medopmanun) mpy>KUHBI OT
MIPUIIOKEHHOM CUIIBI»

21 SIBnenune Tarorenusa. Cuiia TSHKECTH
CBs13b MEXKAY CHJION TSHKECTH U

22 Maccoi TenayBec tena. Pemenue bubmorera HOK

S ' | https://m.edsoo.ru/ff0al778
3aga4 1mo TeMme "Cuia TSHKeCTH

23 Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. bubnmnoreka HOK
®Pu3nyecKue XapaKTepUCTUKH IIJIAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 Hsmepenune cui. JluHaMOMET

P A P https://m.edsoo.ru/ff0al8cc
Bubnnoreka [IOK
25 Bec tena. HeBecomocThb 1
https://m.edsoo.ru/ff0al778
CrnosKeHHE IBYX CHJI, HAIIPaBJICHHBIX
26 10 OJTHOM IT H?\I/I)i)ﬁ ’ bubmmorexa [JOK
. p ' https://m.edsoo.ru/ff0ala70
PaBHOzelCTBYIOMIAS CHIT

97 Pemenue 3agad mo teme
"PaBHonelicTByromast cui"

28 Cwiia Tpenus u e€ Buasl. TpeHue B bubnmnoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtophast pabora «M3yueHue
3aBUCHUMOCTH CHIIBI TPEHUS

29 CKOJILKEHHUS OT CHIILI JABJIEHUS U bubmorexa LOK

g https://m.edsoo.ru/ff0alcc8
XapakTepa CONMpPUKaCAIOITUXCS
ITIOBEPXHOCTEMN

30 Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIONIEH CHJITBI

31 Pemenne 3agau mo temaMm: «Bec bu6nunorexa [JOK

tenay, «I'paduueckoe n300pakeHue

https://m.edsoo.ru/ff0alde0



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

cuiy, «Cuibly, «PaBHOAEHCTBYIOIAS
CHID»

KontponbHas pabora no Temam:
«MexaHHYecKoe IBIKEHHEeY, «Macca,

32 INIOTHOCTBY, «Bec Temay,
«I"padmueckoe N300pakeHUE CHUIT»,
«Cubn»
Hasnenne. CiocoObl yMEHBIICHUS U bubnuoreka [IOK
33
YBEJIMUCHHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE ra3a. 3aBUCHMOCTh
34 2:[aB €HMs ra3a oT 00bEMa bubmmorexa [IOK
sasst ’ https://m.edsoo.ru/ff0a2376
TEeMIEPATypPhl
Ilepenaua maBiaeHus TBEPABIMU
35 Tenr;len mg KOCTSIMH H lli)i’.aMI/I bubmorexa HOK
» AU ' https://m.edsoo.ru/ff0a25b0
3akoHn Ilackans
36 JlaBiieHUE B )KUJIKOCTH U Tase, bubnmnoreka [JOK
BEI3BAHHOE JEMCTBUEM CHIIBI TSOKECTU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «/laBnenue B bubmorexa [JOK
SKUIKOCTH U rase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826
bu6nuorexa [JOK
38
Coodmaroupmect cocyms! https://m.edsoo.ru/ff0a2970
39 IM'uapaBamueckuii mpecc bubmorera HOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiineBoi
SKUJKOCTHBIM HAcoc
ATMocdepa 3emMiu 1 IPUUYHUHBI €€ bu6muoreka [IOK
41
CYIIIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmochepHoe bu6muoreka [{JOK

JaBJIEHUE

https://m.edsoo.ru/ff0a2b5a
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N3mepenue atMochepHOTo JaBICHHUS.

but6mmoreka [IOK

43 Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 NABJIEHUS OT BLICOTL(?HI;L[ YPOBHEM bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomertp-anepouns. Atmocheproe bubnuoreka [IOK
JIaBJICHUE HA Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
16 Pentenue 3amau mo teme "
AtmocdepHoe naBieHue"
JlelicTBUE KUJIKOCTH U ra3a HA
47 HOTPYKEHHOE B HUX TEJIO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabora «OmnpeneicHue
48 BBITAJIKMBAIOIICH CHIIBL, bubmuorexa [JOK
JICUCTBYIOILEH HA TEJIO, HOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B XKHJIKOCTB)»
JlaGopatopHasi paboTa 1o Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca bubmorexa [JOK
Tea B BOJIE OT 00BbEMa MOTPY>KEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTU TEIa»
bu6nuorexa [JOK
>0 Hnapasiite e https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
51 "KoHcTpynpoBaHue apeoMeTpa WiH
KOHCTPYMPOBAHUE JIOJIKH 1
omnpeieNeHue e€ rpy30noabEMHOCTH"
Pemenue 3anad mo temaM: «IIimaBanue BuGmiorexa LOK
52 cynoB. Bo3nyxomnaBanuey,

«/laByieHrE TBEPBIX TEIN, KUIKOCTEH

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2da8
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Hu ra3oB»

KontponbHast pabora o Teme

53 «/laBneHue TBEPABIX TN, KUAKOCTEH

Y Ta30B»
bubmuorexa [JOK

>4 Mexaiitieckas padora https://m.eds00.ru/ff0a3f82

bu6nmoreka [IOK

55 MougocTs. EAMHHIE! MOILHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenoranue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOM MPH 1
noabEMeE 1o JiecTHUIE"

57 [Ipocthie MexaHu3Mbl. Phiyar.

PaBHOBecue cuit Ha peruare
Poryaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopaTopHnas pabota 05 bubnmnoreka [JOK
«HccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuaray

59 Pemrenne 3aga4 1mo Teme «Y CIIOBUS bu6nuorexa [IOK
pPaBHOBECHUs pblyara» https://m.edsoo.ru/ff0a48a6
KoadduimenT moneznoro aeicTBus

60 mexaHu3Ma. JlaboparopHas pabota 05
«3mepenune KII/ HakinoHHOM
TIJIOCKOCTH

61 Pemenne 3amau mo reme "Pabora, bubmmoteka [IOK
MoiHocTh, KITI" https://m.edsoo.ru/ff0a4c48
MexaHuueckast JHeprHsl.

62 Kunernueckas 1 moreHInaabHas bubmorexa LOK

https://m.edsoo.ru/ff0a4252
SHEPTUs
63 3aKOH COXpaHEHMsI MEXaHUUECKOM bubmmoreka [IOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEPrUu

https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEPUMEHT I10 TEME
"JKcnepUMEHTAJILHOE ONpEE/ICHUE
W3MEHEHUSI KUHETUYECKON U
MOTEHIIUAIBHOM SHEPTUH MPU
CKATBIBAHMHM TeJIa 110 HAKJIOHHON
MJI0CKOCTH"

65

KonTtponpHast pabora o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

66

Pesepsubliit ypok. PabGorta ¢ Tekctamu
1o TeMe "MexaHn4ecKkoe aBrKeHne"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepublit ypok. PabGorta ¢ Tekctamu
no teme "JlaBineHue TBEPABIX T,
JKAIKOCTEN U ra3oB"

bubnnorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

Pesepubliit ypok. PabGora ¢ Tekctamu
no teme "Paborta. MoutHoCTb.
Ouneprus"”

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12
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8 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabublie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThI padoTshI
pecypcbl
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIBITHHIE 1 bubmorera HOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB 1 MOJIEKYJT 1
3 Mopenu TBEPIOTO, JKUIKOTO U 1 bu6nuoreka [IOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOIO,
4 YKUJIKOTO U ra3000pa3HOro COCTOSIHUN 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KUHETHUECKON TeOpUH
bubmmoteka [IOK
5 Kpucrannuyeckue u amop@Hsie Tena 1
p po https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalluUIIPHOCTb. 1 bu6muoreka [IOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue 1 CkaTue 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpATyphI CO
8 CKOPOCTBIO TETUIOBOTO JIBHYKCHUS 1
YacTHI]
9 Buyrpennss sueprus. Crioco0sbl 1 bubmmoreka [IOK
W3MEHEHUS BHYTPEHHEW SHEPTUH https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bu6nunorexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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https://m.edsoo.ru/ff0a6412

Ypoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOICTB

bubmuorexa [JOK

= BEILIECTB U MATEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonuuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 YpaBHeHUE TEIIOBOTO OasiaHca. bubnmnoreka HOK
TennooOMeH H TEeTI0OBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
Ter1000MeHa NpU CMEIMBAHNUN https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropsiueit BoAbI"
Pacuer konuuecTBa TEMIOTHI,

15 HEO0OXOAMMOTr0 JIJIsi HarpeBaHMs Tea
Y BBIICIIIEMOTO UM TP OXJIaXKICHUN

16 JlaboparopHuas padora "OmnpeneneHue bubnmnoreka [JOK
yEIbHON TEMJI0EMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTMBa. Y IeJbHas TeIIoTa bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[TnaBrneHue u OTBEpCBaHUE

18 KPUCTAJUTMYECKUX I;SJI. V nennHas bubmorexa LOK
TeMTOTA TTABICHIS https://m.edsoo.ru/ff0a71d2

19 JlabopaTtopHas pabota "Omnpenenenue bubnmnoreka [JOK
yZeJIbHOW TEIUIOTHI IJIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHJIEHCAIUS. bu6muoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y nenpHas Temiora but6mmorekxa [IOK

Hap006paBOBaHI/I$I N KOHACHCAIlUH.

https://m.edsoo.ru/ff0a786¢
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3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS
oT atMoc(epHOTro TaBIEHUS

22

BnaxuocTs Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BJIIAXKHOCTHU BO3yxa"

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

23

Pemenue 3agau Ha onpenenexue
BII&YKHOCTH BO31yXa

24

[TpunLMIIBI paOOTHI TEIIOBBIX
nsurateneit. [lapoBas TypOuna.
JlBuratens BHyTPEHHETO CTOPaHUs

25

KII/I TerutoBoro aBuratess.
TeruoBble ABUTaTENM U 3aIATA
OKPY’KaroIllel cpe/ibl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IPEBPALLCHUS
SHEPIHUU B TCIJIOBBIX IIpOLECCaX

27

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "TennoBble SIBICHUS.
V3MeHeHune arperaTHbIX COCTOSTHUM
BerecTa"”

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota 1o teme
"TerutoBrle ABIeHUA. I3MeHeHNE
arperaTHbIX COCTOSIHHI BetiecTBa"

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

29

Onektpuzanus Tei. [[Ba poaa
IIEKTPUICCKUX 3aPSIOB

30

Ypok-uccnenopanue "IneKkTpusanus
TeJ UHAYKIUEN U IPU
COTIPUKOCHOBEHUN"

31

B3aumoneiicTBue 3apsKeHHBIX Tell.
3akon Kymnona

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a87e4
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DNEKTPUUYECKOE TOJIE.
HanpskeHHOCTB 31eKTPHUECKOro

bubmuorexa [JOK

32 nosist. [IpuHnmn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUECKUX TOJIEN
Hocurenu anexTpuueckux 3apsioB.
33 DnemeHTapHbIid 3apsia. CTpoeHue
aToMa
34 [IpoBOgHMKY U TUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXPAHEHUS IEKTPUUECKOrO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha npUMEHEHUE bu6nunorexa [IOK
CBOMCTB JIEKTPUYECKUX 3aps10B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBUS €r0
36 cyuiecTBoBaHus. VICTOYHUKH bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
3JIEKTPUUECKOr0 TOKa
37 JleficTBHSI STIEKTPUUYECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPUYECKOTO I10JISI HA TPOBOJHUKHU 1
U AUDJIEKTPUKHU"
39 DIIEKTPUUYECKHI TOK B METaJUIaX, bubmuorexa [JOK
JKUJKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKas Lenb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHas paboTa
41 "M3MepeHue U peryJInpoBaHUE CHIIbI 0.5 bubmorexa [JOK
" https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HAMPSIKEHHE.
bu6nunorexa [JOK
42 Bonbt™merp. JlabopaTopHas paboTa 0.5

"U3mepeHue u peryaupoBaHue

https://m.edsoo.ru/ff0a9e14
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HanpspkeHus"

ConpoTuBieHuEe IPOBOJHUKA.

bub6nmmorexa [IOK

43 VY 1enpHOE CONPOTUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS bubnmnoreka HOK
MPOBOJHHUKA OT €ro JJIMHBI, IUIOLIA N https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CEUeHUs U MaTepuaia'
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma Jy1s yJacTka bubmmorexa [JOK
e https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UYIET0 Yepe3 Pe3ucTop, oT bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U TApAIJIEIHHOE
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHast padota "I[IpoBepka

48 IIpaBUJIa CJI0KEHUSI HAIIPSDKEHUN TTpU bu6muoreka [IOK
IIOCJIEA0BATEIBHOM COEJUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaGopaTtopHast pabora "IIpoBepka

49 IpaBuJIa JJisl CUIIBI TOKA IIPU bu6muoreka [IOK
MapajuIeIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3aga4 Ha IpUMEHEHUE

50 3aKOHa OMa)IJIJ'ISI pasjljanoro bubmmorexa [JOK

https://m.edsoo.ru/ff0aaf8a

COEIMHEHUS IPOBOJHUKOB

51 PaboTa 1 MOIIHOCTB 3JIEKTPUYECKOTO bubmmoreka [IOK
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ToKa. 3akoH Jxoynsa-Jlenna

https://m.edsoo.ru/ff0ab124

JlaboparopHas padora "OnpeneneHue

52 a00THI U MOIITHOCTH DJIEKTPUUYECKOTO 1 Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJIeKTpUYECKHE LIENH U TOTPEOUTEIN
53 DJIEKT pnqecxoﬁ SHEPrUd B 6IIZIT buGnnorexa LIOK
p p Y. https://m.eds00.ru/ff0ab660
KopoTtkoe 3aMbIkanue
[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIEKTPUUECKHE 3aps/bl.
54 3apsKEeHHBIE TEla U UX Bubmaorexa ITOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumonercTaus. [TocTOSHHBIN
SJIEKTPUYECKUM TOK"
KonTtponpsHast pabora o Teme
"DIEeKTpUUECKUE 3apsiabl.
55 3a ep e tera P bubnnorexa [JOK
sSOKEHHBIE TEIa U UX
P . . https://m.edsoo.ru/ff0abea8
B3auMoaencTeus. I1ocTOAHHBIN
SJIEKTPUYECKUM TOK"
56 ITocTosIHHBIE MATHUTEI, UX
B3aUMOJEHCTBHE
57 VYpok-uccnenosanue "N3yuenue 1 bubnmnoreka [JOK
[10JIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarautHoe mone. MarauTHoe I10j1e
bu6nuorexa [IOK
58 3eMiId U €ro 3HaueHue U KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
OmneiT Opcrena. MarautHoe nosie
59 DJIEKTPUUECKOr0 TOKa MarauTHoe bubnnorexa LIOK
p https://m.edsoo.ru/ff0ac1d?2
T0JIe KaTYIIKH C TOKOM
60 IIpuMeHeHue 2I1eKTPOMaruiuToB B 05 bu6muoreka [{IOK

texuuke. Jlaboparopnas pabora

https://m.edsoo.ru/ff0ac74a
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"N3yueHue necTBUS MAarHUTHOTO
0JIsl HA TPOBOJIHUK C TOKOM"

61

DNEeKTpOABUTATEb IIOCTOSIHHOIO
Toka. Mcrons3oBanue
ANEKTPOJABUIATENIEH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas pabota
"KoHcTpynpoBaHue U u3yuyeHue
paboTHI AJIeKTpoABUTATENS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiTel @apazest. 3akoH
AIIEKTPOMATrHUTHON MHIYKIIHH.
[IpaBuio Jlenna

63

Onexrporereparop. CriocoOs
MOJIYYCHHUS DIICKTPUUCCKON DHEPTUH.
DIIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPIUU

64

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIIeKTPUUECKHe U
MarHuTHbIE IBJIEHUS"

65

KonTponbHas pabora no teme
"DIeKTpUUECKHEe U MarHUTHBIE
ABJICHUS"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acb14

66

Peseprublit ypok. PabGorta ¢ Tekctamu
no teme "TerioBsie siBIeHUS"

bubmorexa [JOK
https://m.edsoo.ru/ff0accbe

67

Peseprubrit ypok. PabGora ¢ Tekctamu
o TeMe "TlocTosHHBII
AJIEKTPUIECKUN TOK"

but6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

Peseprubriii ypok. PaboTa ¢ Tekctamu
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o teme "MarduTHeie IBiaeHUd"

OBIIEE KOJIMYECTBO YACOB I10

68 2 145
I[TPOI'PAMME
9 KUIACC
KosnnuyectBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie | IlpakTHueckue A p
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
MexaHn4eckoe JTBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEILHOCTD 1 bubnuorexa [JOK
MEXaHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474
PaBromepHoe [IpsmonuHeitHOe 1 bu6muoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE
nBwxeHue. CpeqHsis 1 MTHOBEHHas 1
CKOPOCTh
IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh MPSMOIMHENHOTO
PaBHOYCKOPEHHOTO ABUKEHUSI. 1
I'padux cxkopoct
JlaGopaTtopHas pabota "OnpeneneHue 1 1 bubnuorexa [JOK

YCKOPEHHS Tea Mpu

https://m.edsoo.ru/ff0adb18
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PaBHOYCKOPEHHOM JIBH>KEHUH T10
HAKJIOHHOI ITUI0OCKOCTH"

CBo0Ooguoe naaenue teil. OnbITe

8 lNanunes
PaBHOMEpHOE ABMXKEHUE IO
9 okpyxHocTu. [lepuon u yactora bu6mmorteka [IOK
oOparenus. JInHeiHas u yriioBas https://m.edsoo.ru/ff0ael176
CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 [Iepssiii 3axk0H Hprotona. Bektop bu6nuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bu6nuoreka [IOK
PaBHOelicTBYIOIIAsA CUIa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bu6mmoreka [IOK
Cyniepnio3unust CUi1 https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1au Ha npuMeHeHUe bu6nuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 | Canaynpyrocr. Saon [yxa gt medsonuitsscr
16 Pemenue 3anay no reme «Cuiia
YIIPYTOCTH
17 JlabopaTtopHast pabota «OnpeneneHue bubmuorexa [JOK
JKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Cina Tperis https://m.edSO(I)l.ru/fanf738
19 Pemenue 3agau nmo reme «Cuna but6mmorekxa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "OnpeneneHue bu6mmoreka [JOK
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Kod(dUIIMEeHTa TPEHUSI CKOIbXKEeHU"

https://m.edsoo.ru/ff0af8be

Permenne 3aga4d mo reme "3aK0OHEBI

bu6nmorexa [IOK
21 Hprorona. Cuna octu. Cuna
| YHpyr https://m.edsoo.ru/ff0afb8e
TpEHUs
Cuna TSDKeCTH M 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO Bu6morexa LIOK
+ Y OROP https://m.edsoo.ru/ff0af044
MaJeHUs
Ypok-koHpepenius "J{BrkeHune Tein
23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anaktuxu"
Pemenne 3amau no reme "Cuna
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmiorexa LIOK
Y p https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [IepBas kocMHueckas CKOPOCTb. bu6mmoteka [IOK
HesecomocTs u neperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AOCOIOTHO TBEPIOE TEIIO. bu6nuorexa [IOK
PaBHOBecue TBEpOTO TEIIA © https://m.edsoo.ru/ff0afe36
3aKpeTIEHHOW OChIO BPAIICHUS

27 MowmeHT cuibl. LleHTp TskecTH

28 Pemenne 3ana4 mo reme "MoMeEHT bu6nuorexa [IOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboOTe MO

29 Telvllle "MexaHquCIfSe BI/I)KGEI/IG bubmiorexa LIOK

. "I[ ’ https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
KonTponbhas pabota no teme
| bubmuorexa [JOK
30 MexaHudeckoe JBHXEHUE.

Bsaunmoneiictsue Ten"

https://m.edsoo.ru/ffOb06ec
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Nmnynbe Tena. Umnynbse cuiibl. 3aKoH

bubmuorexa [JOK

31 COXparerHA HMHyﬂBCUa' ynpyroe i https://m.edsoo.ru/ffOb07fa
HEYIpYyroe B3auMOJEHCTBHE
32 Pemenue 3agad no teme "3akoH bubmuorexa [JOK
COXpaHEHHUs uMItyJbca' https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koudepenuus "PeakTuBHoe
JBUKEHHE B IPUPOJIE U TEXHUKE"
bu6nmorexa [IOK
34 Mexannueckas paboTa U MOITHOCTh https://m.edsoo.ru/ffob0ag4
35 PaboTa cHIBI TSKECTH, CHJIBI bu6nmoreka [IOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «OmnpeneicHue
36 paboThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHUH Teja 110
TOPU30HTAJILHON TTOBEPXHOCTH
37 CBs13b SHEPruu U padoThI.
[TorennuanbHas sHEPrUs
38 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKOU DHEPrUHn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaGopaTtopHast pabora «M3yueHue bubnmnoreka [JOK
3aKOHA COXPaHEHUs SHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOE ABUKEHUE U €TO bubmmoteka [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoieoaHusl. bubnuotexa [JOK
Brinyxennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTH4ecKuil ¥ py>KUHHBIA
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MasATHHUKHU

44

VYpok-uccienoanue «3aBUCUMOCTh
nepuosia KojaeOaHui OT KECTKOCTH
MPYKUHBI U MacChl IPy3a»

bu6nmorexa [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpanienue 3Hepruu npu
MEXAHUYECKUX KOJICOaHUSIX

46

JlaboparopHas paborta «OrmnpeneicHue
YaCTOTHI U MEPHOa KojIeOaHun
NPY>KUHHOTO MasiTHUKA)

bu6nmorexa [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpHOa KoJIeOaHui
rpysa, HOABEIICHHOIO K HUTH, OT
Macchl rpy3a»

bubnuorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boiabl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE
MOTePEYHbIE BOJHBI

bubnuorexa [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHuus "MexaHnueckue
BOJIHBI B TBEPOM TeJI€.
CelicMuueckue BOJIHbI"

50

3Byk. PacnipocTpanenue u orpaxeHnue
3ByKa

51

VYpoxk-uccnenosanue "Habmtonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIbTpa3ByK U
UHOPa3BYK B IPUPOJIE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca



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

[ToaroroBka Kk KOHTPOIBHON paboTe MO

" bubnmoreka [JOK
o4 TeMe "3aKOHbI COXPAHEHUS.
. https://m.edsoo.ru/ff0b25f0
Mexannyeckue KojieOaHusI U BOJIHbI
KontponbHast pabora o Teme
55 "3akoHbl coxpaHeHMs. Mexannueckue
Kosie0aHusl U BOJHBI"
56 DJIeKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DJIeKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypoxk-koudepennus "llkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnonp30Banue 371€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /11 COTOBOM cBs13U"
VYpok-uccnenosanue "U3yuenue
P . i bubnuorexa [JOK
59 CBOICTB 3JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIbI0 MOOMIIBHOTO TenedoHa
Pemenue 3amay Ha onpeaeneHue
60 YacTOTHI M JUTMHBI JIEKTPOMArHUTHON
BOJTHBI
DNeKTpOMarHuTHas MPUPOJIa CBETA.
61 CkopocTb cBeTa. BomHoBBIE CBOMCTBA bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsaMonunennoe
62 acCIpoCTpaHEHUE CBETa. 3aTMEHUS bubmmorexa LIOK
pactpocTp ' https://m.edso0.ru/ff0b3658
Connua u JIynsl
3aKoH OTpa)K€HUs CBeTa. 3epKaia.
63 PCIHCHI/ICPSaI[a‘I Ha II I/IMeHeI;II/Ie bubmorexa LOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKECHHSI CBETa
64 [Ipenomnenne cBeta. 3akoH bubmuoreka [IOK



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

MMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHoe BHYTpeHHEE OTpa’KCHUE CBETA.

65 Hcnonp3oBaHre MOTHOTO BHYTPEHHETO bubamorexa LHOK
OTpaKeHUsI B ONITHYECKUX CBETOBOAAX s famzsuo. S Cat
JlabopaTtopnast pabora "HcciaenoBanue

66 3aBHCUMOCTH YTJIa MPETOMIICHHS
CBETOBOTO JIy4a OT yIJia aJicHUs Ha
rpanuiie "Bo3mayx-crekyio""

Ypok-koHpepennus "Vcnons3oBanne
67 MOJTHOTO BHYTPEHHETO OTPasKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnuorexa [JOK
68 Jluna3el. OnTUYecKast cuja JIUH3bI https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [JOK

69 [TocTpoenre n300pakeHUIA B IMH3aX httos://m.edsoo.ru/ffob4d4a
JlaboparopHas pabota "Onpenenenue

70 q)OKyleorz pachoslHI/m u OETquCKoﬁ Bubmiorexa LIOK

N https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIIEH JIMH3BI"

71 Ypok-koHpepenmus "OnTudeckue bubmuorexa [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0cOa7e

72 I'ma3 kak onTuyeckas cucreMa. 3peHue bubmmorexa LIOK

https://m.edsoo.ru/ff0b4684

73 VYpok-koHdepenuus "lepexTst
3penus. Kak coxpanuts 3penue”

PaznoxxeHue 6emoro cBeTa B CIEKTP.

74 OnbiTel HhtoTOHA. ClioKeHne bubmuorexa [JOK
CIIEKTPAaJIbHBIX LBETOB. /lucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa

75 JlaGopatopHas pabota "OmnbITHI 110 bubmuoreka [IOK



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

pa3I0KeHUIo OeNoro cBeTa B CIIEKTP U
BOCIIPHSITHIO [IBETA MPEIMETOB TIPU MX
HaOJIIOJICHUU Yepe3 [IBETOBBIC
bmbTpe"

https://m.edsoo.ru/ffOcOe2a

VYpok-npaktukym "BoaHoBbIE

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTEephepeHys u qudpakuus"
77 OmneiTel Pe3epdopaa v ruranerapHas bubnmnoreka HOK
MOJIeIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atroma bopa
19| arovon K. Tumeiarsre bumorera LIOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "Habmonenue bubmmoreka [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PanroakTHBHOCTH 1 €€ BUIBI bubmmorexa LIOK
https://m.edso0o.ru/ff0c1672
82 Crtpoenue atoMHOrO sifipa. Hykmonnas bubnuorexa [JOK
MOJIEJIb https://m.edsoo.ru/ff0cl18ac
83 PannoaktuBHBIE IPEBpAILICHUS. bu6muoreka [IOK
N3otomnbl https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo teme: bubmmoteka [IOK
"PagnoakTuBHbBIE IpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmana
VYpok-koH(pepenus "PagnoakTBHbBIE
86 I/ILS'IyquI/IS(Ib Bpnp;pone, Nile)II/IHI/IHe, BH6J_1HOTeKa LHOK
TextKe” https://m.edso0.ru/ff0c2126
87 SAnepHble peakyy. 3aKOHbI bubmuoreka [IOK



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
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

COXpPAaHCHUA 3apAa0BOTO U MaCCOBOT'O
YUCCII

https://m.edsoo.ru/ffOc1c58

88

DOHeprus CBsI3U aTOMHBIX siaep. CBA3b
Macchl U SHEPTUHU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau no reme "Snepueie
peakuun"

90

Peakuuu cunTe3a U AeneHus aep.
Wcrounuku sHeprun CosHia u 3B€31

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "SAnepuas
sHepreTuka. JlencTus
pPaauOaKTUBHBIX U3TyYECHUN HA )KUBBIC
OpraHu3MbI"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DIIEeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanrtoBbie siBneHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas padora no teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanrtoBbie siBneHus"

94

[ToBTOpEeHnue, 06o01IIEHNE.
JlaGopaTopHbIie paboTHI MO KypCy
"B3zaumonencTBue Ten"

bubmmoteka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06061meHue. Pemenue
PACUCTHBIX U KAUCCTBCHHBIX 3a4a4 I10
teme "TemnoBsie nmpouecch”

bubmmoteka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6ob6meHue. Pemenue
pacYeTHBIX M Ka4eCTBEHHBIX 3aj1a4 10
teme "KIIJ] TeruioBeIX ABUTaTEICH"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c2a22



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
https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600meHue. Perenne

bubmuorexa [JOK

97 1
pacuYeTHBIX M KAYECTBEHHBIX 3a/1a4 110 https://m.edsoo.ru/F0c2b30
teme "KII/] anexTpoycranoBok"
IToBTOpEeHune, 0600IIECHHE.
98 JTa6o ETO HbBIE a6n(-)ITBI 10 KypC 1 1 buGnnorexa LIOK
| patop P | ypey https://m.edsoo.ru/ff0c2c52
CBETOBBIE SIBJICHUS
IToBTopenue, 00061eHMEe. PaboTa ¢
99 TeKCTaI;JH 110 TEME H;aKOHH 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXpaHECHHSI B MECXaHUKE
IToBTopenue, 06061eHue. Pabora ¢
100 TeKCTaI;/II/I 110 TEME ?;(one6aHHﬂ u 1 bubsmorexa [IOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBL
[ToBTropenue, 0600menune. Padora ¢
101 TekcTaMmu 110 Teme "CBeTOBbBIE 1 bubmorera HOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 0600menune. Padora ¢
102 TekcTtaMmu 110 Teme "KBantoBas u 1
sanepHas pusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPO'PAMME



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

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE VUEBHBIE MATEPUAJIBI JIVISI VYYUEHUKA

» ®u3uka: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ [lepsimkua .M., IBanoB
AN., AkumonepHoe obmectBo «M3narensbctBo «lIpocsemmenne»

» ®usuka: 8- kiacc: 6a30BbIif ypoBeHb: yueOHUK, 8 kinacc/ [lepoimkun W. M., ViBaHos A.
H., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenuey

» ®usuka: 9-i kmacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kinacc/ [lepsimkuna M. M., I'yrauk E.
M., UBanoB A. U., IletpoBa M. A., AkuionepHoe o61miectBo «M3narenscTBo

«IIpocsemenne»

METOJUYECKUE MATEPHUAJIBI U151 YYUTEJIA

1. Meporkun A.B. ®usuka. 7 kinacc. YueOHUK 151 00111e00pa3oBaTeIbHbIX
yupexaenuit . M.:JIpoda. 2011

2. Jlykamuk B.M. COopHUK BONpocoB U 3a7a4 no gusuke. 7-9 xi. — M.:
ITpocsemenue, 2010. —192c.

3. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSATENIbHBIE U
KOHTpPOJbHBIE paboThl. —5-¢ u3aanue,- M.MJIEKCA, 2013.

4. Acraxosa T.B. ®usuka. 7 xnacc. Jlabopatopusie pabotsl. KoHTpoIbHBIE
3aganus. —Capatos:Jluneit, 2014.

5. «KontponpHO-u3MeputensHble MaTepuansl. Gusnka. 7 kinacc/Coct. H.M.
3opuH. — 2-¢ u3A.,nepepad. — M.:BAKO, 2013.

6. Mapon A.E. ®usuka. 7 kinacc: yuebHo-mMeToauueckoe nocoodue/ A.E.
Mapon.- M.: Jlpocda, 2011.- 123c.:

7.A.B. Iepoimkun @usnka-8xin 2017 M. JIpoda



8.H.B. ®unonosuu Meroauueckoe nmocooue 2015 M. [poda

9.A.E. Mapom, E.A. Mapon CamocTosiTebHbIE 1 KOHTPOJIbHBIE paObOTHI-8
kiacc 2017 M. [poda

10.B.B. Illaxmaroga ,0.P. llledep Auarnoctuueckue padots! -8 kinacc 2016
M. JIpoda

11.A.E. Mapon, E.A. Mapon, C.B. [1o3oiickuii Coopuuk Bornpocos u 3aiau
2015 M. ipoda

12.KoHTpoIIbHBIE U CAMOCTOSITENIbHBIE Pa0OTHI MO (u3uKe. 9 Kinace: K yueOHUKY
A.B. Ilepbrukuna, E.M. I'ytauk «®@usnka 9 knacey / O.U. I'pomnesa. — M.
MsnarenscTBO «OK3ameny, 2014,

13.Tectol o usuke. 9 knace: k yaeOHuky A.B. [lepeimkuna, E.M. I'yrHuk

«Duszuka 9 kmacey / O.U. I'pomiesa. — M.: U3narensctBo «Jk3ameny, 2010.

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

7 KJIACC

1. bubaunoreka — Bcé no npenmery «dusnka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoomnsiTsl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas xomnekius nudpoBbIx 00pa3oBaTeNbHBIX pecypcoB. — Pexum
nocryma: http://school- collection.edu.ru

4. luTepecHble MaTepHalibl K ypokaM (PU3MKH MO TEMaM; TECTHI [0 TEMaM;
HarJIsIHBIE TOCOOMS K ypokam. — Peskum moctyma: http://class-fizika.narod.ru
5. lludpossie o6pazoBaTenbHbIC pecypchl. — PexxuM goctyna:
http://lwww.openclass.ru

6. DnekTpoHHbBIE YIeOHUKH 10 PusnKe. — Pesxxum pocrymna:


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/

http://www.fizika.ru

8 KJIACC

1. bubnuoteka — Bc€ mo npeamery «DPusnkay. — Pexxum gocryna:
http://www.proshkolu.ru

2. BuzieoonsiThl Ha ypokax. — Pesxxum mocryma: http://fizika-class.narod.ru

3. Enunas xomnekius nudpoBbIx 00pa3oBaTeIbHBIX pecypcoB. — Pexum
nocryma: http://school- collection.edu.ru

4. laTepecHble MaTepHalibl K ypokaM (PU3HMKH MO TEMaM; TECTHI I10 TeMaM;
HarJIsIHbIC TTOCOOUs K ypokaM. — Pesxxum noctyma: http://class-fizika.narod.ru
5. [udpoBbie 00pazoBaTelIbHBIE peCypChl. — Pexum mocryna:
http://www.openclass.ru

6. DnekTpoHHBIe Y4eOHHKH 110 pusuke. — Pexxum nocryma:
http://www.fizika.ru

9 KJIACC

1. BuneoonsIThl Ha ypokax. — Pexxum moctyna: http:/fizika-class.narod.ru

2. Enunas kosiekuust nudpoBbIX 00pa30BaTeIbHBIX PECYpPCOB. — Pexxum
nocryna: http://school- collection.edu.ru

3. MaTepecHbie MaTepuanbl K ypokaM (PU3HKHU TI0 TEMaM; TECTHI 110 TEMaM;
HarJIsIHbIe TOcoOus K ypokaM. — Pesxkum moctyna: http://class-fizika.narod.ru
4. ITudpossie 0Opa3oBaTebHbIe pecypchl. — Pexxum nocrymna:
http://www.openclass.ru

5. DneKTpoHHbIe YUeOHHUKH 10 (pusuke. — Pexxum nocrymna:
http://www.fizika.ru

6.Qucrannuonnas mkoia Ne368 http://moodle.dist-368.ru/ OTkpeiThIii Ki1acc.

CerteBoe obpasoBatensHOe coobiectBo. http://www.openclass.ru/node/109715


http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715

7. Equnas kosieknus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHblii HEHTP HHYOPMAITHOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Unrepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 cenTs10psi» marepuaisl o pusuke. http://archive.1september.ru/fiz
11. Aaumanuu pusryeckux oobekTos. http://physics.nad.ru/

12. )Kusas ¢usuka: oby4varomias nporpamma. http://www.intedu. ru/soft/fiz.htmi

13. ®wusuka.ru. http://www.fizika.ru/


http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.fizika.ru/
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