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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3Kke Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsl COCTaBJIEHA Ha OCHOBE
NOJIOKEHUH W TpeOoBaHMM K pe3yiabTaTaM OCBOEHHMs Ha 0a30BOM ypOBHE OCHOBHOM
obOpasoBarenbHOU mporpammel, npeactaBieHHbIX B PI'OC OO0, a takxke ¢ yuéroM (denepanbHOM
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.

Copneprkanue mporpamMMsl 1o (pu3nke HanmpaBiIeHO HAa GOPMHUPOBAHUE €CTECTBEHHO-HAYYHOH
IPaMOTHOCTH OOYyYaroIMXCs U OpraHU3aLUI0 W3ydyeHUs (U3MKU Ha JAEATeIIbHOCTHOW OCHOBe. B
nporpaMMe 1O (U3MKE YUYUTHIBAIOTCS BO3MOXKHOCTM Y4E€OHOro MpeiMeTa B pealn3aluu
tpeboBanuii ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U METaIpEIMETHBIM pE3yJbTaTaM
00y4eHHs, a TAKKE MEXKIPEIMETHBIE CBA3H €CTECTBEHHO-HAYYHbBIX YUEOHBIX NPEAMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[IporpamMa no (u3nKe ycTaHaBIMBAET paclpelielieHue y4eOHOro marepuaia Mo rojgam
o0ydyeHust (Imo Kiaccam), MpeaIaraeT NPUMEPHYIO IMOCIEIOBATEIbHOCTh H3YyYEHUS TeEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHsI MPEAMETHOIO COJEPKAaHUS U y4ETE BO3PACTHBIX OCOOCHHOCTEHN
oOyJaronuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKON IMOMOLIM YUUTENIO B
CO371aHUU paboyel MPorpaMMBbl 110 y4EOHOMY MPEAMETY.

OwusmKa SBISIETCS CHCTEMOOOPa3yIOIUM ISl €CTECTBEHHO-HAYYHBIX y4eOHBIX IPEIMETOB,
IOCKOJIBKY (PM3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IIPOLECCOB M SIBJICHUH, M3y4aeMbIX XUMHEH,
Ouosorueli, acTpoHOMHeH M (QuU3MUecKOi reorpadueld, BHOCUT BKJIQJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NPEAOCTaBIIsIeT HaubOoyiee sICHBIE 00pas3pl NPUMEHEHUS HAyYHOrO MeETojJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 rnaBHBIX 3a/1a4 (hU3MYecKOro oOpa3oBaHUS B CTPYKType 00Iero oOpa3oBaHMs
COCTOUT B (OPMUPOBAHMM E€CTECTBEHHO-HAYYHOM TIpaMOTHOCTM M MHTEpeca K Hayke Yy
o0ydJaronuxcs.

W3ydyenne ¢u3uku Ha 0a30BOM ypOBHE TMpeANoiaraeT OBJaJeHHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!

® HAy4YHO OOBSCHATH SIBJICHUS;

® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHNUS;

® MHTEPNPETUPOBATh JAHHBIE M HCIIOJIB30BAaTh HAy4yHBIE J0OKA3aTeJIbCTBA IS
MOJIyYEHUs BBIBOJIOB.

[lenmn wu3ydeHuss (PU3MKKA HA YPOBHE OCHOBHOTO oOOIIero oOpa3oBaHHS OIPEICICHBl B
Konuenmuu npenoxaBanusi yyeOHoro mnpenmera «®dusuka» B 00pa3oBaTeNbHBIX OpraHU3alMIX
Poccuiickoit  ®enepanuy, peanu3ylOmUX OCHOBHblE 001e00pa3oBaTelbHBIE MPOrPaMMBI,
yTBepkI€HHONW pemenuemM Komutermm MunncrepctBa npocsemeHus Poccuiickonn ®Penepanyu
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyvyenus GpU3NKH:

e npuoOpeTeHrne UHTepeca U CTPEMJICHUS 00YyJaroIUXCsl K HAyYHOMY U3YYEHHIO MTPUPOJIbI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEIACTABICHMA O HAy4YHOM MeETOJie¢ TO3HaHUS U  (POPMHPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa M3Y4YEHUsS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE NPEACTABICHUN O POJAM (UMKU JUISL Pa3BUTHUSA JAPYIMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;



® Dpa3BUTHE TMPEIACTABICHUA O BO3MOXHBIX cdepax Oyaymeld npodeccnoHaIbHON
NESITeIbHOCTH, CBA3aHHOW C (PM3MKOW, MOJArOTOBKA K AajibHEHIIEeMY OOYyYEHHUIO B 3TOM
HalpaBJICHUH.

JocTmwkenne 53TUX Ielnedl nporpaMMbel 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e [puoOpeTeHue 3HAHUK O AUCKPETHOM CTPOCHHMHU BEIECTBA, O MEXaHUYECKUX, TETIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

® [pUOOpEeTeHHEe YMEHH ONMUCHIBATH U OOBACHATH (PU3UUECKHUE SIBICHUS C UCIOIb30BAHUEM
MOJTy4YEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEUICHUs MPOCTEHIINX pAacYETHBIX 3aJad C HCHOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YMEHUH HAOIIOAATH MPUPOIHBIC SIBJICHUS U BBIIOJIHATH OIBITHI, Ta00OpAaTOPHBIE
paboThl M HSKCHEPUMEHTAIbHBIE HCCIEOBAHUS C MCIOJIb30BAHUEM H3MEPUTENbHBIX
npuOOpoOB;

e ocBocHHE NPUEMOB pabOThl ¢ uH(poOpManuend (U3NIECKOTO COAEpPIKAHUS, BKIIOYAs
UHPOPMALIMI0O O COBPEMEHHBIX JIOCTHIKCHUSAX (U3MKHM, aHaIu3 H KPUTUYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO €O cdepaMu MpodhecCHOHATLHON NeATETbHOCTH, CBI3aHHBIME ¢ (PU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUAX (DPU3HUECKON HAYKU.

Ha wu3yuenue ¢usuku (6a30BbIii YPOBEHb) Ha YpOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
otBoauTCs 238 vacoB: B 7 kiacce — 68 dacoB (2 vaca B HeZeN0), B 8 kiacce — 68 yacos (2 yaca B
HEJIEINIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIeIIO0).

[Ipennaraemslii B mporpamMMe mo Qu3uke nepedyeHb JadOpaTOPHBIX pabOT U OMBITOB HOCHT
PEKOMEH/IaTeNIbHBIN XapaKkTep, YUUTelb JeaeT BbIOOp MpoBeeH s Ja00paTOPHBIX PadOT U OMBITOB
C Y4€TOM MHAMBUAYAJIBHBIX OCOOEHHOCTEH O0y4arouuxcs, CIUCKa SKCIEPUMEHTANIbHbBIX 3a/laHuH,
npeiaraéMblX B paMKax OCHOBHOT'O IOCYJapCTBEHHOT'O 3K3aMeHa o (hU3HKeE.

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®u3nka u e€ posb B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoze. fBieHus npuponpl. PU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

O®uznyeckue BenUUMHBL. I3Mepenune Qusnueckux BenuuuH. Duzndeckue MNpUOOPHI.
[TorpemHocTs U3mMepeHuil. MexayHapoaHasi CHCTEMA €IMHHLL.

Kak ¢usmka u Jpyrue ecTecTBEHHble HAyKHM H3ydaloT Npupony. EcrecTBeHHO-HAayuHBIN
METOJl TO3HaHMs: HaONIoJIeHHe, TIOCTAaHOBKAa HAYYHOI'O BONPOCA, BBIABUKEHHE THUIIOTE3,
HKCIIEPUMEHT I10 MPOBEPKE TUIoTe3, 00bsICHEHHE HaOI0aeMoro sBieHus. Onucanue Gu3ndecKkux
SBJICHUH C TIOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®usnueckue MpuOOPHI U MpoIEeaypa MPSMBIX U3MEPEHHI aHaAJOTOBBIM M LHU(POBBIM

npudopom.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue LEHbI JeISHUS HIKAIbI U3MEPUTEIBHOTO MpHoopa.



N3MepeHne paccTosiHUM.
N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeIa.
Onpenenenue pasMepoOB MaJbIX TEN.
W3mepenue TtemnepaTypbl IpH IIOMOIIM JKMIKOCTHOIO TEpMOMETpa U JaT4MKa
TEMIIEPATYPBI.

6. IlpoBeneHne wuccienoBaHMs 10 IMPOBEPKE THUIIOTE3bl: JAJIBHOCTh MOJNETA IIAPUKA,

NYIIEHHOTO TOPU30HTANIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyabHbIe CBeIeHUSI O CTPOEHHMH BellecTBa.

CrtpoeHue BenecTBa: aTOMbl M MOJIEKYJIBL, UX pa3Mepbl. ONBITHI, TOKa3bIBAIOLIUE TUCKPETHOE
CTPOCHHE BEILECTBA.

AW

JBwxenue wyactul, BemiecTBa. CBs3b CKOPOCTH JABMKEHUS YaCTHI[ C TEMIIEPaTypoOu.
BpoynoBckoe nBwxkeHue, auddys3us. B3auMomeldcTBHE YACTHUI] BEIIECTBA: TNPUTSHKECHUE H
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMSI ~ BEIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEM U  TBEPIBIX
(KpuCTa/UTMYeCKUX) Tei. B3auMoCBsI3b MEXIy CBOMCTBAMHM BEIIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CcTpoeHrneM. OCOOCHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpauuu.

1. Habmonenue OpOyHOBCKOTO JBUKCHHUS.

2. HaGmopenue nuddysun.

3. HaGmonenue sBICHUH, OOBICHSIOMIUXCA TPHUTSHDKCHHUEM WA OTTAIKUBAHUEM YaCTHI]

BEILECTBA.

Jlabopamopnwsie pabomot u onvimeol.

1. OuenHka AuaMeTpa aToMa METOAOM PsiIoB (C UCToIb3oBaHuEM (hoTorpaduii).

2. OmbIThl IO HAOMIOACHUIO TEIIOBOTO PACIIMPEHUS T'a30B.

3. OnbITHI IO OOHAPYKEHUIO NEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pasnen 3. /IBu:keHune U B3auMo/ieiicTBHeE TeJl.

Mexanudeckoe JBHKeHHE. PaBHOMepHOE 1 HepaBHOMepHOe JBHxkeHHe. CkopocTh. Cpennsis
CKOpOCTb IPU HEPABHOMEPHOM JIBH>)KEHHU. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenve wuHepumu. 3aK0H WHepHUU. B3aumoneilcTBue Ten Kak MPUYMHA HM3MEHEHUS
CKOpPOCTH JBWXEHHs Tel. Macca kak Mmepa uHepTHocTu Tena. [lmotHocTe BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMa BEIIeCTBA.

Cuita Kak XxapakTepucTUKa B3auMojieicTBus Ten. Cuia ynpyroctu u 3akoH I'yka. 3smepenue
CHJIBI C TIOMOINBIO AUHAMOMETpaA. SIBJIeHHE TATOTEHUsS U cuia TsbkecTu. Cuiia TSHKeCTH Ha JPYTHX
wiaHerax. Bec Tema. Hesecomocth. CnoxkeHHE CHJI, HampaBJIEHHBIX 10 OJHON MpPSIMOH.
PaBHonelicTBytomas cui. Cuna TpeHus. TpeHune CKOJIbXEHUsl U TPeHUEe NoKos. TpeHue B mpupoje
Y TEXHHKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHu4ecKoro JBUKEHHUs Teja.

2. H3MepeHHe CKOPOCTH MPSMOJIUHEMHOTO JBUKECHUSI.

3. HalGnronenue siBneHUS HHEPIUU.

4. HabmroneHne U3MEHEHHUS CKOPOCTH MPU B3aUMOJCHCTBUH TE.
5. CpaBHeHHe Macc M0 B3aUMOJICUCTBUIO TEJ.

CiioxeHue Cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnwvie pabomot u onvimol.

1. OmpeneneHune CKOPOCTH PaBHOMEPHOTO JBMXKEHHs (IIApUKa B IKHJIKOCTH, MOJEIHU
AIIEKTPUUYECKOT0 aBTOMOOMIIS U TaK Jiasee).

2. OmnpeneneHue cpeaHed CKOPOCTU CKOJBXEHUS Opycka WIM IIapHKa IO HaKJIOHHOU
IJIOCKOCTH.



Omnpenenenue MIOTHOCTH TBEPAOTO TeENA.

OnbITH, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh pacTsDKEHHs (AedopMaruu) HpyKUHBI OT
IIPUJIOKEHHOMN CUJIBI.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXCHMs OT Beca Tella U
XapakTepa COIPUKACAIOIINXCs IOBEPXHOCTEN.

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

Hasnenne. CriocoObl YMEHBIICHHS U YBEIWUYCHUs NaBlieHUs. JlaBieHue raza. 3aBUCUMOCTH
JaBJIeHHs ra3za oT 00béMma, Temreparypsl. [lepenada naBieHus TBEPABIMH TeIaMH, KUIAKOCTIMH U
razamu. 3akoH [lackans. [lHeBmMaTMyeckne MalMHBIL. 3aBUCHUMOCTH JIaBJICHUS JKUJAKOCTU OT
riyounsl. ['uapocrarnyeckuit napagokc. Coooduaromniiecst cocyasl. [ napaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emim u armochepHoe naBieHue. [IpUYMHBI CyIIECTBOBAHUS BO3IYLIHON
obonoukn 3emun. OmbiT Toppuuennu. M3mepeHue arMocepHOTO [aBICHHS. 3aBUCHMOCTh
aTMoc(epHOro NaBieHusl OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! mia n3mepenust atMochepHoro
JIaBJICHUSI.

JlelicTBHE XKMIKOCTH W raza Ha MOTPYyXEHHOE B HHUX Tesio. BrlTankuparomias (apXxumenaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

ok wNPRE

®

3aBUCUMOCTb JaBJICHUS I'a3a OT TEMIIEPaTyphl.

Ilepenaya naBiieHUs KUIKOCTHIO U Ta30M.

CooOmiarommecs COCy/Ibl.

I'mppaBinyeckuii mpecc.

[IposiBnieHue necTBUS aTMOCHEPHOTO TaBJICHHS.

3aBUCHUMOCTh BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHON YACTH TeJa U IIIOTHOCTH
JKHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue niaBaHus TeN: MJIaBaHUE WX MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOILICHUS
IJIOTHOCTEH TElIa U JKUIKOCTH.

Jlabopamopuvie padomol u onvimel.

1.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJAE OT 00bEMa MOTPYXKEHHOW B JKUIKOCTb
YacTH Tea.

OmnpeneneHne BbITAJKUBAIOMIEH CHIIbI, JEWCTBYIOUIEM Ha Telo, MOrpyKEHHOE B
KUAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIBI, IEUCTBYIOIIECH HA TEJIO B KUIKOCTH,
OT MaccChl Tena.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOUIEH CHIIBI, JEHCTBYIOIIEH Ha
TEJNO B KMJIKOCTH, OT 00bEMa MOrpyX’EHHOW B KHMJIKOCTh YacTHU Teja U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKM U OIpEIEIECHHE €€
Ipy30II0ABEMHOCTH.

Pa3pnen 5. PaGora u MOIIHOCTb. DHEPIUs.

Mexanuueckast pabota. MOIIHOCTb.

[TpocTble MexaHU3MBI: pblvar, 6J0K, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBeCHs phlyara.
[TpumeHeHue mpaBuiia paBHOBECHUS pbldara K 0J10Ky. «3o0s0Toe npasuiio» Mmexanuku. KITJ[ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckas 3Heprus. Kunertnueckas u noreHuuanbHas 3Heprus. lIpespamienne ogHoro
BHJIa MEXaHUYECKOW YHEPTUH B IpYroi. 3aKOH COXPAHEHMsI SJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1.

[IpumepsI TPOCTHIX MEXAHU3MOB.



Jlabopamopnwvie padbomot u onvimol.
1. Ompenenenue pabOThl CHJIBI TPEHHS TP PAaBHOMEPHOM JIBWKEHHUH Tela TII0
TOPU30HTAIILHON ITIOBEPXHOCTH.
2. HccnenoBaHue yClI0BUI paBHOBECHS pblyara.
3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.
4. M3yyeHue 3aKOHA COXPAHECHUS MEXAaHUYECKOU dSHEPIUH.
8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO--KUHETHYECKOM TEOpUU CTPOEHHUS BellecTBa. Macca u
pasMepbl  aToMOB M MOJeKyd.  ONbIThl, MNOATBEPXKIAIOIIME  OCHOBHBIE  IOJIOKEHHS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Moaenu TBEPIOTO, KHAKOTO M Ta3000pa3HOrO COCTOSIHMU BemiecTBa. Kpucramimdeckue u
amopdusbie Tena. OOBICHEHUE CBOMCTB ra3oB, KHIKOCTEH M TBEPIBIX TEJ HA OCHOBE IOJIOKECHUM
MOJICKYJIIPHO--KUHETHYECKOM Teopur. CMadyuMBaHWE W KaNWUIAPHBIE SBIEHUA. 1eIIoBOE
pacuIMpeHme u cxxartue.

Temneparypa. CBsi3b TeMmMIeparypbl CO CKOPOCTBIO TEIUIOBOIO JBUYKEHHS YaCTULI.
Buytpennss sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPruu: Terionepeaaya U COBEpIICHUE
pabotsl. Bubl Temionepenaun: TEIONPOBOAHOCTb, KOHBEKIIUS, U3JIYICHHE.

KonnuecTBo TeIUIOTHL. YIelbHAs TEINIOEMKOCTh BEIIECTBA. TeINIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lmaBieHWe W OTBEpACBAHHE KPHCTAUIMYCCKUX
BCIIECTB. YAeNbHas TeroTra IuiaBieHus. I[lapooOpazoBanwe W KOHAcHcaius. Vcmapenwue.
Kunenue. VYnaenbHas Teminora mnapooOpa3oBaHUsA. 3aBUCHMOCTb TEMIEpPATypbl KHUIIEHUS OT
aTMoc(hepHOro JaBJICHHS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunmuner  pabotel TemnoBbix naBurateneit KIIJ[ TemmoBoro nBurarens. Temnossie
JIBUTATENIH U 3aIATA OKPYKAIOMIEH CPEIBI.

3aK0H COXpaHEHUs U IPEBPAILICHUsS SHEPTUHU B TEIUIOBBIX MPOIIECCcaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUYKEHUSI.

Hab6monenue nuddysum.

HabGmronenue siBleHnit cMauyMBaHUs M KalTWJUTSIPHBIX SIBJICHUH.

HabGmronenue TeniaioBoro pacuimpeHus Tel.

V3MmeHeHne AaBleHus Ta3a Mpu U3MEHEHUH 00bEMa U HarpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.

Buasl Tenonepenaun.

OxuaxieHre Ipyu COBEPIICHUH paOOTHI.

WK Nk WM R

HarpeBanue nipu coBepiiieHuN pabOThl BHEITHUME CHJIAMH.
. CpaBHEHME TETUIOEMKOCTEN Pa3INYHBIX BEIECTB.
. Habmoienue xumneHusl.
. HabmoieHue mocTostHCTBa TEMIIEPATyphI MPH TUIaBIICHUH.
13. Mojenu TEeIIOBLIX NBUTaTeNEH.
Jlabopamopnwvie pabomot u onvimel.
1. OmnpITEI O 0OHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKEHUSI.
2. OnbITHI IO BRIPALTMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIM caxapa.
3. OmnbITh IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEI.
4. OmpeneneHue AaBIeHUs BO3AyXa B OalNIOHE MITIPHUIIA.
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5. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh JaBJIEHUS BO3QyxXa OT €ro ooOnéMa u
HarpeBaHus WM OXJIAKICHHUS.

6. IlpoBepka rTHUMOTE3bl JMHEWHOMW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmronenue W3MeHEHHs BHYTPEHHEH HSHEprHM Teja B pe3ylibTaTe TeIulonepenadyd u

paboOThI BHEUTHUX CHIL

8. MHccnenoBanue sBICHHUS TEIIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M TOpsiueii BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIIOTHI, TOJYYEHHOTO BOJOH MPH TEIUIOOOMEHE ¢ HarpeThIM

METaJUIMYECKUM LUINHAPOM.

10. Onpenenenue yaenbHOM TEIIOEMKOCTH BEILIECTBA.

11. ccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaKHOCTU BO3/yXa.

13. Onpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onektpuszanus Tei. JIBa pona 3JIeKTpUUYECKUX 3apsioB. B3aumoaencTBue 3apsKEHHBIX Tell.
3akon Kyrnona (3aBUCHMOCTH CHJIBI B3aMMOJICUCTBHS 3apsOKEHHBIX TEJI OT BEJIUYHUHBI 3apsiioB U
pacCTOSTHUS MEXKIy TeJaMu).

Onektpuueckoe nose. Hampsx€HHOCTh 3nekTpuueckoro mnois. [lpunuun cynepnosuuuun
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekrpuyeckux 3apsioB. DJIEMEHTAPHBIN 35eKTpudeckuil 3apsa. CTpoeHue aroma.
[IpoBOIHUKY U AUAIEKTPUKHU. 3aKOH COXPAHEHUS SJICKTPUUECKOTO 3apsia.

DNEKTPUUYECKH TOK. YCJIOBHS CYIIECTBOBAaHUSA DJJIEKTPUUYECKOrO0 Toka. McTouHHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS DSIEKTPHUECKOro TOKa (TEIUIOBOE, XMMHYECKOE, MArHUTHOE).
DIIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuma Toka. OiekTpudeckoe HampsbkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YJIEJTbHOE COMPOTHUBICHHE BemiecTBa. 3akoH Owma s ydacTkKa  IIETH.
[TocnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TTPOBOJHUKOB.

PaboTta 1 MOITHOCTB 2NEKTPUYECKOro ToKa. 3akoH J[xoyns—JleHma. DnekTpudeckue nenu u
MOTpeOUTENHN IIEKTPUUECKON dHepTrun B ObITy. KOopoTKoe 3aMbIkanume.

[TocrosiHHbIE MarHuThl. B3auMOJEWCTBHE TMOCTOSHHBIX MarHUTOB. MAarHuTHOE TMoOJIE.
MarnuTtHoe noje 3eMJId U €ro 3HaueHHe JUIs KM3HM Ha 3emuie. OnbIT Dpcrena. MarHutHoe nose
ANEKTPUUECKOro ToKa. [IpuMeHeHne 371eKTpOMarHuToB B TeXHUKE. JleficTBUE MarHUTHOTO TMOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUTATEIb MOCTOSIHHOTO TOKA. Vcrionbp30BaHue AJEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel ®Papanes. SBneHue  snekTpoMarHuTHOM — mHaykumu. [lpaBuno  Jlewnna.
OnektporeHepatop. CrnocoObl TMOMY4YeHHUS DIEKTPHUUECKONW HHEPruH. OJEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa poJia AIeKTPUUECKUX 3apsSA0B U B3aUMOJIEHCTBUE 3apSIKEHHBIX TEll.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.

DJIEeKTpOCTaTUYECKasT MHTYKIIHSI.

3aKOH COXpaHEHHS JIEKTPUUECKUX 3aPAJIOB.

[IpoBOIHUKYU U AUDIIEKTPUKH.

MopenupoBaHu€e CUIOBBIX JTUHHUH 3JIEKTPUUECKOTO MO,

W cToYHNKY TOCTOSIHHOTO TOKA.

W Nk WNE

JleficTBHS 2EKTPUYECKOTO TOKA.
10. DIEKTPUYECKHI TOK B KUJIKOCTH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

I"a30BbIii pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenune 31eKTpUYECKOro HaIPSKEHUsT BOJIbTMETPOM.

Peocrat u mara3uH COpOTUBJICHUMN.

B3auMoneiicTBrE MOCTOSIHHBIX MAardHUTOB.

MojenupoBaHrue HEBO3MOYKHOCTH Pa3ACIICHHsI IIOJIOCOB MarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneiT OpcTena.

MarnuTtHoe 1oJjie ToKa. JJIEeKTPOMarHmr.

JleficTBe MarHUTHOTO TIOJISI HA MIPOBOJHHUK C TOKOM.
DIIeKTPOABUTATEIb IIOCTOTHHOTO TOKA.

HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Oneitel @apagnes.

3aBUCHUMOCTD HaIpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimel.

1. OmnbIThl O HAOGIOIEHUIO IEKTPU3ALMU TNl MHIYKIIMEH U IPH CONPUKOCHOBEHUU.

2. UccnenoBanue 1elCTBUS AIEKTPUUYECKOTO MOJISI HA IPOBOAHUKHU U TUJIEKTPUKU.

3. CoOopka u mpoBepka paboThI IEKTPUIECKON LIENH MOCTOSTHHOTO TOKA.

4. VI3aMepeHue U peryaupoBaHuE CUIIbI TOKA.

5. H3mepeHue u perynupoBaHUE HANPSKCHMUSL.

6. HMccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4€pe3 PE3UCTOP, OT CONPOTUBICHUS
pE3UCTOpa U HANIPSHKEHUS HA PE3UCTOPE.

7. OnbIThl, 1€MOHCTPUPYIOLINE 3aBUCUMOCTb JIEKTPUYECKOTO CONPOTUBIICHUS POBOIHUKA
OT €0 JUIMHBI, IUIOIIA/IA TONIEPEYHOI0 CEYEHUS U MaTepHraa.

8. IlpoBepka mpaBmiia CIIOXKEHMsI HAIPSLDKEHUH IPU IOCIEN0BAaTEIbHOM COEAVMHEHHMH IBYX
PE3UCTOPOB.

9. IlpoBepka npaBuiia Ui CUJIBI TOKA MPYU MapauIeIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UYLLIETO YePE3 PE3UCTOP.

11. OnpeneneHre MOIHOCTH 3JEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MYIIETO Yepe3 JAMIIOYKy, OT HaIpsSIKEHUs Ha
HEH.

13. Onpenenenne KIIJ[ narpeBatens.

14. MccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MATHUTOB.

15. 3yyeHre MarHUTHOTO TIOJsl TOCTOSSHHBIX MAarHUTOB IMpPH HUX OOBEIUHEHUH U
pa3JeNeHuN.

16. UccnenoBanue JeNCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aMMOJEHCTBHUS KaTYIIKH C TOKOM H
Mar"ura oT CHJIbl TOKa M HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. U3y4eHue AeicTBHSI MArHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHure paboThl AIEKTPOABUTATENS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTaHOBKH.

21. OnbITEl MO HCCIIEIOBAaHUIO SBJICHUS DSJIEKTPOMAarHUTHOM WHAYKLHU: MCCIEN0BAHUE
W3MEHEHUH 3HAYEHMsI U HAIIPABJIEHUS MHAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3zgen 8. Mexanunueckue siBJICHHUA.



Mexannueckoe aBukeHue. MarepuanibHasg Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO0 JBWXKEHHUs. PaBHOMEpHOE mpsAMOIMHENWHOEe nBUkeHue. HepaBHoMepHOe
npsMosinHeitHoe JBukeHue. CpefHsis W MIHOBEHHass CKOPOCTb Teja MpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyckopeHHOE TpsiMoiiMHElHoe aBrkeHue. CBoOomHoe mageHue. OnbIThl
lanunes.

PaBHOoMepHOe nBHKEHHME MO OKpyxkHOcTU. llepuon m wactora oOpamienus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

Ilepsoiii 3akoH Hprotona. Bropoit 3akon HeroTona. Tperuit 3akon Hprorona. Ilpuniun
CYNEPIIO3UIUHU CHIL.

Cuita ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHUS CKOJIBKEHUS, CUjla TPEHUS MOKOs,
Jpyrue BUbl TPEHUS.

Cuna TsSKECTU U 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpeHHE CBOOOJHOTO MaJeHHUS.
JBwxenue mnanet Bokpyr Comuna. [lepBas kocMuueckast ckopocts. HeBeCOMOCTh U ieperpy3Ku.

PaBHoBecue maTepuanbHON TOukH. AOCONIOTHO TBEPI0E Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpallleHusa. MoMeHT cuibl. LleHTp TshkecTH.

Nmnynsc Tema. M3Menenue umnyinbca. MMnynabc cuibl. 3aKOH COXPAaHEHUsS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass padora M MomHOCTh. PaboTta cui TsoKecTH, ynpyroctd, TpeHus. CBs3b
sHepruu u paboTel. [loTeHuumanbHass SHEprus Tena, MOJHSATOTO HAJ TMOBEPXHOCTHIO 3EMIIH.
[loTeHuumanbHas sHeprusi cxarod npyxuHbl. Kunetuueckas sHeprus. Teopema 0 KMHETHYECKOU
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaGmroneHue MeXaHu4ecKOro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHME NyTE€d M TPACKTOPUM JABMKEHHS OJHOIO M TOrO € Tejla OTHOCHUTEIbHO
pa3HbIX TEJl OTCUETA.

N3mepenne cKkOpoCTH U YCKOPEHUS MPSMOTMHEHHOTO IBUKCHUSI.

HccnenoBanune npu3HakoB paBHOYCKOPEHHOTO JIBHKECHHUSI.

Habmtoienue IBM>KEHUS Tella o OKPYKHOCTH.

Habmroienne MexaHW4YecKuX SBICHUH, MPOUCXOAAIUX B cucTeMe oTcuéra «Temexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCHTENFHO KaObuHeTa (PU3HKHU.
3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MaccChl Tejla U IeUCTBYIOIIEH Ha HETO CHUJIBI.

ou AW

8. HabGmroneHune paBeHCTBA CHIT IPU B3aUMOJICUCTBUU TElL.

9. H3meHeHue Beca Tella IpU yCKOPEHHOM JIBUYKEHUU.

10. IIepenaya ummyibca Ipu B3aMMOJEUCTBUH TEIL.

11. IlpeoOpazoBaHust SHEPTUU IPU B3aUMOJCHCTBUU Te.

12. CoxpaHeHue UMITYJIbCA IIPY HEYIIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHue UMITyJIbca IPH a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHne peakTUBHOTO JIBVXKCHHUS.

15. CoxpaHeHre MEeXaHU4eCKOM SHEprUU PpU CBOOOJHOM A ICHUH.

16. CoxpaHeHnEe MEXaHNYECKOW YHEPTHH NIPH JIBUKEHUU TeJIa MOJ IEHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoncTtpyupoBaHue TpakTa I pa3roHa M JAIBHEMIIEr0 pPaBHOMEPHOIO JBUKEHUS
HIapHUKa WM TEJIEKKH.

2. OmnpeneneHue cpeiHedl CKOPOCTH CKOJbKEHHs Opycka WM JBMXKEHHUS IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue YyCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM JIBUJKEHHMHM 110 HAKJIOHHOMN
IIJIOCKOCTH.
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10.

11.

HccnenoBanue 3aBHCUMOCTH TYTH OT BPEMEHH INPH PaBHOYCKOPEHHOM IBWKCHHU 0O€3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka TrUMOTE3bI: €CIIM MPH PABHOYCKOPEHHOM JBMKCHHUHU 0€3 HAYaJbHOW CKOPOCTH
MYTH OTHOCATCS KaK PsiJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MTPOMEXYTKH BPEMECHU
OJIMHAKOBEI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CHUJIBI TPCHHUA CKOJIBXKCHUA OT CHJIBI HOPMAJIBHOTO
JaBJICHUA.

Onpenenenne kKodhHUIMEHTA TPEHUS CKOJBKCHHSL.

OnpeneneHue )XECTKOCTH TPYKUHBI.

Onpenenenre pabOThIl CHUJIBI TPEHUS TP PABHOMEPHOM JIBIDKCHHH Tella IO
I‘OpI/I3OHT3J’IBHOﬁ TTOBCPXHOCTH.

OmnpeneneHne pabOThl CWIIBI YIPYrOCTH TPH TOABEME TIpy3a C HCIOIb30BAHUEM
HEIIOABUXKXHOT'O YU ITIOABUXKXHOT'O 6JIOKOB.

M3yueHne 3aKkoHa COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEIL.

KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHWiA: IMEpHoJ, dYacToTa,
aMIMTyna. MarematMd4ecKuid W NPYKHHHBIA ~ MasTHUKHA. [IpeBpameHue sHepruv npH
KoJ1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BpiHyxIeHHble KosieOaHus. Pe3onaHc. MexaHWdeckue BOJIHBI.
CaolicTBa MexaHn4eckux BoJiH. [IpoJiosibHbIE U MTONIepeyHble BOJIHBL. J[JI1MHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHus. MexaHU4eCKHUe BOJIHBI B TBEPIIOM TeEJIE, CEHCMUUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

[EY
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Habmonenune xonebanuil Ten noJ 1eHCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habmonenne xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habumroienne BbIHYX/I€HHBIX KOeOaHUI 1 pe30oHaHca.

PacnipocTpanenue mpoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).

HaO0nroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI pe30HaHC.

Jlabopamopnuvie padbomuvt u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Neproia KojaeOaHui MaTeMaTHYeCKOro MasTHUKA.
Omnpenenenne 4acToThl U Meproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBaHue 3aBUCUMOCTH TEpHOAA KoJIeOaHWN TMOJBEIIEHHOIO K HUTU Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH IepHoa KojeOaHUN MPYKUHHOTO MasTHUKA OT MaccChl

rpy3a.
[TpoBepka HE3aBUCUMOCTH MEPHOA KOJIeOaHHUI Tpy3a, MOJABEIICHHOTO K HUTH, OT MaCcChl

rpysa.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh MEpUoJia KoneOaHul MPYKMHHOTO MasTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.

W3mepeHne yckopeHus cBOOOIHOTO MaeHHs.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMarHUTHOE T0JI€. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHBIX BOJIH. Mcriob30BaHNe 3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBS3H.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BoJiHoBEIE cBOMCTBA CBETA.



Jlabopamopnwvie padbomot u onvimol.
1. H3yd4eHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOMIIBHOTO TeleoHa.
Pa3nen 11. CBetoBble siBICHHS.
JlyueBas monens cBera. Mcrounuku cBera. [IpsMonnHeiiHOe pacnpocTpaHEHUE CBETa.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akOH OTpa)KE€HUsI CBETA.
[Tpenomiienue cBera. 3akoH IperaoMieHUs cBera. [lolHOe BHyTpeHHEE OTpakKEHHE CBETA.
Hcrnonb3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.
JIunza. Xon myueit B muH3e. Ontuyeckas cuctema ¢oToanmnapara, MUKpPOCKOIIa U TeJIECKOTa.
I'na3 xak ontuyeckas cucrema. biM3opykocTs U JaIbHO30PKOCTb.
Paznoxenne Genoro csera B crektp. OnbiTel HetoToHa. Cllo)kKeHUE CHIEKTPAIBHBIX I[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonuHEITHOE pacpOCTpaHEHUE CBETA.
OTtpaxkeHue cBera.
[Tomy4yenue n300paskeHUit B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
Onrtryeckuii CBETOBO/I.
Xox nydeil B cobuparoleii TuH3e.
Xox Jiydeil B paccenBarollen JUH3E.
[Tosryuenue n300pakxeHUit ¢ MOMOILBIO JIUH3.

©END VA WN e

. [punnun neiictBus ¢oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopens rnasa.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. [Tomyuenue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIUIa OTPAKEHMS CBETOBOTO JIyda OT yrjla NaJcHUs.
2. U3yueHue XxapakTepUCTUK N300paK€HUs MPEAMETA B IIIOCKOM 3€pKaJe.

3. MHccnenoanue 3aBUCUMOCTH YIUIA IPEJOMIIEHUS CBETOBOTO Jiyda OT yIJia MaJcHUs Ha
TPAHULIE «BO3LYX—CTEKIION.

[Tony4yeHnue n3o0paxeHnit C MOMOIIBIO COOMPAOLIEH JTUH3BI.

Omnpenenenne GHOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLEH JINH3HI.
OnBITHI MO Pa3JI0KEHNIO OEJI0ro CBETa B CIIEKTP.

No wu s

OnpIThl 1O BOCHPUATHIO IBETa NPEIMETOB NpHU HMX HAOIIOAEHMM Yepe3 LIBETOBBIE
(GUIBTPBI.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiTel Pezepdopna u mianerapHas mozaens atomMa. Mognens aroma bopa. HMcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PagnoaktuBHOCTh. AJjbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
HyxnonHnas wmogens atomHoro sapa. M3orombsl. PagmoaxkTtuBHBIE mnpeBpamieHus. llepuon
IoJIypacnaaa aTOMHBIX sIJIEp.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUs 3apsA0BOTO M MAacCOBOTO YHMCEN. DHEPTUsl CBS3HU
aTOMHBIX sanep. CBsi3p Macchl M dHepruu. Peaknuu cuHres3a u aeneHus saep. VIcTOUHUKM SHEpruu
Connua u 3B€31.

Snepnas sHepreTuka. JIeMcTBUSA paguOAKTUBHBIX U3IyYE€HNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

1. CrnexTpsl U3JIy4€HUs U MOIJIOIIECHNUS.

2. CnexTpsl pa3InYHbIX ra30B.

3. CnexTp Bogopoza.



4. HabGnronenue TpekoB B kamepe BuibcoHa.

5. PaOota cu€Tunka HOHU3UPYIOLIUX U3JTy4YEHUH.

6. Perucrpauus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuwvie pabomot u onvimeol.

1. HaOmroeHue CIUIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3JIy4EHHUSI.

2. HccnenmoBanue TPEKOB: M3MEPEHHUE SHEPTUM YACTHUIBI MO TOPMO3HOMY NyTH (IO

dororpadusm).

3. H3mepenue paanoakTHBHOTO (QOHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpHUTENHEHO--00001AIONINIT MOTYIb MIPEIHA3HAYEH AJI CUCTEeMaTH3alui U 0000IIeHUS
NPEMETHOTO COACP)KAaHUS U OIbBITAa JIEATEIbHOCTH, IPUOOPETEHHOTO MPU M3YYEHUH BCETO Kypca
¢u3uKy, a TaKkKe Ui MOJTOTOBKM K OCHOBHOMY TIOCYIApPCTBEHHOMY 9K3aMEHY MO (DHU3HMKE JUIs
00ydJaronuxcs, BEBIOPABIINX 3TOT yU4eOHBIN MpeIMET.

[Ipn M3yyeHuM NAHHOTO MOAYJIS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI JESITEIBHOCTH,
HA OCHOBE KOTOPBIX 00ECIIeUYnBaCTCs JOCTUKEHHUE MPEIMETHBIX U METAPEAMETHBIX IAHUPYEMBIX
pe3yabTaToB 00yueHUs, (OPMHUPYETCS €CTECTBEHHOHAay4YHasi IPaMOTHOCTh: OCBOCHHE HAy4YHBIX
METO/IOB HCCIICIOBAHUS SIBJICHUN TPUPOALI M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBSCHATH
dbuznueckue SBICHUS, IPUMEHSS OTydYeHHbIC 3HAHUSI, PEIIaTh 33a/Ia4M, B TOM YHCJIe KAUeCTBEHHBIE
Y DKCIIEPUMEHTAJIbHBIE.

[IprHIMNIMATBHO AESITEIBbHOCTHBIA XapakTep JAHHOTO paszfena pealu3yercs 3a CUET TOro,
YTO 00YYaroIIuecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

HAa OCHOBE IOJIYYCHHBIX 3HaHUW pacro3HaBaTh U HAYYHO OOBACHATH (PU3NYECKUE SBICHUS B
OKpPY’Karollle MpUpo/ie U MOBCEIHEBHOM KU3HU;

UCTIOJIB30BaTh HAayYHBIE METOIBI MCCIEAOBAaHMS (DU3UYECKHUX SIBICHUH, B TOM YHCIE IS
MIPOBEPKU THIOTE3 U MOJYyYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HauOollee BAXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MPaKTUYECKOro MCIOJIb30BAaHUS PA3JIMUHBIX MCTOUYHHMKOB SHEPIMH HAa OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB DHEPTHUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TTPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne Gpu3uku Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl HAIIPABICHO Ha JOCTHIKEHHE
JIMYHOCTHBIX, MCTAITPECAMETHLIX U TPCAMETHBIX O6paSOBaT€J'II>HI>IX PE3YIbTATOB.

B pesynbrare wu3ydeHus (U3MKM Ha YPOBHE OCHOBHOrO o0OmIero ooOpa3oBaHus Yy
oOyuarorierocst OynyT c()opMUpPOBaHbI CIEIYIONIUE TUYHOCTHBIE PE3YJIbTAaThl B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

® — NPOSBIEHHE MHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKON (u3ndecKon
HayKH;
® — [[EHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(DU3HKOB,;

e 2) rpa’aaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® — I'OTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6CY)KJICHI/II/I 06HICCTB€HHO 3HAYNUMBIX U 3THYCCKUX
po0GJieM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTHKEHUHN PU3NKU;

® — OCO3HaHWEC BAXXHOCTHU MOPAJIIBHO--3TUYCCKUX IMTPUHIHUIIOB B ACATCIIBHOCTHU y‘IéHOl"O;

e 3)3CcTeTHMYECKOr0 BOCTIUTAHMSI:

® — BOCIPHUATHE 3CTETUYECKMX KauecTB (PU3MUEeCKOM HayKu: €€ TapMOHMYHOIO MOCTPOEHUS,
CTPOroCTH, TOYHOCTH, JJAKOHHUYHOCTH,



® 4) HIEHHOCTH HAYYHOTI'O MMO3HAHMSL:

¢ — OCO3HaHWE IEHHOCTU (PU3UYECKOW HAYKM KaK MOIIHOTO WHCTPYMEHTA IIO3HAHUS MHUpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOLICH KYJIbTYPBI;

e — pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEeI0BATEIbCKON JAesITeIbHOCTH;

e 5) popmupoBaHus KYJbTYPHI 310POBbS H IMOLMOHAJIBHOI0 0J1ar0MOJTy U :

® — OCO3HAHME IEHHOCTU OE30MaCHOTO 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
B2XHOCTHU TMPaBUJI 0E30MAaCHOTO MOBEACHUS HA TPAHCIOPTE, HA JAOPOrax, C JJICKTPHUSCKUM H
TEIUIOBBIM 00OPYIOBaHHEM B JOMAIITHUX YCIIOBUSX;

e — c(hopMHUPOBAHHOCTH HABBIKA PEQIICKCHH, TPU3HAHUE CBOETO MpaBa HA OLMIMOKY M TaKOTO Ke
IpaBa y Ipyroro 4eJioBeKa;

e 6) TPYyA0BOI0 BOCIMTAHMSA:

® — AKTUBHOE YYacTHE B PELICHUH IPAKTHUYECKHUX 3aJay (B paMKaX CeMbH, 0O0pa3oBaTeIbHOMN
OpraHM3alliy, TOpo/Ia, Kpasi) TEXHOJIOTHYECKON U COIMAaIbHON HAMIPABICHHOCTH, TPEOYIOIIHX B
TOM 4HuCle U (PU3HUECKUX 3HAHUII;

® — WHTEpEC K MPAKTUICCKOMY M3y4eHUIO Tpodeccuii, CBI3aHHBIX C PU3UKOM;

e 7)3KO0JOrH4eCKOro BOCIIMTAHUS:

e — oOpueHTalMs Ha MNpUMEHeHHe (U3MYECKUX 3HAHUW [N pelieHus 3agad B 00JacTH
OKpY’KaloIllel Cpe/ibl, TUIAHUPOBAHMS TTOCTYIKOB M OIIEHKU MX BO3MOXXHBIX MOCJICICTBUM IS
OKpY’Karolllen cpesl;

® — OCO3HaHHME TI00ATHFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIEM U ITyTEH MX PeHICHUS;

e 8) ajanTanuu K M3MEHAIOIUMCS YCJIOBUSIM COLMAJIbHONM M IPUPOJAHOM Cpeabl:

e — noTPeOHOCTHh BO B3aUMOACUCTBUU MPU BBHIIOJTHEHUHU UCCIIEOBAHUNA U TIPOEKTOB (hHU3HUECKOM
HaIlpaBJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSM JIPYTHUX;

® — [IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTH;

e — noTpeOHOCTh B (HOPMHUPOBAHHUH HOBBIX 3HAHUMN, B TOM 4HcIlie (POPMYIHUPOBATh UJIEH, TIOHSATHS,
TUMOTE3bI O (PU3MUECKUX 0OBEKTaX U SIBICHUSIX;

® — OCO3HaHHE JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (PU3KKH;

® — [JAaHHPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHMIA,

® — CTpeMJICHHE aHAJIM3UPOBATh U BBISBIATH B3AUMOCBSI3H MPUPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHUCJIE C UCTIOTb30BaHNEM (PUZNYECKUX 3HAHMIA;

e — OIEHKAa CBOMX JCUCTBUH € YYETOM BIMSHUSA Ha OKPYXKAIOIIYI0 Cpely, BO3MOXHBIX
rI100aTbHBIX TOCTIEACTBUM.

METAINPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHMs TporpamMmsbl o GU3HKE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
y oOyuatomierocss OyayT chopMUpoBaHBI MeTanpeAMeTHbIe Pe3YJabTaThl, BKIIOYAIOIINE
MO3HABATE/IbHBIE YHUBEpCaJdbHbIC YyueOHBIE JCWCTBHUS, KOMMYHUKATHBHBIC YHHBEPCAIbHBIE
yueOHbIe AeMCTBUS, PETYJIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE JCHCTBUS.

Ilo3HaBaTe/IbHbIEC YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble JJjoruyeckue geMcTBUA:
® BBIBIATH U XapaKTEPU30BaATh CYIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBICHUH);
® YCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK KIacCU(UKAIIMN, OCHOBAHHS JJII 0000IEHUS U
CpaBHEHMUS,



BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJFOICHUSX, OTHOCSIIMXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBIISITh [IPHYUHHO--CJICJICTBCHHBIC CBSI3U TPHU HM3YyYCHUU (PHU3MUECKUX SIBICHUH U
NPOIIECCOB, JENIaTh BBIBOJBI C HCIOJB30BAHUEM JICAYKTUBHBIX ¥ HMHIYKTUBHBIX
YMO3aKJTFOYCHUH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3AX (PU3NYCCKUX BEIUUHH;
CaMOCTOSITEJIbHO BBIOMpATh CIOCO0 pemeHusi yaeOHOH (u3ndecKkoi 3ajaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIIEHUs, BHIOOp HamOoJee TMOAXOMSMIETO C  Y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNUS;

IPOBOJUTH MO CAMOCTOSITENILHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIA (PU3NUECKUI
9KCHEPUMEHT, HEOOJIbIIOE UCCIIE0BaHUE (PU3HMUECKOTO SBICHHUS;

OLICHUBATh HAa MPHUMEHUMOCTh M JOCTOBEPHOCTh WH(POpPMAIMIO, MOJYYCHHYIO B XOJI€
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITHPOBATH 0OOOIEHHS U BBIBOJIBI TI0 PE3yJbTaTaM MPOBEAEHHOTO
HaOJI0IeHNUS, OIIbITA, UCCIICOBAHMS;

IPOTHO3UPOBAaTh BO3MOXKHOE JalibHeIee pa3BUTHE (PU3MUYECKUX IPOLIECCOB, a TAKKE
BBIJIBUT'ATh TPEATNOJIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

IOPUMEHATh DPA3JIMYHbIE METOJ/bl, MHCTPYMEHTbl M 3alpochl IpU IOHMCKe U OTOOpe
UH(OPMALIUU WU TAHHBIX C YIETOM MPEUIOKEHHON ydeOHO! (DU3NIecKO 3a1auu;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETHPOBATH HH(MOPMALMIO PA3IUYHBIX
BUOB U (pOPM IIPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJbHYIO (OpPMY TMpencTaBieHus HHOOpMAH |
WUTIOCTPUPOBATh pelIaeMble 3a/addl HECIOXHBIMU CXEMaMH, JAuarpaMMaMu, HWHOMN
rpaduKoi 1 X KOMOMHALIUAMHU.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

B X0JIe 00CY»XAeHHs y1eOHOT0 MaTepHala, pe3yiabTaToB J1a00paTOpHBIX paboT U MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXk/1aeMOil TeMbI U BBICKAa3bIBaTh UJEU, HAIICTICHHBIC
Ha peIICHHE 3a/1a49M U MOJIJIepKaHue OJ1aroKenaTeIbHOCTH OOIICHUS;

COMOCTABNISATh CBOM CYXICHHS C CYXKICHUSMU JPYTUX YYaCTHHKOB JIMAjora,
0OHapyXUBATh Pa3JININE U CXOJCTBO MO3UITHIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

nyOMMYHO  TPEACTABIATH  PE3yNbTaThl  BBIMOJHEHHOTO  (PU3UYECKOrO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U WHAMBHUAYATbHON pabOTHI Mpu
pelIeHnr KOHKPETHON (U3NYECKOM MPOOIeMBbI;

NPUHUMATh [EIH COBMECTHOW JeSTENIbHOCTH, OpPraHWU30BBIBATH JIEHCTBUS 1O €&
JOCTHIKEHUIO: PaCIpeeNIATh POJH, OOCYXKIAaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

BBITIOJHATE CBOIO 4YacTh pPabOTHI, JIOCTHTas KA4YeCTBEHHOTO pe3ysibTaTa IO CBOEMY
HATPABIEHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMHU YJICHAMH KOMAaH/IbI,

OIICHMBATh KAa4eCTBO CBOETO BKJIAJa B OOIIMN MPOIYKT IO KPUTEPHSIM, CAMOCTOSATEIHHO
c(hOpMYyIMPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA



Camoopranusamnus:

BBISBJIATH NMPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYalUsX, TPEOYIOIIUX ISl PELICHUs
bu3nUecKux 3HAHUMH;

OPHEHTHPOBATbCA B PA3IMYHBIX IOJIXOJAX MPHHATHA PpeIIeHUH (MHIUBHIYyaJbHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATUE PEIICHUH IPYIIOi);

CaMOCTOSATENIFHO COCTAaBIIATh AITOPUTM peIleHHs (GHU3MYECKOM 337aud WIM IIJIaHa
UCCIEOBAaHUA C Y4ETOM HMEIOIIUXCA PECYpcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATH MpeAiaracMble BApHAHTHI PEILICHUI;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JIaBaTh aJICKBATHYIO OIICHKY CUTYallUX U MpeajaraTh IiaH e€ n3MEeHEHMS,

OOBSICHATh MPUYMHBI JOCTIKEHHS (HEIOCTH)KEHUS) PE3YyIbTAaTOB ACATEIHHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBHI B JIEATEIBHOCTh (B TOM YHCJE B XOJ BBIMOJHEHHS (PU3UYECKOTO
UCCIEOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIUXCS
CHUTYaIlMi{, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yIbTaTa LEIH U YCIOBHSM;

CTaBUTH ce0s HAa MECTO IPYroro 4eloBeKa B XOAE CIIopa WM JUCKYCCHU Ha Hay4YHYIO
TeMY, HOHUMAaTh MOTUBBI, HAMEPEHHUS H JIOTUKY APYTrOro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY MNpH pemieHud (U3UYECKUX 3a7ad Wi B
YTBEPXK/ICHHUSIX Ha HAyYHBIC TEMBI U TAKOE K€ TPaBO JAPYTOTO.

INPEJIMETHBIE PE3YJIBTATbBI

K koHmy oOydenuss B 7 Kjacce INpeIMETHbIE pe3yibTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

UCMOJb30BaTh MHOHATHS: (U3MYECKHEe U  XMMUYECKHE SBJICHMs, HaOIIOJCHUE,
HKCIEPUMEHT, MOJEJb, TMIIOTE3a, €AWHUIBI (U3NYECKUX BEJIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMSI BellecTBa (TBEpHAOE, >KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOoe
IBIDKEHHE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSIMOJMHEHHOE),  TPaeKTOpHS,
paBHOAEWCTByIOIast cuia, jAedopmanus (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOILAIOIIUECS COCY/IBI;

pasnuyath gBiaeHUs (OUQQy3us, TEMIOBOE ABMKEHHE YacTUI[ BEIIECTBA, PaBHOMEPHOE
JBIDKEHUE, HEPaBHOMEPHOE [BM)KEHUE, HHEPIMs, B3aHUMOJAEUCTBHE TeJ, paBHOBECHE
TBEPABIX TEJI C 3aKPEIJIEHHOW OCBhIO BpalllCHHUs, Nepeaaya JaBIeHUsT TBEPAbIMU TEJIAMH,
KHUJIKOCTSIMH W Ta3aMH, aTMOoC(epHOe [aBJICHWE, IUIaBaHWE TeJ, TPEBPAICHUS
MEXaHUYECKOM SHEpruM) MO OMMCAHUIO UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrio3HaBaTh IMPOSBICHUE M3YYEHHBIX (DU3MUYECKHX SBJICHUH B OKpY’KalOIIeM MHpE, B
TOM 4YHuclie (U3UYECKHE SIBICHUS B MPHUPOJE: NPUMEPHI JBWXKEHHS C Ppa3IMYHBIMU
CKOPOCTSIMH B KMBOM M HEXXUBOU NIPUPOJE, IEUCTBUE CUIIBI TPEHHS B IPUPOJE U TEXHHUKE,
BJIUSTHUEC aTMOC(i)epHOFO JaBJICHHUS Ha JKUBOU OpraHusM, IIJIaBaHHEC pI)I6, pbidyaru B TECJIC
4eJ0BEeKa, NpPU HTOM TNEPEeBOJIUTH IPAKTHUECKYIO 337adyy B Y4eOHYIO, BBIJICIATH
CyIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh M3YUEHHBIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, UCIONB3YS (PU3MUECKUe
BEJIMYMHBI (Macca, O00BEM, IUJIOTHOCTH BEUIECTBA, BPEMsl, IyTb, CKOPOCTb, CpPEIHSs
CKOPOCTb, CHJIa YNIPYTOCTH, CHJIa TSDKECTH, BEC Tejla, CHila TPEHUs, AaBleHne (TBEPAOTO



TeJa, XKUAKOCTH, Ta3a), BBITAIKMBAIOILAS CUJIA, MEXaHUYecKasl paboTa, MOLIHOCTh, IIEY0
CHJIBI, MOMEHT CHJIBI, KOA((UIIMEHT TOJIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETHYECKAs U
NOTEHIMAJIbHAS PHEPTUs), IPU ONHCAHUU TMPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICIT
UCMOJIb3YEMBbIX BEJIMYMH, UX 0003HAUEHUS U €IMHUIbI (PU3NYECKUX BEJIWYMH, HAXOIUTh
(GopMyInbl, CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIUYMHY C JIPYTMMHU BEJIUYHMHAMH,
CTPOUTH TPaPUKH U3YIEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIHYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUYECKHE SBJICHHS U MPOLECCHI, UCIOIb3Ysl MpaBUila
CIIOKEHMsI cuil (BAOJIb OIHOM mIpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
IPaBUJIO paBHOBECHs pbluara (6J0Ka), «30J10TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS
MEXaHUYECKOM HHEpPruu, IpU STOM JlaBaTh CIOBECHYI0 (DOPMYJIUpPOBKY 3aKOHa U
3alMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUECKUE SABJIECHUS, IIPOLECCHl U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE
CUTYyalluil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh NPUUMHHO--CIIEICTBEHHbBIE
CBSI3M, CTPOUTH OOBACHEHHE W3 1—2 JIOTMYECKUX IIAroB ¢ OMOpPOW Ha 1-2 M3Yy4EHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTh pacy€rHble 3agadyd B 1—2 JEHCTBHS, UCIONB3YS 3aKOHBI W (POPMYIIBL,
CBsI3bIBaIOIME (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 33aJauM 3alHChIBATh
KpaTKoe YCIIOBHE, IOJCTaBIATh (hU3MYECKHE BEIUYMHBI B (OPMYJbl U IPOBOAUTH
pacuérhl, HAXOAUTh CIPABOYHBIE JaHHbIE, HEOOXOIUMBIE JJIsl PEIICHUs 3aa4, OLIEHUBATh
PEAUTHCTUIHOCTD TIOMYYCHHOU (PU3HUECKON BEIIMIMHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTH IPH MTOMOILIH (PU3HYECKHX METO/IOB, B
ONMCAHWU MCCIIEJOBAHUS  BBIACIATh IPOBEPAEMOE MPEANONOKEHHE (TUIIOTE3Y),
pasin4yaTh U HMHTEPIPETUPOBATh IOJYYEHHBIH pe3yibTaT, HaXOIUTb OMIMOKH B XOJe
OIbITA, IEJIATh BBIBOJBI 110 €70 PE3Y/IbTaTaM;

IPOBOJUTH ONBITHI [0 HAOIIOJEHUIO (PU3UYECKUX SBICHUN WK (PU3NYECKUX CBOUCTB TEII:
dopMynupoBaTh  IMpOBEpSEMblE  MPEANOJIOKEHMs,  coOUpaThb  YCTaHOBKY U3
IPEJI0KEHHOTO0 000PYA0OBAHNUS, 3aMIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBIMOJIHATH MPSIMbIE U3MEPEHMsI PacCTOSHUS, BPEMEHHU, Macchl Tesa, 00bEMa, CHIIbI U
TEMIEPATYpbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX M LHM(POBBIX NpUOOPOB, 3aMUCHIBATH
NOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCOMIOTHOM MOTPELTHOCTH U3MEPEHUH;
MIPOBOJIUTh HCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKOW BEITUYUHBI OT APYTOM C
UCIIOJIb30BAaHUEM HNPAMBIX M3MEPEHHUH (3aBUCUMOCTH IMYTH PAaBHOMEPHO JIBUXKYILErOCs
Tela OT BPEMEHHU IBWXKECHHS Tella, CHIIBI TPEHUS CKOJBXEHMs OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEM TeN ¥ HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOMIAAHN
CONPUKOCHOBEHMSI TEJl, CUJIbl YNPYrocTW OT Y/UIMHEHUS NPYKUHBI, BbITAJKHUBAIOIIEH
CHJIBI OT 00BEMA MOTPYKEHHON YaCTH TeNa U OT MJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUM MJIaBaHUs Tel,
YCIIOBUM paBHOBECHs] pblyara M OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUHM Y4e€OHOIO
HCCJIEIOBaHMsI, COOMPATh YCTAaHOBKY U BBIMOJIHATh M3MEPEHUS, CIEAYs MPEAI0KEHHOMY
IaHy, (UKCUPOBATh PE3yJbTAaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UUECKUX BEIMYUH B
BUJE MpPEUIOKEHHBIX TaOmUI] M TIpaduKoB, JenaTb BBIBOJABI IO pe3yibTaTaM
WCCJIEI0BAHMS;

IPOBOJIUTH KOCBEHHbIE M3MEpEHHs (U3UYECKUX BEIWYMH (IUIOTHOCTH BEIIECTBa
KUAKOCTU M TBEPIOTO Tejla, CHUJla TPEHUSI CKOJIbKEHUS, JaBJICHHE BO3AYXa,
BBITAJIKUBAIOIIAsl CHJIA, IEHCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTh TENO, KO3 UIIUEHT
MOJIE3HOTO JICHCTBHSI MPOCTBIX MEXaHU3MOB), CIEAYs MPEATIOKEHHON WHCTPYKLIMU: MPU
BBITIOJIHEHUH HW3MEPEHUIl CcOoOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIYUCIATH
3HaYCHHE UCKOMOM BEIIMYMHEIL;



coOmoaTh MpaBWja TEXHUKH Oe3omacHocTH Tpu  pabore ¢ JmabOpaTOPHBIM
00opyI0BaHUEM;

yKa3bIBaTh IPUHLUIIBI JEHCTBUS IPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOLIAIOIINECS COCY/Ibl, OapOMeTp, pbluar, NOABMKHBIN U HENOBU)KHBIN
0JI0K, HAKJIOHHAs IUIOCKOCTb;

XapakTepu30BaTh NPUHLUIBI JEHCTBUSA U3yYEHHBIX NPUOOPOB U TEXHUUYECKHX YCTPOWUCTB
C ONOpOM Ha WX omnMcaHus (B TOM YHCIE: NOJUIMIIHMKH, YCTPOMCTBO BOJONPOBOJA,
TUAPABIMYECKUM IIpecc, MaHOMETpP, BBICOTOMEp, IIOPIIHEBOM HAacoc, apeoMeTp),
UCMONb3Yysl 3HAHUS O CBOMCTBaX (PU3MUYECKMX SBICHUH M HEoOXOoAMMble (pU3MUecKue
3aKOHBI ¥ 3aKOHOMEPHOCTH;

IOPUBOAUTh TNpUMEphl (HAXOAUTh HMHPOPMALUIO O IpUMEpax) MPaKTUYECKOro
UCTIONBb30BaHUS  (pU3MYECKMX 3HAHWKH B TIOBCEAHEBHOW JKM3HM JJsi oOecredeHus
0e30macHOCTH TpH  oOpamieHuH ¢ [pudopaMM W TEXHUYECKUMH YCTPOWCTBAMH,
COXpPaHEHMsI 3[J0POBbs M COOJIIOJICHHUSI HOPM HKOJIOTHUECKOT0 MOBEJCHUS B OKPYKAIOLICH
cpere;

OCYILECTBIIATh OTOOp HCTOYHMKOB HH(popManuu B VHTepHETe B COOTBETCTBUU C
3aJJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUN U MYTEM CpaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBIICIATH MH()OPMAIUIO, KOTOpast SBISIETCS MPOTHBOPEUNUBOM
WJI MOKET OBITh HEIOCTOBEPHOI;

MCIOJIb30BaTh NPU BBIIOJHEHUU YYEOHBIX 3a/laHUll HAY4YHO--TIONMYJISAPHYIO JIMTEpaTypy
(U3NYECKOr0 COJIepKaHus, CIIPaBOYHbIE MaTepuaibl, pecypcsl cetu MHTepHeT, BlaaeTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHGOpMALMM W3 OJHOM
3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHbIE KpaTKH€ NHCbMEHHBIE U YCTHBIE COOOILIEHMS Ha OCHOBE 2—3
UCTOYHUKOB HMH(pOpMAIMU (PU3HUECKOTO COAEp)KaHUS, B TOM YHUCIIE MyOJIMYHO JeNaTh
KpaTKHe COOOIIEHUsI O pe3yjbTaTaX MPOEKTOB WJIM y4eOHBIX HMCCIEI0BaHUM, MPU 3TOM
rPaMOTHO  HCIIOJIb30BaTh  M3y4YEHHBIH MOHATHMHBIA  anmmapar Kypca  (HU3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NIPE3EHTALIUENH;

IIPU BBINOJHEHUHM YYEOHBIX NMPOEKTOB M HCCIIEJOBAHUM paclpenesTh O0S3aHHOCTH B
IPyNIE B COOTBETCTBMM C IOCTABJIECHHBIMU 33Ja4aMU, CIECIUTH 3a BBIIIOJHEHUEM IUIaHA
NEeNCTBUI, aJeKBAaTHO OIIEHMBATb COOCTBEHHBIM BKJIAJ B J€ATEIbHOCTh TPYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOEUCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOIHX.

K kxoHmy oOydenuss B 8 kuacce npenMeTHbIE pe3yiabTaThl HAa 0Aa30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

WCIIOJIb30BaTh ITOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKEHHE ATOMOB U
MOJIEKYJ, arperaTHble COCTOSHHUSI BEIIEeCTBa, KpUCTANIMYecKue U amopdHbIe Tena,
HACBIIIEHHBI W HEHACHIIIEHHBIA Tap, BIAXKHOCTh BO31yXa, TEMIEpaTypa, BHYTPECHHSA
SHEprus, TEIJIOBON JBUIaTellb, 3JIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsill, IJIEKTPUUECKOE
T10JI€, IPOBOJIHUKH U TUDJIEKTPUKH, IIOCTOSIHHBIN JJIEKTPUUYECKUN TOK, MATHUTHOE T10JIE;
pa3iuuaTh SIBI€HHSA (TEIUIOBOE pacIlUpeHHe M C)KaTue, TeIulonepenaya, TEemIoBoe
paBHOBECHE, CMauyMBaHUE, KallMJUIAPHbIE SIBJICHUSI, UCIIAPEHUE, KOHACHCALNS, [IJIABJICHUE,
KpucTaM3anusi  (OTBEpJEBaHUE), KHUIIEHUE, TeIulonepenaya (TerIompoOBOIHOCTD,
KOHBEKIIMS, W3JIYYCHHUE), DIICKTPHU3AIs TeJl, B3aUMOACHCTBUE 3apsoB, JEHCTBHS
AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHE, B3aMMOJICHCTBHE MAarHuTOB, JEHCTBHE
MarHUTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAST UHIYKIIHS) 10 OMUCAHUIO
UX XapaKTEepHBIX CBOWCTB U HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (pU3nyeckoe
SIBJICHUE;



pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYXKAIOIIEM MHpE, B
TOM 4ucie (U3NIECKUE SIBJICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSHKCHHUE U KaITUJUISIPHBIE
SBJICHUS B TIPUPOJE, KPUCTAIUIBI B Mpupojie, uzydenue ColiHla, 3aMep3aHue BOJAOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEsS, CHEra, JJICKTPUUYCCKUE SBIICHUS B
atMocdepe, SJIEKTPUUYECTBO JKMBBIX OpPraHW3MOB, MAarHUTHOE Tojie 3emiid, apeid
MOJIIOCOB, POJb MAarHUTHOTO MOJIs JJIs JKU3HU Ha 3emiie, MOJIAPHOE CHUSHUE, MPU ITOM
MEPEeBOJUTh MPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIICTSATH CYIICCTBCHHBIE CBOWMCTBA
(mpu3HaKM) PU3NYECKUX SIBIICHU;

OTHCHIBATh M3YYCHHBIC CBOWMCTBA Tel M (M3MUECKUE SIBIICHUS, UCIONB3Ys (U3HUECKUE
BEJIMYUHBI (TeMIIepaTypa, BHYTPEHHSAS DSHEPrusi, KOJUYECTBO TEIUIOTHI, Y/AeJIbHAs
TEIUVIOEMKOCTh ~ BEIIECTBa, yJlelbHAas TEIUIOTa IUIABJICHUS, YJeJIbHas  TeIioTa
mapooOpa3oBaHus, yJedbHas TEIJIOTa CrOpaHUs TOIUIMBA, KOI(P(GUIMEHT IOJIE3HOTO
JICUCTBUS TEIUIOBOM MAIUMHBI, OTHOCUTEIbHAS BJIAXHOCTh BO31yXa, 3JICKTPUUYECKUUI
3apsi, CWJIa TOKA, SJIEKTPUYECKOE HANPSIKEHHE, CONPOTUBICHUE NPOBOJAHUKA, YIEIBHOE
COTIPOTHBIICHHUE BEIIECTBa, pabOTa W MOIIMHOCTh AJICKTPUYECKOTO TOKA), NMPH ONMHCAHUHU
MPAaBUJIbHO TPAKTOBaTh (PU3WYECKUN CMBICI HCIOJIb3YyeMbIX BEJIMYMH, OOO3HAUYCHUS U
eAVHHIBI  (QU3MYSCKUX BEJIIMYWH, HAXOAUTh (OPMYJIBI, CBS3BIBAIONINC JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JPYTUMH BEIWYHMHAMHU, CTPOUTHh TpaduKH H3YYCHHBIX
3aBUCUMOCTEH (PM3MYECKUX BEITMYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3UUECKUE SABJICHHS U MPOIIECCHI, UCTIOIb3Ysl OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKOM TEOpPUM CTPOCHHUS BEUIECTBA, IPHUHIIUI
CYIIEepPHO3UINH ToJIeH (Ha KaYeCTBEHHOM YpOBHE), 3aKOH COXpaHEeHUs 3apsia, 3akoH OMa
JUISL ydacTKa 1enu, 3akod /xoynsa—JIeHna, 3akoH COXpaHEHUs SHEPIUH, [P ITOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aITUCBIBATH €0 MATEMAaTHUECKOE BBIPAKCHHUE;
00BSACHATH (PU3MUECKHE MPOIIECCHI M CBOWCTBA TEJI, B TOM YHCIIC U B KOHTCKCTE CUTYyaIUN
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH MPUYUHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE W3 1—2 JOTMYECKHX IIaroB ¢ OMOpoil Ha 1-2 M3yueHHBIX CBOICTBa
buznYeCKuX SIBICHUHN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiate pacy€THbE 3afaud B 2-3 JCHCTBHS, WCIONB3YySd 3aKOHBI U (OPMYIIBI,
CBSI3bIBatONIME (DU3NYECKHUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJOBUS 3a/laud 3alHChIBATh
KpaTKO€ YCJIOBHE, BBIABISITH HEIOCTATOK JAHHBIX JJIS PEIICHUS 3a/ladd, BBHIOMPATH
3aKOHBI M (DOPMYIBI, HEOOXOAUMBIE ISl €€ pelIeHus], MPOBOUTH PAacUEThl U CPAaBHUBATh
MOJTy4YEeHHOE 3HaUeHUe (PU3NYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh NpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3HMUECKUX METOJIOB,
WCIIONIb3ysl ONMCAaHHWE MCCIEHOBAaHUs, BBIACIATH IPOBEPSIEMOE  IPEAIIOIOKEHUE,
OLIEHUBATh MPABUJILHOCTD MOPSIKA TPOBEAEHUS UCCIEA0BAHUS, 1€JIaTh BEIBOBI;
MIPOBOJMTD OIBITHI 110 HAOIIOICHUI0 (PU3NYECKUX SBICHUM WM (PU3NYECKUX CBOMCTB Tell
(KanmuJUTSIpHBIC SBJICHUSI, 3aBUCUMOCTD JIaBJICHUS BO3/JyXa OT €ro o0bhEMa, TeMIepaTyphl,
CKOPOCTH TPOIIECCa OCTHIBAHMS M HArpeBaHHs MPU HU3JYYCHUH OT I[BETA M3JIydarolleu
(moruomaroIeii) MOBEPXHOCTH, CKOPOCTh UCTIAPSHHS BOJIbI OT TEMIIEPATYPhI KHUIKOCTH U
IJIOMAA €€ MOBEPXHOCTH, DJIEKTPU3ALMSA TEl WU B3aUMOACHCTBHUE DIIEKTPUUYECKHUX
3apsiioB, B3aUMOJICHCTBUE MOCTOSHHBIX MAarHUTOB, BHU3yaJW3allMs MarHUTHBIX MOJICH
MOCTOSIHHBIX MAarHWTOB, JEHCTBUS MAarHUTHOTO TOJISI Ha MPOBOJHHUK C TOKOM, CBOMCTBa
DIIEKTPOMArHUTa, CBOWCTBA JJIEKTPOABHUTATENs] TOCTOSIHHOTO TOKa): (OpMyIHpOBAThH
poBepsieMbIe MPEANOI0KEHUS, COOUPaTh YCTAHOBKY U3 MPEATI0KEHHOTO 000pyI0BaHUs,
OTIMCBIBATh XOJ OTBITA U ()OPMYITHPOBATH BHIBOIBI;

BBINIOJIHATh IPSAMbBIE M3MEPEHUS TEMIEpPaTypbl, OTHOCHUTEJIBHOM BIIAXKHOCTH BO3/yXa,
CHUJIBI TOKA, HAMNPSDKEHHWs C WCIOJIB30BAaHWEM AaHAJIOTOBBIX NPHOOPOB W JATUYUKOB



(Gu3n4ecKkux BEIMYMH, CpPaBHMBATh pE3yJbTaThl H3MEPEHHH ¢ Y4ETOM 3aJaHHOU
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH MCCJIEIOBAHUE 3aBHUCUMOCTH OJHOW (PU3MUECKOW BEIUYMHBI OT JAPYroM ¢
MCIIOJIb30BaHUEM IPSAMBIX U3MEPEHUN (3aBUCUMOCTh COIIPOTUBIIEHMSI IPOBOJHUKA OT €r0
JUIMHBL, IUIOLIAJM IIONEPEYHOr0 CEYeHWs U YAEIbHOI'O CONPOTHUBIEHHS BEIIECTBA
IPOBOJIHUKA, CHJIBI TOKA, MIYIIErO Yepe3 IMPOBOJHHUK, OT HANpPsDKEHUS HA MPOBOJIHMKE,
UCCJIEJOBAaHME IIOCJIEJIOBATEILHOTO W NApaUIEIbHOTO COEAMHEHUN IPOBOJHUKOB):
IUIAHUPOBATh HCCJIEIOBAaHUE, COOMpPATh YCTAHOBKY W BBINOJHATH H3MEPEHHS, CIEays
IPEUIOKEHHOMY IUIaHy, (PMKCHPOBATh PE3yJIbTaThl MOJIyYEHHOH 3aBHCHUMOCTH B BHJE
TaOJIMI U TpapUKOB, AETAaTh BBIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJIUTh KOCBEHHbIE M3MEpPEeHMs (U3NYECKUX BEIMYMH (yAeIbHAs TEIUIOEMKOCTb
BEIIIECTBA, CONPOTUBJICHHUE MPOBOJHMKA, PabOTa M MOILHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBATh  WM3MEPEHHUs, COOHMpaTh OKCIEPUMEHTAJIbHYIO  yCTAHOBKY,  CIEays
NPEI0KEHHON HHCTPYKIIUH, U BBIYUCIISITh 3HAYCHNE BEJTMINHBL,

coOmoaTh TMpaBWjia TEXHUKM Oe3omacHOcTH Tpu  pabore ¢ mabopaTOPHBIM
000pyI0BaHKEM;

XapaKTeprU30BaTh MPUHIUIBI JEHCTBUS U3yYCHHBIX MPHOOPOB U TEXHUYECKHX YCTPOUCTB
C OIOpOM Ha UX OMMCaHUs (B TOM YHCIIE: CUCTEMA OTOIJICHUS JOMOB, TUTPOMETP, ITapoBast
TypOuHa, amIepmerp, BOJIBTMETD, CUETUUK JIEKTPUUYECKON SHEpIuu,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, HArpeBaTeiIbHbIE BJIEKTPONPUOOPHI  (IIPUMEPHI),
AIIEKTPUYECKUE TMPEJOXPAHUTENH, 3IIEKTPOMArHUT, 3JEKTPOJABUTrATENb IOCTOSHHOIO
TOKa), WCIIONB3Ysl 3HAHUS O CBOWCTBaX (U3UYECKUX SBICHUH M HEOOXOAUMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHbBIE IPUOOPHI 110 CXEMaM
U CXEMAaTUYHBIM PUCYHKaM (KHJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JBUTATE€b BHYTPEHHErO0 CropaHus, »JJEKTPOCKON, PEOCTar), COCTABIATH CXEMBI
AIIEKTPUYECKUX LIETNeH ¢ MOCiIe0BaTeIbHbIM U MapaJljIeIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasinyas ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX 1IeTIeH;

OpPUBOIUTH NpUMEpHl (HaXoAWTh HHGOPMALKMIO O TpHUMepax) MNPAKTHUYECKOTrO
UCMOJb30BaHUS (PU3MUYECKMX 3HAHUH B MOBCEAHEBHOM KHU3HM M obOecreueHus
0e30macHOCTH MpH  oOpalleHMH ¢ OpubopaMM W TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHHUs 3JI0POBbsl U COOIIOAEHHSI HOPM 3KOJIOTUYECKOTO MOBEIECHUS B OKpY’Karolel
cpene;

OCYIIECTBIIATh MOUCK MH(popManuu pusndeckoro cogepxanus B IHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUA W TYTEM CpaBHEHHS JONOJHHUTEIBHBIX HMCTOYHHKOB BBIJICISATH
UH(POPMALINIO, KOTOpas SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
MCIIOJIb30BaTh MPHU BBIMOJHEHUN YYEOHBIX 3a/laHUi HAY4YHO--TIOMYJSAPHYIO JHUTEpPaTypy
($u3MUecKoro cojepKaHus, CIpaBOYHbIE MaTepUAIIbl, pecypchl ceTu MHTepHeT, BlajeTh
npuéMaMyl KOHCIIEKTHPOBAHHS TEKCTa, IpeoOpa3oBaHus HHPOpMALMM U3 OIHOM
3HAKOBOU CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE€ INHMCHbMEHHBIE U KpaTKUE YCTHBIE COOOLIEHHs, 00001mas
MH(GOPMALIMI0O U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOrO COJEp>KaHus, B TOM 4YHCIIE
nyOJIMYHO TPEACTABIATh PE3yIbTAaThl MPOSKTHOM UM MCCIIE0BATENIBCKOM 1EATENIbHOCTH,
OpU 3TOM TPaMOTHO MCIIOJIb30BaTh M3YyUEHHBIH MOHATUHHBINA anmapaT Kypca (QHU3UKH,
COIPOBOXKIATh BBHICTYIIJICHUE MPE3EHTaIUEH;

OpY  BBIOJHEHUHM YYEeOHBIX MPOEKTOB M HCCIEAOBAaHMM (U3NYECKUX MPOLECCOB
pacnpenensaTth 00s3aHHOCTH B TpyIMIE B COOTBETCTBUU C TMOCTaBICHHBIMHU 3a/ladaMH,



CJIEIUTH 32 BBIITOJIHEHUEM IUIaHA JEHCTBUI U KOPPEKTUPOBATH €r0, aJIcKBATHO OLICHUBATH
COOCTBEHHBI BKJaJ B JIEATEIBHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHUKAaTHBHOE
B3aMMO/ICHICTBHE, MIPOSBIISS TOTOBHOCTH pa3pemiaTh KOH(QIUKTHIL.

K koHiy oOydenuss B 9 KJjacce MpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

UCIIOJIB30BaTh TIOHATHS: CHCTeMa OTCU€ra, MaTephalibHash TOYKa, TPAEKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOTro JBWXKEHUs, Aedopmarus (ymnpyras, [acTudeckas),
TpPEHUE, LICHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTD U IEPErpy3KH, LEHTP TAKECTH,
abCoMIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHHUYECKHE
Kosie0aHusl U BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIEC BOJIHBI, IIKaJa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS
U TIOTJIOLICHHUS, alb(a-, 6eTa- 1 TaMMa-u3IIyueHHs], U30TOIBI, sIEPHAst DHEPTeTHKA,
pa3iauyaTh SBICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE NPSAMOJIMHEWHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJMHENHOE JIBUKEHUE, CBOOOAHOE MaJCHUE Tell, paBHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMO/ICUCTBUE TEJI, PEAKTUBHOE JIBIKEHHE, KoJiebaTeapbHOoe
JIBUKEHHE (3aTyXarolllie U BBIHYXKJEHHBIE KOJIeOaHUsI), pE30HAHC, BOJHOBOE JIBUKCHHE,
OTPa)KEHHUE 3BYKA, NPSIMOIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE U NIPEIIOMIICHUE CBETA,
[I0JIHOE BHYTPEHHEE OTpPa)KEHUE CBETa, pa3joXeHUe Oel0oro cBeTa B CIIEKTP U CIIOKEHUE
CIEKTPaJbHbIX  IBETOB, JIUCIEPCUS  CBETA, €CTECTBEHHAas  PaJMOAKTUBHOCT,
BO3HUKHOBEHHE JIMHEHYATOro CHEKTpa M3JIyYeHHUs) IO OMUCAHHI0 MX XapaKTePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;
pacro3HaBaTh MPOSIBICHUE U3YYECHHBIX (DPU3MUECKHX SIBICHUH B OKpyKaroleM Mupe (B
TOM uucle (pU3MUECKUe SBJICHUS B NPUPOJE: MPUIMBBI U OTJIMBBI, JBWKCHHUE IJIAHET
ConHeyHOU cuCTeMBbl, PEaKTUBHOE ABM)KEHUE KMBBIX OPTaHHU3MOB, BOCIPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMUYECKHME BOJHBL, I[yHAMH, 3XO0, LBETa Tel,
ONTUYECKHE  SBJICHHUS B  NpUpoje, OHoNorndyeckoe  JEHCTBHE  BHUJIUMOTO,
yIbTPa(HOIETOBOTO U PEHTTEHOBCKOTO U3IIYUCHHM, €CTECTBEHHBIN PaJOaKTUBHBIN (POH,
KOCMHYECKHE JIy4d, DPaJAVMOAKTUBHOE H3JIYYEHUE IPUPOIHBIX MHUHEPAIOB, JEHCTBHE
paZIMOaKTUBHBIX HW3IydeHUH HaA OpPraHW3M 4YeloBeKa), NpPHU HSTOM MEPEBOJIUTH
MPAKTUYECKYI0 3a/Jadyy B Yy4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBOMCTBa (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OIKCBHIBATh M3YUEHHBIC CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, MCIONB3YyS (pU3HMUECKue
BEJIMYMHBI (CpeAHssi U MTHOBEHHas CKOPOCTh Tejla NpU HEPAaBHOMEPHOM JBH)KECHUH,
YCKOPEHHE, IIEPEMEIICHUE, ITyTh, YII0Bask CKOPOCTh, CHJIa TPEHUs, CHJIa YIIPYTOCTH, CHJIA
TSOKECTH, YCKOpPEHHE CBOOOJHOrO MajJeHUs, BEC Tella, UMIYJIbC Tella, UMIIYJIbC CHIIB,
MeXaHu4yeckas padoTa W MOIIHOCTb, MOTEHIHUANbHAs SHEPTus Teja, MOJIHATOTO HaJ
MTOBEPXHOCTBIO 3€MJIM, NOTEHIMAIbHAS DHEPrUs CKATOM NPYXKUHBI, KHHETHYECKas
SHEprus, MojiHas MeXaHUuYecKas dHeprus, MepuoJ] U JYacToTa KoseOaHul, 1JI1MHa BOJIHBI,
IPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENb MPEJIOMIIEHUSI CPEbl), IPU
ONMHMCAHUW TPABUIBHO TPAKTOBATh (U3WYECKUN CMBICT HUCHOIB3YEMBIX BEIUYHH,
0003HaYeHHs] M €IUHHUIBI (PU3NYECKUX BEJIWYMH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYI0 BEJIMYMHY C APYTMMHU BEJIMYMHAMU, CTPOUTH IpapUKu M3Y4YEHHBIX
3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SBJICHUS U IMPOLECCHI, UCIOJIb3YysS 3aKOH
COXpPAHEHHUs DHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHLUII CYNEPHO3ULUU CHIL,
MPUHLIMI OTHOCUTENBHOCTU ['anmuines, 3akoHbl HprOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA,
3aKOHBI OTPAXKEHUS U IPEJTOMIICHHS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOTO U MacCOBOTO



YHCell MpU SIIEPHBIX PeaKUusiX, NPy 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKUChIBATh €T0 MATEMAaTUYECKOE BBIPAKEHUE;

00BACHATH (pU3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YKCJE U B KOHTEKCTE CUTYyallui
MIPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NMPUYUHHO--CIICJICTBEHHBIC CBSI3H,
CTPOUTH OOBSICHEHUE W3 2—3 JIOTMYECKHUX IIIaroB C OMOPOW Ha 2—3 M3YyYCHHBIX CBONCTBA
buznyecKux sIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEIH;

pemate pacuéTHble 3a7aud (ONMUPAIOIIMECcs Ha CUCTEMY M3 2—3 ypaBHEHUIl), UCIONb3YA
3aKOHBI U (hOpPMYIIbI, CBA3BIBAIOIINE (PU3NUYECKIE BEIMUMHBI: HA OCHOBE aHaJIN3a yCIOBUS
3aJa4d 3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOMIME WM W30BITOUHBIC
JTaHHBbIC, BBIOMPATh 3aKOHBI W (POPMYIbI, HEOOXOIMMBIC HJsi PEHICHHS, IPOBOJUTH
pacuéThl U OLICHUBATH PEATTMCTUYHOCTD MMOTYYSHHOTO 3HaYeHUs (PU3NUECKON BEITHUNHBI,
pacro3HaBarh MpoOJIeMBbl, KOTOPbIE MOXHO PEUIMTh MPU HOMOIIU (PU3NUYECKUX METOJIOB,
UCIIONIb3YSl  ONUCAaHHE HWCCIENOBAHMS, BBUICTATh IPOBEPAEMOE  IPEANONIOKEHHE,
OLICHUBATh MPABWJIBHOCTh TOPSAKA TPOBEACHHUSI HCCIENOBAHUS, JeNaThb BBIBOIBI,
WHTEPIPETHPOBATH PE3YJIbTATHI HAOIIOJCHUN U OIIBITOB;

MIPOBOJMTD OIBITHI 110 HAOIOICHUIO0 (PU3NYECKUX SIBICHUM WM (U3NUYECKUX CBOMCTB Tell
(u3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUs HSHEPIUH, 3aBUCHMOCTD
nepuoAa KosuiebaHuil MPy>KMHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCUMOCTh OT aMIUIMTYAbl MajblX KOJeOaHUU, MPSMOIMHEHHOE pacHpoCTpaHEHUE
CBETa, pasjioKeHHe OeJ0ro CBeTa B CIIEKTpP, U3yUeHHE CBOWCTB M300PaXCHHS B INIOCKOM
3epKajie W CBOMCTB M300pa)k€HUsi NpeaMeTra B coOuparoieil JMH3e, HaOIoJeHue
CIUIOIIHBIX M JIMHEHYATHIX CIIEKTPOB M3IyYCHHS): CAMOCTOSTENIFHO COOMPATh YCTAHOBKY
U3 M30BITOYHOTO Habopa 00OPYAOBaHHUS, OMUCHIBATH XOJ[ ONBITA M €ro Pe3yJbTaThl,
(dbopMynUpOBaTh BHIBOJIBI;

MPOBOAWTH TPU HEOOXOJUMOCTH CEPUI0 TPSIMBIX HU3MEPEHHH, OIpenesss cpenHee
3Hau€HUE U3MepseMOl BeNUYMHBI ((POKYCHOE pacCTOSHME COOMparouieil JIMH3bI),
000CHOBBIBATH BHIOOP CIIoco0a U3MEpeHUsl (M3MEPUTENHHOTO MPpUOOpa);

NPOBOJUTHh HCCIIEJOBAaHUE 3aBHUCHUMOCTEH (U3UYECKUX BEIUYMH C HCIOIH30BAHUEM
MPSIMBIX U3MEPEHHI (3aBUCHMOCTE ITyTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM JIBM)KCHUU
0e3 HavaJbHOW CKOPOCTH, Mepuoja KoieOaHWl MaTeMaTHYeCKOro MasTHHUKA OT JJMHBI
HUTH, 3aBUCUMOCTH yIJIa OTPaXEHHUS CBETa OT YIJia MaJCHHUs U yria MpPeIoMJICHHs OT
yriia TaJeHus): TUIAHHUPOBATh HCCIIEAOBAHHME, CAaMOCTOSTENILHO COOMpaTh YCTAaHOBKY,
(GuKCHpPOBATh PE3yIbTATH TOJYICHHOW 3aBHCHUMOCTH (U3HUYECKUX BEJIHUYUH B BHIE
TabnuI ¥ TpaduKoB, AeJaTh BHIBOBI MO Pe3yabTaTaM UCCIEIOBAHUS;

MPOBOJNTH KOCBEHHBIE W3MEPCHHsSI (PU3NYCCKUX BEIWYMH (CPEIHSS CKOPOCTh U
YCKOpPEHHE Tela MpU PaBHOYCKOPEHHOM JABMXKEHUH, YCKOpEHHE CBOOOJHOIO MaJeHMS,
KECTKOCTh TPYKUHBI, KOIPPUIIMEHT TPEHUS CKONBbXKEHHUs, MEXaHWueckas pabora u
MOIITHOCTh, YaCTOTa M MEPUOJ KOJICOAHUH MaTeMaTHYECKOTO U MPYKHHHOTO MasTHUKOB,
ONITUYECKasl CHJia COOMPAIOIIEH JTMH3BI, PaTHOAKTUBHBIA (OH): IUTAHUPOBATh W3MEPEHUS,
coOUpaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY U  BBINOJHATH HW3MEpPEHUs, CIeays
MPEUIOKEHHOW HMHCTPYKIMM, BBIYUCIATh 3HAUYEHHWE BETUYMHBI W aHAIH3UPOBATH
MOJTyYECHHBIC PE3YIIBTATHI C YIETOM 33JJaHHOM MOTPEITHOCTH U3MEPEHHUH;

coOnrofaTh TMpaBWiIa TEXHHKH Oe3omacHOCTH TMpu  paboTe ¢ 1abopaTopHBIM
00opy0BaHUEM;

pa3iaryaTh OCHOBHBIC NMPU3HAKUA M3YyYEHHBIX (DU3MUECKUX MOJENei: MaTepranbHas TOUKa,
abCcoOTHO TBEPOE TENO, TOYCUHBIH NCTOUYHUK CBETA, JIyd, TOHKAs JINH3a, IUTaHEeTapHas
MoOJIeJIh aTOMa, HYKJIOHHAsI MOJIeIh aTOMHOTO S/Ipa;



XapaKkTepru30BaTh MPUHIUIBI J€HCTBUSA U3yYEHHBIX MPHOOPOB U TEXHUYECKHX YCTPOUCTB
C OMOPOM HAa UX OMUCAHUS (B TOM YHCIIE: CUAOMETP, JATUUKU MOJIO0KEHHUSI, PACCTOSHUS U
YCKOPEHHsI, pakeTa, 9XOJOT, OYKH, MEPUCKOI, (oToammapar, ONTHYECKUE CBETOBOHI,
CIIEKTPOCKOII, JTO3UMETp, Kamepa BuiabcoHa), HCHOJB3ys 3HAHHUS O CBOMCTBax
buznyecKux sIBICHUN U HEOOX0AUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl UM CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOLIECCOB MPHU PpEHIeHHH Y4eOHO--
MPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JJI IMOCTPOCHHs] M300pakeHUH B IIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOIUTH MpUMEphl (HaxXoAuTh HWHGOPMALMIO O TMpUMepax) MPaKTHUYECKOIro
UCTIOJIBb30BaHUS  (PU3MYECKMX 3HAHUH B TOBCEAHEBHOM KHM3HHM s OOecreueHHs
0e30macHOCTH TMpH  oOpameHuH ¢ [pudopaMH W TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHHUS 3JI0POBbS U COOTIOACHHSI HOPM 3KOJIOTUYECKOTO MOBEICHUS B OKpY Karolei
cpene;

OCYIIECTBIISITh TOUCK uH(popmanmu (¢usuueckoro cojaepxkanuss B MHTepHeTe,
CaMOCTOSITENIbHO  (OPMYIIHUPYsl TIOMCKOBBIM 3ampoc, HAXOAWTh IIYTH OIpPEICIICHUS
JIOCTOBEPHOCTH TMOJYyY€HHOW HHGPOPMAIIMK HAa OCHOBE MMEIOIIMXCSA 3HAHUM U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPU BBIIOJHEHUU YYEOHBIX 3a/laHUll HAY4YHO--TIONYJISPHYIO JHUTEpaTypy
(bu3UYECKOro collep:KaHus, CIIPpaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMyi KOHCIIEKTHPOBAHHUS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAIMM U3  OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

Co3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE MH(GOpMAIlUU U3
HECKOJIbKUX HMCTOYHMKOB  (PU3MUYECKOTO  COJAEp)KAHUS, IMYOJUYHO MPEICTABIATH
pe3yabpTaThl IPOEKTHOM WM HCCIEN0BATEIBCKOW JAESITEIBHOCTH, NMPU 3TOM TI'PaMOTHO
UCMOJIb30BaTh M3YYECHHBIM NOHATUIHBIN ammapaT wH3yd4aeMoro paszena (U3MKH U
COIIPOBOKIATh BBICTYIUIGHHE TMpe3eHTaluel ¢ ydé€ToM OCOOEHHOCTEW ayAuTOpUHU
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
(undposbie)
n/m nporpaMMsI Bcero Kourposbubie IIpakTHyeckue
o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA © Hayla O TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
12 DUSHIECKIE BEMHHHbT 2 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.eds0o.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
CTpoetie eiliectsa https://m.edsoo0.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbl TOSIHUS B TBa 2 Bubmmorexa LIOK
' pe € cocto eree https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pa3znen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmorexa [IOK
1 M
3 CRAHIHACCKOC ABIACHHC 3 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.2 14 4 1
HEPHIL, MACEa, IIOTHOCTE https://m.edsoo0.ru/7f416194
b K
3.3 Cuita. Bunsr cun 14 1 2 nommorexa [0

https://m.edso0.ru/7f416194
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Hroro no pazneny

21

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

41 Hasnenue. [lepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TeJIaMU, YKUIKOCTAMU U Ta3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2
Jlarerite XKuAKocTA > https://m.edso00.ru/7f416194
bubmuorexa [JOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrust
bu6mmoreka [IOK
A P 1
> aboTa 1 MoUHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1 1
CRAHHHCCKA Jnephit https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
8 KUJIACC
KounuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM
Ne n/m (uu¢posbIe)
nporpaMmMbl Bcero Konrtpoabsnbie IIpakTnueckue
oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypchl
Paznen 1. TenJioBble siBJI€HUSA
bubmuoreka [JOK
11 i 7
CTpocHHe 1 CBOHCTBA BeLLCCTB https://m.edsoo.ru/7f4181ce
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bubmuoreka [JOK

1.2 T 21 1
CIDIOBHIC HPOHECCHl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgea 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJICHUS
51 DneKTpuuecKue 3apsaabl. 3apsHDKEHHBIE Tela 7 1 bubmumorexa [IOK
' U MX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6 K
2.2 IToCTOSIHHBIN JIEKTPUUECKUNA TOK 20 1 7 hgpg;;;;i;iiﬂu 17§4181ce
bubmuorexa [JOK
2.3 M 6 1 15
ATHITTHBIC ABICHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
UICKTPOMATHATHAS HHAYKILHS https://m.edsoo.ru/7f4181ce
Htoro no paznemny 37
PeszepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
9 KJIACC
Konu4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/mm IpakTuueckue  (uudposkie)
NMPOrpaMMbl Bcero KoHTpoJbHbIE
padoThbI o0pa3oBaTe/ibHbIE
padoThI
pecypchl
Paznen 1. Mexanuueckue siBJeHUsI
11 MexaHnuecKoe IBHKEHUE U CIIOCOOBI €ro 10 1 bubnmnoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B i 2 1
SAMMOACHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXparemA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
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Pa3zgen 2. MexaHudecKHne KOJe0aHUA U BOJTHBI

2.1 Mexanuueckue koeba 7 bubmuorexa LIOK
. XAHNY 151 HUA
i https://m.edsoo.ru/7f41a4a6
bubnnorexka HOK
- MIGKAIIECICIE ROTHEL, Snyr | https://m.edsoo.ru/7f41a4ab
Hroro mo pazueny 15

Pa3nes 3. DiieKkTpoMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

31 DIIEKTPOMArHUTHOE MOJIE U 6 bubnuorexa [JOK
9JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbBIC SIBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 Bubmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ ONTHYECKHE TPUOOPHI 6 bubmorexa IOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6em10ro cBeTa B CEKTP 3 bubmorexa IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBanToBble siBJIeHUS
5.1 HcnyckaHue U MOrJIonieHUue CBETa aTOMOM 4 Bubmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
52 (CTpoeriiie aTOMHOIO S1pa 0 https://m.edsi.ru/7f41a4a6
bubnmoreka [JOK
53 SInepHble peakiun 7 https://m.edsgf).ru/?f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHHE 1 0000IIEHNE CONEePKAHUS 9 bu6mmorekxa [IOK
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Kypca pusuku 3a 7-9 xnacc

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

Uroro no pazgeny
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne KounyecTBO 4acoB Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka
n/m Bcero Kourpoibsubie IIpakTudeckme M3YUeHHsl  o0pa3oBaTeibHbIe
padoTbI padoThbI pecypchl
1 ®dusuka — Hayka o npupoje. SBieHus 1
MIPUPOJIBI
2 Ou3nyecKue sIBICHUS 1
3 duznyeckue BEJIMYMHBI U UX 1
u3MepeHue
VYpok-uccnenoranue "M3mepenue
4 TEeMIIepPaTyphl MPU TOMOIIH 1 1
AKHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMmeparypbl"”
MeTo bl Hay4YHOTO MO3HAHHUS.
5 Oan:HI/Ie (i)[:SI/IIIeCKI/IX SIBIICHUM C 1 Bubmmorexa HOK
N https://m.edsoo.ru/ff09f72a
IIOMOLIBIO0 MOJIETIEN
VYpok-uccnenosanue "lIposepka
6 TUIOTE3bI: NAJbHOCTD MOJIETA IApHKa, 1 1
MYIEHHOTO TOPU30HTAJIBHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"
Ctpoenue BemecTBa. ONBITEH
7 ;[;I()a%malomne JTUCKPETHOE ::TpoeHI/Ie 1 bubamoreta LIOK
https://m.edsoo.ru/ff09fe0a
BElIECTBA
8 JIBU>KeHME YacTHUIl BElecTBa 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIIOCHUIO TETJIOBOTO PaCIIUPEHUS 1 1
ra3oB»
10 ArperaTHble COCTOSIHHS BEILIECTBA 1



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

Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BoJ1bI. O000IIIEHHE 110 pa3eITy

bub6nmoreka [IOK

1 «[lepBoHayYaNbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOSHHUH BEILIECTBA
MexaHn4ecKoe ABUXKEHHUE.
12 PaBHOMEpHOE I/IHHepaBHOMepHOC bubamorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
13 Ckopoctb. Enunuiiel ckopoctu Bubmmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHH IBHKEHUS Bubmorexa IOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — Mepa HHEPTHOCTH Bu6mmoreka [JOK
Tel https://m.edsoo.ru/ff0a0c10
16 IInorHOCTH BemiecTBa. Pacuer Maccel 1 bu6mmoteka IIOK
o0beMa Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopatopnas paboraNel
17 «OrnpeneneHne MIOTHOCTH TBEPAOTO
Tema»
18 Pemenne 3amaa mo teme "[lmoTHOCTH bu6mmoteka IIOK
BemecTsa" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKa
19 B3anmoiecTBus Ten. Cuma
yrnpyrocti. 3akoH ['yka
JlaGopatopHnast pabota Ne2«3yuenue
3aBUCHMOCTH PACTSKCHHS
20
(medopmaniun) py>KUHBI OT
MPUIIOKEHHOMN CUIIBD)
21 SBnenue TaroreHus. Cuma TSXKECTU
99 CBs3b MEXKY CUJION TSKECTH U but6mmoreka [IOK

Mmaccoii Teia. Bec tena. Pemenue

https://m.edsoo.ru/ff0al778
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https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

3azad4 o teme "Cuna tsoxkectu"”

93 Cwuna TsKeCTH Ha IpYyTruX IUIaHeTax. bubmuorexa [IOK
dusnyeckue XapaKTepUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
bub6nmoreka [IOK
24 Hsmepetiite ciut. JlntiamomeTp https://m.edsoo.ru/ff0al8cc
25 Bec Tema. HeBecomocTh bubmmorexa LIOK
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJICHHBIX
26 10 OJXHOH Hi;{?\i)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
97 Pemenue 3anay no teme
"PaBHonelicTByrOMmas cui”
Cuiia TpeHus u e€ Bubl. TpeHue B bubmmorexa [JOK
28
NPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast paboraNe3 «M3yuenue
3aBUCHMOCTH CHUTBI TPEHHS
29 CKOJIbKEHUS OT cpm:Ip JIaBJIEHUS U bubmmorexa [OK
https://m.edsoo.ru/ff0alcc8
XapaxKTepa CONMPUKACAIOITIXCS
ITOBEPXHOCTEW»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CUIIBI
Pemenwue 3anay mo Temam: «Bec Tenay,
31 «Fpaq)nqecxﬂoe n300pakeHue CUi» Bubmmorexa HOK
. ’ https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOEHCTBYOIIAS CHIT»
KonTponbnas padoraNel no temam:
«MexaHnueckoe JBIKeHue», «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«['padpuueckoe n3odpaxkeHUE CUID»,
«Cunbi»
33 Jasnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [{OK



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

YBCIIMUCHUA NABJICHUSA

https://m.edsoo.ru/ff0a20a6

JaBieHwne raza. 3aBHCUMOCTD

34 JaBJICHUS ra3a oT 00bEMa bubmmorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATYPhI
[Tepenava naBneHus TBEPIALIMHU
35 Tenr;len )KIfI[I[KOCT}IMI/I u faﬂsaMH. 3akoH bubmorexa OK
’ https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBiieHH€E B )KHUJKOCTHU U rase, bubmuoreka [{OK
BBI3BAHHOE JEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anpau no reme «/laBnenue B bubmmoreka [JOK
JKUIKOCTH U rase. 3akoH ITackasi» https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl bubmmorexa [IOK
https://m.edsoo.ru/ff0a2970
39 I'mnpaBnuueckuii mpecc bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBon
KHUJKOCTHBIN HacOC
41 ATmocdepa 3eMiu U IPUYKHBL €€ bubmuoteka [IOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoteka IIOK
42 Bec Bo3nyxa. ATmMochepHOe 1aBieHne https://m.edsoo.ru/ff0azbsa
43 N3mepenue atMochepHOro AaBJICHUS. bubmuoreka [JOK
Omeit Toppuyenin https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JTABICHHS bubnmnoreka [JOK
OT BBICOTHI HaJl YpOBHEM MOps https://m.edsoo.ru/ff0a2fc4
Bapometp-anepounn. Atmocdeproe bubnuotexa [JOK
45
JIaBJICHHUE Ha Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agaud mo reme "

AtmocdepHoe naBienne"



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a2826
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JlelicTBue ®UIKOCTH U Ta3a HA

47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopnas
paboraNe4«OmnpenencHue bubmmoreka [JOK
48 . . .
BBITAJIKABAIOIICH CHIIBL, ICHCTBYOLICH https://m.edsoo.ru/ff0a33fc
Ha TeJl0, MOTPYKEHHOE B KHUAKOCTbH)»
Jlaboparopuas padotaNe5 o Teme
49 «HccnenoBanne 3aBUCHMOCTH Beca bubnunoreka LIOK
Tela B BOJIe OT 00bEMa MOrpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTh YaCTH TEJIa»
50 [TnaBanue Ten bubmroreia LIOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTopnas paboraNe6
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKHU U
onpeeneHue e€ rpy30no bEMHOCTH"
Pemenwne 3anay no Temam: «IlnaBanue
50 cynoB. Bo3nyxonnaBaHuey, bubnnorexa [JOK
«JlaBlieHUE TBEPIBIX TEJ, KHUJIKOCTSH U https://m.edsoo.ru/ff0a3654
ra3oB»
KonTponbnas padoraNe2 no teme
53 «/laBieHre TBEPABIX TEN, KUAKOCTEH U
ra3oB»
but6mmoreka [IOK
> Mexartieckas pabota https://m.eds00.ru/ff0a3f82
55 MomHocTs. EqUHUIEI MOIHOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoranue "Pacuér

MOIIIHOCTH, Pa3BUBAEMOH IIPU



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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noabséMe o Jiectauie"

S7

58

59

[Ipocteie MexaHnu3mbl. Poryar.
PaBHOBecue cun Ha peiuare

Prryaru B TexHuKe, OBITY U IPUPOJIE.
JlabGopaTopHas paboTta
No7«ccnenoBanue ycioBui
paBHOBECHsI pbIYara

Pemenue 3amay mo Teme «Y CI0BUS
paBHOBECHUSI pbluara

0.5

bub6numoreka [IOK
https://m.edsoo.ru/ff0a478e

bubmuoreka [{OK
https://m.edsoo.ru/ff0a48a6

60

KoaddutmenT mone3noro neicTpus
Mexanmu3ma. Jlaboparopras padoraNe§
«M3mepenue KIIJI HaknOHHON
IJIOCKOCTH

0.5

61

62

63

Pemenue 3ama4d no teme "Pabora,
MotrHocTh, KITI"

MexaHuueckast PHEpTHsl.
KuneTtnueckas 1 noTeHIHaIbHAs
JHEprus

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a4c48

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4252

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT MO TEME
"OKCIIEpUMEHTAIBHOE ONPEACIICHHUE
WU3MEHEHUS KUHETUYEeCKOU U
MOTEHLIMAJIbHON YHEPTUH NIPU
CKATBIBAHUHM Te€JIa IO HAKIIOHHOM
MJI0CKOCTH"

65

KonTponbnas padoraNe3 no teme
«PaboTa 1 MOIIHOCTh. DHEPTHUS»

66

PesepBHelIit ypok. Pabora ¢ Tekctamu
no TeMe "MexaHnueckoe IBUKeHUE"

bubnunoreka LIOK
https://m.edsoo.ru/ff0adee6



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

PesepBHblit ypok. Pabota ¢ Tekctamu
67 o T:Me "I[a}];rJ)'IeHI/Ie TBEPIIBIX TEI 1 bubmorexa HOK
B | ’ https://m.edsoo.ru/ffOa4ffe
AKUJIKOCTEH U ra3oB
PesepBHeIit ypok. Pabora ¢ TekcTamu
68 no teme "Pabora. MomHoCTb. 1
Oneprus"
OBLIEE KOJIMYECTBO YACOB I10 68 3 12
[MPOI'PAMME
8 KUIACC
Ne KosmmmyecTBo yacos Jara D1eKTpoHHbIe HHUPPOBLIE
Tema ypoka
n/n Bcero Kontpoabubie Ilpaktuueckme  M3yUeHHs  oOpa3oBaTeibHbIe
padoTbI padoThbI pecypcsl
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUU U UX ozmrflme 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0a5256
TIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEPIOTO, )KUAKOTO U 1 bubmmoreka IIOK
ra3000pa3HOro COCTOSHUI BellecTBa https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO,
4 KHUJKOTO U Ta3000pa3HOTO COCTOSTHUI 1
BEIIECTBA HA OCHOBE MOJIOKEHU
MOJIEKYJISIPHO-KUHETHUECKON TeOpUH
5 Kpucrannuueckue u amop¢Hble Tena 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KanWUISIPHOCTbD. 1 bubmuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpeHue u cxaTrue 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYPHI CO 1



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

CKOPOCTBIO TEIJIOBOTO JIBUXKEHUS
YaCTHI]

9 Buytpennss sneprus. CriocoOsl Bu6muoteka [JOK
M3MCHEHUS BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
bub6numoreka [IOK
10 Buget Tetionepe A https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[IpakTnyeckoe
1 HCII0Ib30BaHUE TEIIOBEIX CBOMCTB bubmuoreka [{OK
BEIIECTB ¥ MAaTEPUAIIOB B LIEISAX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "
12 KonndecTBo TemoThl. Y aenbpHas bubnunoreka LIOK
TEIJIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOTO OanaHca. bubnnorexa [JOK
TernooOMeH 1 TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHnas paboraNel
14 "HccnenoBanue siBJIECHUS bubnuoreka [{OK
TemI000MeHa TPH CMENTHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
PacueT koaudecTBa TEILIOTHI,
15 HE00XOIMMOTO JIJIsl HATPEeBaHUS Tela U
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUN
JlabopaTtopHas pa6otalNe2
16 “OnpgﬂenzHHe I})Izlem)Hoﬁ bubmmorexa LIOK
| https://m.edsoo.ru/ff0a6bb0
TETMJIOEMKOCTH BEIIEeCTBA
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE
18 KPUCTAITNIECKHIX I;Ie[n. YaenvHas Bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TEIJIOTa TUTABIICHUS
19 JlaGopaTopnas paboraNe3 bubmuotexa [JOK



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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"OnpeneneHue yaeabHON TeIIOThI
JIaBJeHus apaa"

https://m.edsoo.ru/ff0a72fe

20

21

22

[TapooOpa3zoBaHue 1 KOHCHCAIIHS.
Hcnapenue

Kuneunue. Y aensHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCHMOCTb TEMIIEPATypPbl KUIICHUS
0T aTMoc(epHOTOo JTaBICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
pabota Ne4"Ormnpenenenue
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3ayXxa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a740c

bub6numoreka [IOK
https://m.edsoo.ru/ff0a786¢

bubnuoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3/1yXa

24

25

26

[TpuHIUIIBI paOOTHI TEMIIOBBIX
neurateneif. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAaHUSI
KII/I TermoBoro nBuraTessi.
TenoBble ABUTATENN U 3aILIATA
OKpY>Karolleu cpeibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPTUHU B TEIJIOBBIX MpoIleccax

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe ""TerIoBeIe IBIICHUS.
N3meHneHune arperaTHbIX COCTOSIHUI
BenecTna"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas padora Nelmo teme
"TemsoBele ABieHusa. M3menenne
arperaTHbIX COCTOSIHUM BemecTna'

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[Ba pona
AIEKTPUUICCKUX 3aPSI0B



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

VYpok-uccnenoBanue "IiaeKTpU3aLUsL

30 TeJ MHAYKITUEH U TIPH 1
CONPUKOCHOBEHUH"
31 B3aumopeiicTBue 3apsyKEHHBIX Tell. Bbu6muotexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.
32 Hanps>keHHOCTB 3JIEKTPUUYECKOro bubnnoreka [JOK
noJist. [IpuHIUT Cynepno3HIum https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu snexTpruueckux 3apsiioB.
33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAJEKTPUKU. 3aKOH bu6nmorexa LIOK
COXpaHEHHs AIIEKTPUUECKOro 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1au Ha npuMeHeHne bubmmnoreka HOK
CBOMCTB JICKTPHUUECKHX 3apsi/IOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIIOBUS €r0
36 CYH.IGCEBOB&HI/I}I. I/ICT(})/‘IHI/IKI/I bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIe¥cTBHSI DIIEKTPUUECKOTO TOKA Bubmmorexa IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere
38 AIIEKTPHUYECKOTO TIOJISI Ha TIPOBOTHUKH 1
U JUAJIEKTPUKA"
39 DJIEKTPUYECKUI TOK B METasuIax, bubnuotexa [JOK
KUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbBIE
4acTu
41 Cuna Toxka. JlabopatopHast padotalNe5 05 bubnuoreka [JOK

"M3mepeHue u peryaupoBaHue CUITbI

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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ToKa"

DJIeKTPUYECKOE HAMPSDKEHHUE.
Bonbsrmerp. Jlaboparoprast pabotaNe6

bubnunoreka LIOK

42 "U3MepeHue u peryIupoBaHue 05 https://m.edsoo.ru/ff0a%e14
HarnpspKkeHus"
43 ConpoTuBiieHUE MPOBOJHUKA. bubmuorexa [IOK
Y aenpHOe CONPOTUBIICHHUE BEIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTtaNe7
"3aBUCUMOCTb JIEKTPUUYECKOTO
44 COTIPOTHUBIICHUS nporfoI[HHKa OT €To 1 bubmrorexa LIOK
https://m.edsoo.ru/ff0aa738
JUTWHBI, IJIOIIA/IH MTOTIEPEYHOTr0
ceyeHus 1 marepuaia”
3aBUCUMOCTh CHJIBI TOKA OT
45 HanpspkeHns. 3akoH OMa 1i1s yyacTka Bubmmorexa IOK
https://m.edsoo.ru/ff0aad4a
1enu
JlabopartopHnast pabota
No8"HUccnenoBanre 3aBUCUMOCTH
46 CHJIBI TOKA lemymero 4yepe3 pe3sucTop 1 bubnuorexa LIOK
’ ’ https://m.edsoo.ru/ff0aa04e
OT COTIPOTHBIICHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”
47 [TocnegoBarenpHOE U MTApAILICTBHOE
COCTUHEHUS TIPOBOTHUKOB
JlaGopatopnas paboraNe9 "IIpoBepka
48 MIpaBUJIa CIIOKEHUS HAMIPSKEHUHN TTPU 1 bu6muoreka [JOK
MOCJICTOBATEIbHOM COCTUHEHHUHN JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas pa6ora Nel0"IIpoBepka
49 IIpaBUJiIa JJIs CUJIbI TOKA IIpU 1 bubmuotexa [JOK

napajuieIbHOM COeAMHEHUU
pe3uctopon”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
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Pemenue 3a1a4 Ha npuMEHEHUE

50 3akoHa OMa JJ1s pa3InyHOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0aaf8a
COCIMHEHHMS TIPOBOJHUKOB
51 PaboTa 1 MOITHOCTH 3IEKTPHUUECKOTO Bbu6muotexa [JOK
Toka. 3akoH Jxoyinsa-JIenma https://m.edsoo.ru/ff0ab124
JlaGoparopHuas paboraNel 1
52 "Onpgﬂenle)HHe I[))a60Tb1 A MOIIHOCTH bubmorexa OK
| https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DIIEKTPUYCCKUE ICITH U IIOTPEOUTEIIH
53 SJICKT;)I/I‘IGCKOI}'I ;Hepmn B 61;),1Ty. bubmrorexa LIOK
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TemMe "DIEKTPUUYCSCKUE 3apsbl.
54 3apsKEHHbBIE TeJl;)a U UX ™ Bubmmorexa IOK
N . https://m.edsoo.ru/ff0abd2c
B3auMoACHCTBUS. [I0CTOSTHHBINH
AIEKTPUYECKUNA TOK"
Kontponbnas padotaNe2 mo teme
"JIEKTPUUECKHE 3aPSIIbI.
55 3ap$[)KeI:IHBIe Tena I/IpI/Ij Bubmmorexa IOK
N . https://m.edsoo.ru/ff0abea8
B3auMoACHCTBUS. [I0CTOSTHHBINH
AIEKTPUUYECKUN TOK"
56 [TocTosTHHBIE MATHUTHI, KX
B3aUMOJICHCTBHE
57 VYpoxk-uccienoanue "M3yuenne bubnuotexa [JOK
ITOJIEH MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarHauTHoe 1ojie. MarauTHoe moJje
58 3eMIM B €ro 3HaYeHue I )KU3HU Ha bubmroreia LIOK
https://m.edsoo.ru/ff0acOba
3emiie
59 OmneIT OpcTena. MarHuTHoe 1oje bubnmoreka [JOK

QJICKTPHUYCCKOI'0 TOKa MarxautHoe

https://m.edsoo.ru/ff0acld?2
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ITOJIC KaTyHIIKHU C TOKOM

60

61

IIpuMeHeHue 3I1eKTPOMarHuToB B
texHuke. JJaboparopHas pabora
Nel2"M3yuenue neicTBUsS MarHUTHOTO
TI0JIsl Ha MPOBOJAHUK C TOKOM"

DNEeKTPOIBUTATENb TOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 3JCKTPOIBUTATENICH B
TEXHUUYECKHX YCTPOICTBAX U Ha
tpancnopte. JlaboparopHas pabota
"KoHcTpyupoBaHue 1 U3ydeHue
paboTHI AIeKTpOABHTATEIIS"

0.5

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

62

63

64

65

OnbiTel Papajes. 3aKoH
AJIEKTPOMArHUTHON MHIYKITUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DJICKTPHUECKOW DHEPTUH.
DNEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX
HCTOYHHUKAX SHCPTHUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DJIEKTPUUECKHE U
Mar"HuTHbLIE IBICHUS"

KonTponbnas padoraNe3 no teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

but6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

66

67

Pesepubrit ypok. Pabora ¢ Tekcramu
1o teme "TertoBbie ABIeHUA"

PesepBHbIit ypok. Pabora ¢ Tekctamu
o Teme "[locTosiHHBII
AJIEKTPUYECKUM TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHelIit ypok. Pabora ¢ TekcTamu



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

o teme "MarauTHele SBiIeHus"

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 08 2 14.5
9 KJIACC
Ne Tema ypoxka Koanvecrso yacos Hata D1eKTPOHHBIE HUPPOBLIE
n/m Bcero Kontpoiabubie IIpakTuueckme HM3yYeHHs  obpasoBaTesibHbIE
padoThbI padoThI pecypchl
MexaHuueckoe TBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [JOK
MEXAHUYECKOTO JIBUAKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMeEpHOE npsMONIMHENHOE 1 bubnnorexa [HOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepasHOMepHOE NPAMOIUHENHOE
nekeHue. CpeqHsst © MTHOBEHHAS 1
CKOpPOCTh
[IpssMonMHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
IBIKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTH
JlabopaTopHas pabota "OnpeneneHue
YCKOpPEHHUS Tea Ipu bubnmuotexa [JOK
1 1
PaBHOYCKOPEHHOM JIBUYKEHHH TI0 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"
CBoOomunoe nagenne teia. OIBITH 1
lanunes
PaBHOMEpHOE nBHKEHUE 1O Bu6morexa LIOK
OoKpyxHOCTH. [lepnon u yacrora 1

oOparnienus. JIuneiinas u yriosas

https://m.edsoo.ru/ff0ael76



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

CKOPOCTH

10 LleHTpOCTpEeMHUTEILHOE YCKOPEHHE
11 [epBriii 3akon HptoToHa. BekTop cuiibt ﬁgsgjlﬁziiﬁﬁfmae 612
12 Bropoii 3akoH HeroToHa. bubmumoreka [IOK
PaBHOzelicTByrOIIAsK cuita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnnoreka [JOK
Cyrneprno3umus Cui https://m.edsoo.ru/ff0ag982
14 Pemenue 3anay Ha npuMeHEHNE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnnorexa [HOK
15 Cina ynpyroetit. 3axott yia https://m.edscLJEJ.ru/fanecaZ
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 JlaGopatopHnas pabora «OnpeneneHue bubnuoreka [IOK
KECTKOCTH MPYKHUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexka [JOK
18 Crna Tperi https://m.edsi.ru/fanf?:%S
19 Pemenne 3agau mo teme «Cua bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnmuotexa [JOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
N e
S https://m.edsoo.ru/ff0afb8e
22| rorewn, Yexopenne cxobommor biGaorexa LIOK
naCHus https://m.edsoo.ru/ff0af044
23 VYpoxk-koHpepenuus "JIBrxeHue Ten



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

BOKpYT T'PaBUTALIMOHHOTIO LIEHTpa

(Conneunas cucrema). ['amaktuku'

Pemrenne 3amaud mo reme "Cuia

bubmuorexa [JOK

24 PRRCCTIL I SAKOH BECMUPHOTO https://m.edso0.ru/ff0af5f8
TATOTCHUS
25 [TepBast kocMuyeckasi CKOPOCTb. bubmuorexa [JOK
HeBecoMocTh 1 nieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepHaIbHOW TOYKH.
AGcomoTHO TBEpIOE Teslo. PaBHOBecHe bu6mmoreka [IOK
26 N o
TBEPIOrO TeJIa C 3aKPEIUIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpaIicHus
27 MowmenT cuinsl. LenTp TspKECTH
28 Pemenue 3agaq mo reme "MomeHT bu6mmoreka [IOK
cunbl. Lentp Tsokectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO
29 Tehfe "MexaHI/IquK(I))e ,Z[BI/I)I(CEI/I@. bubmorexa HOK
. https://m.edsoo.ru/ff0b0408
Bzaumoneiictue Ten"
Kontponbhas paboTa mo teme
30 "MC;I;HHHCCK(I;)C IBHKEHHE. bubmorexa HOK
N https://m.edsoo.ru/ff0b06ec
Bzaumoneiictue Ten"
Nmnynbe Tena. Umimynse cuitbl. 3aKoH
31 COXpZHeHI/ISI I/IMHYJ‘IB}C,a. Yupyroe u Bubmiorexa LIOK
N https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBHE
32 Pemenue 3agad mo reme "3akoH bubmuorexa [JOK
COXpaHEHHsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koH(pepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexannyeckas paboTa U MOIITHOCTh bubmorexa [JOK

https://m.edsoo.ru/ff0b0a84



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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Pabota CHIIBI TSIKECTH, CHIIBI

bubmuorexa [JOK

35 YIIPYTrOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBHXKEHHUH TeJa 110
TOPU30HTAILHON MMOBEPXHOCTH)
37 CBsi3b DHEPrUH U PaOOTHI.
[ToTrenumanpHas SHEpPIrust
38 Kunernueckas sueprus. Teopema o bubnnoreka [JOK
KMHETHYECKOU YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
Jlaboparopunas pabota «3yuenue bubnnoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTUH» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMKEHHE U €TO bu6mmoreka [JOK
XapaKTEePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aTyxatomue KojieOaHusl. bubnuoteka [JOK
BeinyxieHHbIe KosieOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPYKUHHBINA
MasTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh
44 r[:pnoz[a KOer6aHI/II71 OT JKECTKOCTH bubmorexa HOK
https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChl Tpy3a»
45 [IpeBpamienue sHepruu npu
MEXaHHYECKUX KOJICOAHHSX
Jlaboparopnas pabota «Onpenenenue
46 qaCTOI")FI)I npnepplljoaa Kone6ainlp£1 bubmorexa [JOK
https://m.edsoo.ru/ffOblaec
MPYXUHHOTO MasiTHUKa»
47 JlaGopatopnas pabora «IIpoBepka bubnuoreka [IOK

HE3aBUCHUMOCTH NEpro/ia KoJeOaHmit

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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Ipy3a, IOABELICHHOIO K HUTH, OT
MacChl Tpy3a»

48

49

50

Mexaunueckue BoJIHBL. CBOWCTBA
MexaHu4yeckux BoJH. [IpoioiabHbIe 1
MONIEPEUHbIE BOJIHbI

Ypok-koupepenuus "MexaHUYECKHE
BOJIHBI B TBEpIOM Teie. CeilcMuueckue
BOJIHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa

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

o1

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHUYECKHUI PE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
MHOPa3BYK B IPUPOJE U TEXHHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo
TeMe "3aKOHBI COXPAHECHHUS.
Mexanndeckue KonebaHus 1 BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

Kontponbras padota mo teme "3aKoHbBI
coxpaHeHusd. MexaHnyeckue
KoJieOaHus U BOJTHBI"

56

57

DNEKTPOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHbIE BOJIHBI

CBoiicTBa SJICKTPOMArHUTHBIX BOJIH

bubnmoreka [JOK
https://m.edsoo.ru/ff0b2abe

58

Ypok-koudhepenmus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanme 3€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

VYpok-uccnenosanue "M3yuenue

bubmuorexa [JOK

59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
HOMOILEHO MOGHIBHOIO Teredora" https://m.edsoo.ru/ff0b2c6c
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI U JJIMHBI 3JICKTPOMAarHUTHON
BOJIHBI
DneKTpOMarHuTHas MPHUPOJia CBETA.
bubnuorexa [JOK
61 CxopocTts cBeta. BonHoBbIe cBOMCTBA a
cpera https://m.edsoo.ru/ff0b31d0
BET
Uctounuku cBeta. [IpsmonuneitHoe
bubmuorexa [JOK
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS
lé P pﬂ https://m.edsoo.ru/ff0b3658
onHua u JIyHsl
3aKOH OTpa)kK€HUs CBETA. 3epKaia.
bubmuorexa [JOK
63 Pemenue 3a1a4 Ha IpUMEHEHHE 3aKOHA
8 P https://m.edsoo.ru/ff0b38c4
OTpa)kKeHHUS CBETa
64 [Ipenomiienue cBeta. 3aKoH bubnnorexka [JOK
MPEIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubnuoteka [JOK
65 Hcnonws3oBanue MogIHOTO BHYTPEHHETO https://m.e dsi (U/fFOb3c5C
OTpPaKCHUS B ONITHYECKHUX CBETOBOIAX — ]
Jlaboparopnas pabota "HccrnenoBanue
66 3aBHCHMOCTH YTJia IPEJIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanune "Bo3ayx-crekno’"
Ypok-koHpepennus "Micnons3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBOJIbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTHYeckast cuja JUH3bI
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3o0pakxeHi B THH3AX bubmuorexa [JOK



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
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https://m.edsoo.ru/ff0b444a

JlabopaTopHas pabora "OnpeneneHue

70 (OKYCHOT'O PACCTOSHUS M ONITUYECKOM Bubmorexa LIOK
5 https://m.edsoo.ru/ff0b4206
CWJIBI coOMparomei JIMH3b!"

7 Ypok-koHpepenius "OnTudyeckue bubmuorexa [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

72 ['na3 xak onrtuueckas cucrema. 3peHue bubmmoreia LIOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koupepermus "JlehexTsl 3peHus.

Kak coxpanuts 3penue”
Pasnoxxenue 6enoro ceera B CIEKT.

74 OnbiTel HetoToHa. CrioxkeHue bubmuoreka [JOK
CIIEKTpaJIbHBIX BETOB. Jlucrepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopnas pabdora "OnbITh O

a3JI0)KEHUI0 OEJI0ro CBeTa B CIEKTP U
75 II:OCHpI/IHTI/IIO 1[BETa TPEIMETOB HpI/IpI/IX Bubmiorexa LIOK
https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH Yepe3 LBETOBbIE
¢bunabTphl"
VYpok-nipaktukym "BonHoBbIE

76 CBOICTBa CBETA: AUCIIEPCHS,
uHTephepeHys u audpaxus"

77 Omertel Pe3epdopaa u ruranerapHas bubnmuotexa [JOK
MOJIeTb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynater bopa. Moaens atroma bopa
Hcnyckanve v mOTJIoneHNe CBeTa

79 aTONi]OM. KBaHTHI. HnileﬁanHe Bubmiorexa LIOK

https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-nipaktukyMm "HabGmroneHue bubmuorexa [JOK

CIIEKTPOB UCITyCKaHUS"

https://m.edsoo.ru/ff0c1550
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bubmuorexa [JOK

81 PaHOAKTHRHOCTS ¥ 65 BUJET https://m.edso0.ru/ff0c1672

82 Crpoenue atomHoro siipa. Hykinonnas bubnmoreka [JOK
MOJICTIb https://m.edsoo.ru/ff0c18ac

83 PaanoaktuBHBIE TPEBpaICHUS. bu6mmoreka [IOK
W3otorsl https://m.edsoo.ru/ff0clald
Pemenue 3agau mo teme: bu6mmorexa [IOK

84
"PagroakTHBHBIC MPEBparieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepwon monypacmana
Vpok-kordepenuus "PagmoakTuBHEIC

86 I/ILS'IY‘IGHI/I}(IP BI;pI/]Ilpoz[e MI;I[I/IHI/IHe bubmorexa [IOK

| ’ ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
Snepubie peakuuu. 3aKOHBI
87 ccflxII))aHeHEﬂ 3aI;$m0130ro 1 MaccoBOTO bubamorexa IOK
https://m.edsoo.ru/ff0c1c58
qucen

88 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b bubnuoteka [JOK
MacChl ¥ SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau no reme "fAnepHeie
peakuun"

90 Peakuuu cunTesa u nenenus saep. bu6mmoreka [JOK
Wctounuku sHeprun ComHIA 1 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas

91 sHepreTuka. JleicTBHUS paiMOAKTUBHBIX
W3JIy4€HUH Ha )KUBBIE OPTaHU3MBI"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

92 TeMe "DIIeKTPOMAarHUTHOE TOJIE. bubnnorexa [JOK
DIeKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBnie siBneHus"

93 KonrponsHas pabora o teme

"DJIeKTPOMarHuTHOE TOJIE.
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DNEeKTPOMArHUTHBIE BOJHBI.
KBauroBrie sBiaenus"

[ToBTOpenue, o6o0mIeHNE.

bubmuorexa [JOK
94 JIab 5] 1 1
| abOpatop I;H’Ie pa OTI’,f HOKYPEY https://m.edsoo.ru/ff0c245a
B3anMmonelicTBue Ten
o [ToBTOpenue, o6o0menue. Pemenue . BuGmmorexa LOK
aCUETHBIX M KaYECTBEHHBIX 3a1a4 10
P N " 8 https://m.edsoo.ru/ff0c2572
teme "TeroBbie mpoLEecCh
o [ToBTOpenue, o6o0meHue. Pemenue . BuGmmorexa LOK
aCUETHBIX M KaYECTBEHHBIX 3a1a4 10
P A . https://m.edsoo.ru/ff0c2a2?2
teme "KIIJ] TennoBeIX aBurareici'
. [ToBTOpenue, 0600menue. Pemenue . BuGmiorexa LIOK
aCUETHBIX U KaYECTBEHHBIX 3a1a4 10
P A https://m.edsoo.ru/ff0c2b30
teMe "KIIJI[ anekTpoycTtaHOBOK"
08 | Tasopmopme pubones o mype ! ! buGmorexa LIOK
| PATOPHbIC P | pey https://m.edsoo.ru/ff0c2c52
CBeTOBbLIE SIBIICHUS
I1 600 . Pab
09 tecrawmotewe Saroms ) BuGnotexa LIOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
I1 .P
100 | oxemmnt o eve "onetumten ) BuGmmorexa LIOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
I1 .P
101 | onemmnt e eve "Comomm ) BuGmmorexa LIOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekctamu 1o TeMe "KBaHToBas u 1
anepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I1O 102 27
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[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kinacc/ [lepbimkun .M., iBanos A.U.,
AxkuuonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

» dusuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 8 kinacc/ [lepeimkun Y. M., MBanos A. U.,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

» dusuka: 9-1 kiacc: 6a30BbIN ypoBeHb: yueOHHK, 9 kimacc/ [lepeimkun U. M., I'yrauk E. M.,

NBanoB A. U., ITerpoBa M. A., AkinorepHoe obmiectBo «M3aaTenbcTBo «IIpocBemnieHue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Jlykamuk B.1. COopHuk BompocoB u 3aaa4y 1o ¢usuke. 7-9 ki. — M.: [Ipocsemenue, 2010. —192c.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://medsoo.ru.7f41619,

https://medsoo.ru.7f4181ce





