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IHHOACHUTEJIBHASA 3AIIUCKA

[IporpamMma mo ¢Qusmke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS COCTAaBIIEHA HA OCHOBE
TIOJIO’KEHUH M TpeOOBaHUII K pe3ybTaTaM OCBOSHHS Ha 0a30BOM yPOBHE OCHOBHOM 00pa3oBaTeNbHOM
nporpammel, mipenctaBieHHsXx B PI'OC OO0, a takxke ¢ yaéroMm ¢enepanbHOi pabodei mporpaMmMbl
BocniuTanus 1 Konuenuu npenogasanus yueoHoro npeamera «Duznkay.

CopeprkaHre mporpaMMmbl 10 (M3MKE HAmpaBiIeHO Ha (OPMUPOBAHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOy4aroIMXCs W OpPraHu3alyi0 H3ydeHHs (PU3MKM Ha AEATENbHOCTHOH ocHOBe. B
porpaMMe 1o (u3nKe yIUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOro ImpeAMeTa B peanu3aluy TpeOoBaHU
OI'OC 00O k MIaHHPYEeMBIM JHYHOCTHBIM M METalpeIMETHBIM pe3ylbTaTaM OOydeHHs, a TaKKe
MEXIIPEIMETHBIE CBS3HM €CTECTBEHHOHAYYHbBIX Y4EOHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOILETO
00paszoBaHMs.

IIporpamMa mo ¢u3uke ycTaHAaBIMBAaeT pacHpeAeicHUue y4eOHOro Mmarepuana Io rojam
o0yd4eHus (110 Kjiaccam), peylaraeT MPUMEPHYIO MOCIEI0BAaTEIbHOCT U3YUCHUS TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTUS PEIMETHOTO COACPIKaHUs U yIETE BO3PACTHBIX 0COOEHHOCTEN 00YyYarOIINXCSL.

[Iporpamma no ¢usuke paspadoraHa C HEIbI0 OKA3aHUS METOJUUYECKON MOMOIIM YYUTENIO B
CO3/IaHNU paboYel MPOrpaMMBI MO0 YIeOHOMY TIPEIMETY.

@dusnka SABISIETCS CHCTEMOOOPA3yOLIMM Uil €CTECTBEHHOHAYYHBIX Y4EOHBIX MHpPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JISKAT B OCHOBE IIPOLECCOB W SABJICHHUH, H3y4aeMbIX XUMHEH,
Omonoruerd, acTpoHOMHel W (QuU3NMYEcKod reorpadueli, BHOCHT BKJal B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, IPelocTaBiIsieT HauboJee sICHble 00pa3ibl IPUMEHEHHSI HAyYHOI'0 METOAA ITO3HAHMUS,
TO €CTh CIIO0CO0a MOTY4YEHUs] JOCTOBEPHBIX 3HAHUI O MUDE.

OpHa W3 THaBHBIX 33734 (PU3UYECKOrO 00pa3oBaHUS B CTPYKType oOmiero oOpa3oBaHHA
COCTOUT B (POPMHUPOBAHNH €CTECTBEHHOHAYYHOH IPaMOTHOCTH M MHTEpEca K HayKe Y O0y4arOIIuXCsl.

Uzyuenne ¢u3ukun Ha 0a30BOM ypOBHE IMpelmoiaraeT OBJAACHHE CICAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTE€PU3YIOIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:!

® Hay4yHO OOBSCHATH ABJICHUS;

®  OLECHMBATh U IOHMMAaTh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

® UHTEPIPETHPOBATH JAHHbIE M WCIOJb30BaTh HAy4HbIE JOKa3aTeNIbCTBA IS
MOJTyYEHUS BHIBOJIOB.

Henmn wu3yuyenuss (U3MKM Ha YpPOBHE OCHOBHOrO oOmIero oOpa3oBaHMs ONpEAEICHBl B
Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusznka» B 00pa30BaTEIbHBIX OpPraHU3ALMAX
Poccuiickoli ~ @enepanuy, peanM3ylOIIMX  OCHOBHBIE — 00IE0Opa3oBaTeNbHBIE  MPOTrPAMMEI,
yTBepkA€HHOM pemienueM Kosterun MunucrepctBa npocBenieHus Pocculickoir ®enepauuu
(mpotokoin ot 3 nexadps 2019 r. Ne ITK4BH).

Henn nzyyenus: Gpu3uku:

e npHOOpEeTeHHEe MHTEpPECca U CTPEMJICHUSI O0YUAIOMIMXCsl K HAyYHOMY H3YYEHHIO NPHUPOIHI,

Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

e pa3sBUTHE TPEACTaBIEHUMA O HAydHOM METOJIe TMO3HaHWsi H  (HOpMHpPOBaHUE
HCCIIEI0BATENBCKOTO OTHOLIECHHUS K OKPY KAIOLIUM SIBICHUSIM;

e (QopMupoBaHME HAYYHOTO MHPOBO33DEHHUSI KaK pe3yjbTaTa H3y4YeHHS OCHOB CTPOCHUS
MaTepuH U QPyHIaMEHTAJIbHBIX 3aKOHOB (DH3HKH;

e (QopMupoBaHHE NPEACTABICHUN O PONK HU3UKH [T Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJOTUH;

e pa3sBUTHE TNpEACTaBIEHHMH O BO3MOXHBIX cdepax Oyaymeld npodeccrHoHambHON
NeSITENbHOCTH, CBSI3aHHOW C (PM3MKOH, MOATrOTOBKA K JallbHEHWIIEeMy OOYYEHHIO B 3TOM
HaTpaBJICHHUH.

JocTmwxeHre 3TUX 1eiei mporpaMMbl 1o (r3KKe Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHuUs

o0ecrieunBaeTcs PeLIeHneM CIEAYIOMNX 3a1aY:

e npuoOpeTeHHe 3HAHWK O AMCKPETHOM CTPOCHHMU BELIECTBA, O MEXaHWYECKUX, TETIOBBIX,
3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



® MpPHOOpPETEHUE YMEHHI OMUCHIBATE U OOBSICHATH (PU3NYECKUE SBICHUS C UCIOIH30BAHUEM
[OJTYYEHHBIX 3HaHUU;

® OCBOGHHE METOAOB pEIIeHUS NPOCTEUITNX pAacU€THBIX 33Jad C HCIOIb30BaHUEM
(hM3HUEeCKUX MOJIENIel, TBOPUECKHX U MPAKTHKOOPHUEHTHPOBAHHBIX 33124,

e pa3BUTHE YMEHHI HAONIONATh MPHUPOHBIC SBICHUS M BBIOIHATH OMBITHI, J1a0OpaTOpPHBIE
paboTBl W OKCIIEPUMEHTAIBHBIE WCCIENOBAaHMUS C FWCIIOJb30BAaHUEM HW3MEPHTEIHHBIX
MIPUOOPOB;

e ocBocHHE TIPUEMOB paboTHl ¢ HWHOOPMAIMEH QU3NIECKOTO COACpKAHUA, BKIIOUas
WH(GOPMAITHIO O COBPEMEHHBIX JOCTIDKEHUSIX (H3UKH, aHAIIN3 F KPUTUYIECKOE OI[CHHBAHIE
nHpOpMaInm;

® 3HAKOMCTBO cO cdepamu MpodeCCHOHATLHON NEATeTbHOCTH, CBSI3aHHBIMH C (DU3UKOH, H
COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JOCTIKEHUAX (PH3MIECKO HAyKH.

Ha wuzyuenme ¢usuku (6a30BBIi YpOBEHb) HAa ypPOBHE OCHOBHOTO OOIIEro oOpazoBaHUS
otBomuTcs 238 "acoB: B 7 Kiracce — 68 gacoB (2 Waca B Hemenio), B 8 kiracce — 68 gacos (2 vaca B
HEJIENI0), B 9 KJ1acce - 102 gaca 3 gaca B HEJIETI0).

[Ipennaraempiii B mporpamme 1o (U3HUKE MepedeHb JTa0OpaTOPHBIX PabOT W OMBITOB HOCUT
PEKOMEH/IaTEeIbHBIN XapaKkTep, YIUTeIb JeaeT BEIOOp MPOBEICHUS Ja00paTOPHBIX PaOOT U OMBITOB C
y4ETOM HMHAMBUAYATBHBIX OCOOCHHOCTEH OOYYaIOMMXCS, CIMCKAa AKCIIEPUMEHTAIBHBIX 3aJaHui,
npeaiaraeMplX B paMKaX ~ OCHOBHOTO  TOCYIapCTBEHHOTO  9K3aMeHa 10  (DU3HKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Paszpnen 1. ®uszuka u e€ poJib B IO3HAHUHN OKPYKAIOLIEro Mupa.

®uznka — Hayka o npupone. SBneHuss npuponabl. DU3NUECKUE SIBICHUS: MEXaHUYECKUE,
TEIUIOBEIE, JIIEKTPUIECKHEe, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousndyeckrie BeMWUWHBL M3Mmepenme Qm3mdeckux BenwduH. Du3HUecKWe MPHOOPHL
[Torpemnocts u3mepeHuil. MexayHapoaHas CUCTEMA €IUHHII.

Kak ¢u3uka m apyrue ectecTBeHHbIE HAYKH W3YYalOT MPUPOY. EcTecTBEHHOHAYYHBIH METOX
MO3HaHWs: HaOIroIeHre, TOCTAHOBKA HAYYHOTO BOMPOCA, BBLIBIDKEHHE THIIOTE3, SKCIIEPHUMEHT II0
MIPOBEPKE THIOTE3, OOBICHeHHWE HabmomaeMoro seieHUsA. Omnucanne (QU3NISCKUX SBICHHN C
[IOMOILBIO MOJENEH.

Hemoncmpayuu.

1. Mexanudeckue, TEIIOBEIE, JIIEKTPUIECKAE, MATHUTHBIE, CBETOBBIE SIBIICHUSI.

2. @usmdeckre TPUOOPHI W MPOIEAypa TPSIMBIX H3MEPEHWH aHaJOTOBBEIM U IH(PPOBBIM

prOOpOM.

Jlabopamopnvie padbomut u onvimol.

Onpenenenue MEeHbI JEIEHUS MKAIBl U3MEPUTEIHHOTO TPHUO0pa.
N3mepenue pacCTOSHUA.
Nsmepenne o6bEma JKUIAKOCTH M TBEPAOTO TETA.
Onpenenenne pa3MepoB MaIbIX Tell.
Wsmepenne temmepaTypsl TpPH TIOMOIIM JKHIKOCTHOTO TEpMOMETpa H JaT4nuKa
TEMIIEPATYPHI.
6. IlpoBenmenme wcclnemoBaHHWS MO TIPOBEPKE THUIOTE3BI: MJABHOCTH IONETA IIAPUKA,
MyIEHHOT'0 TOPU30HTANBHO, TeM OOJIBIIE, YeM OOJBbIIIe BBICOTA ITyCKa.

Pazpnen 2. [lepBoHauya/ibHbIe CBeIeHUS O CTPOCHUM BellecTBA.

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, HX pa3Mepbl. OMBITHI, JOKa3bIBAIONINE AUCKPETHOES
CTpOEHHE BEIEeCTBA.

JBmwkenne yacTtui BemiecTBa. CBSA3b CKOPOCTH JIBMKEHHS YaCTHI[ C TEMIIEPaTypoil.
BpoynoBckoe nBwkenue, muddysus. BzanMomelcTBHE UYACTHI BEMIECTBA: TNPUTHKEHHE WU
OTTaJIKUBaHUE.

ArperatHble  COCTOSIHMS ~ BEIIECTBA:  CTPOSHHE  Ta30B, IKUAKOCTEH W TBEPMABIX
(kpuctammuyecknx) Tel. B3auMoOCBS3b MEXIy CBONHCTBAMHM BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHHSIX M1 IX aTOMHOMOJIEKYIIIPHBIM cTpoeHneM. OCOOCHHOCTH arperaTHhIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.

1. HabGmtonenne OpOYHOBCKOTO JBUKEHUSI.

2. Habmonenne nuddysun.

3. HabOmonenwne sBieHHd, OOBSCHSIOMIMXCS MPUTSHKESHHEM WM OTTAIKWBAHWEM YaCTHIL

BEIEeCTBA.

Jlabopamopnvie padbomul u onvimol.

1. Ouenka muamerpa aToMa METOJIOM PAAOB (C UCIONb30BaHueM (oTorpaduii).

2. OmpIThl 10 HAOMIOICHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI M0 OOHAPYKEHUIO JIEHCTBUS CHUJI MOJICKYJISIPHOTO TTPUTSIKEHYSL.

Paszpnen 3. /IBu:keHue u B3auUMoeiicTBHE TeJl.

Mexanndeckoe IBHKEHHE. PaBHOMepHOE U HepaBHOMEpHOe ABMkeHue. CxopocTs. CpenHss
CKOpPOCTb ITPY HEPABHOMEPHOM JIBUKEHHMH. PacuéTr myTH U BpeMEHH JBU>KECHUS.

SBnenve nHepuMH. 3aKOH MHEPLUH. B3anMonelcTBUE TEN KaKk MPUYMHA U3MEHEHUS CKOPOCTH
IBWKEHHA Tel. Macca kak Mepa MHepTHOCTH Tena. IImoTHocTh BemecTBa. CBA3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €TUHHLE 00BEMA BEIIECTBRA.
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Cuiia KaKk XapakTepUCTHKa B3auMoeHCTBUs Tenn. Cuiia yrpyrocTa u 3akoH ['yka. M3mepenue
CWJIBI C TIOMOIIBIO0 AWHAMOMETpA. SIBIeHHWE TATOTeHHS M cuiia TspkecTH. Chia TSHKeCTH Ha APYTUX
miaHeTaXx. Bec Ttema. HeBecomocts. ClioKeHHE CHIJI, HAIpPaBJICHHBIX II0 OJHOH TPSMOM.
PaBropelicTByromas cuin. Cuna Tpernsa. TpeHue CKONbXeHHs U TPeHHe TIOKos. TpeHne B MpHupoJie u
TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHMYECKOTO IBMYKCHHUS Tella.
M3MepeHne CKOpOCTH NPSIMOJIMHEHHOTO JBUKEHHUSI.
Habmonenne sBieHus] HHEPIIHH.
Hab6monenune n3MeHeHUsT CKOPOCTH TIPH B3aUMOICHCTBUH TEIl.
CpaBHEeHHE Macc 110 B3aUMOJICHCTBHIO TeTl.
CrnosxeHue cvil, HalpaBJIEHHBIX MO OJHOM MPSIMOHN.
JIaﬁopamopnbw pabomol u onvimol.
1. OrmpeneneHne CKOPOCTH PaBHOMEPHOTO IBIDKCHUS (IIApHKa B JKUIKOCTH, MOJIETH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jajee).
2. Onmnpenenenne cpenHedl CKOPOCTH CKONBKEHUS OpycKa WM IIapuKa MO HAKIOHHOU
TJIOCKOCTH.
Onpenenenne MIOTHOCTH TBEPIOTO TENA.
4. OmbITBI, JEMOHCTPHUPYIOIIHE 3aBHUCHMOCTh pACTsDKEHHUS (medopMmalriiv) TpPYKAHBI OT
MNPUIOKEHHON CHUJIBI.
5. OmnbITE, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHHUS CKOIBXEHHsS OT Beca Tena U
XapaKTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH.

Paszpnen 4. laBienne TBEPABIX TeJl, :KUAKOCTEH U ra3os.

Jasnenne. CriocoObl YMEHBIIIEHUS W yBENWYCHHS NaBieHus. JlaBienune raza. 3aBHCHMOCTH
TABJICHUS Ta3a OT 00néMa, TemmepaTypsl. llepenaua maBiueHUs TBEPIBIMH TENAMU, XUAKOCTIMHU H
razamu. 3akoH llackans. [THeBMaTHUeCKre MaIMHBL. 3aBUCUMOCTD TaBIICHHSI JKUAKOCTH OT TIIyOHHEL.
lMunpocrarmueckuit mapagokc. Coobmaromnuecs cocyasl. [ unpaBnndeckiue MEXaHU3MBbI.

Atmochepa 3emmm u armocdepHoe maBieHue. [IpwduHBI CyIIECTBOBAHUS BO3IYIIHOW
obonoukn 3emiu. Omeir Toppuuemnmun. H3mepenue armocdepHoro pasieHus. 3aBUCUMOCTD
aTMoc(hepHOTO JaBIIEHUSI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl mns uzmepeHus atmochepHoro
JIABJICHUS.

JleiicTBre KUIKOCTH W Tra3a Ha TOTPYKEHHOE B HUX Telo. BeITanmkuBaromias (apXuMenoBa)
cuina. 3akoH Apxumena. [lnapanue ten. BozgyxomnnaBanue.

Jemoncmpayuu.
3aBUCHMOCTbH JIaBJICHHS T'a3a OT TEMIIEPATYPHI.

[lepenava qaBieHUs )KUIKOCTHIO U Ta30M.

Coobuiaronyecs: CoCybl.

I'mppaBnuyeckuit mpecc.

[Iposinenue neiicteust arMoc(hepHOTO TaBIESHUS.

3aBUCHMOCTh BBITAJIKUBAIOIICH CHUJIBI OT 00bEMa MOTPYKEHHOW YacTH Tella U TUIOTHOCTH

KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CHIIBI BECY BHITECHEHHON KHMJIKOCTH.

VYcnoBue nuaBaHus TeNl: MJIaBaHUE WIN MOTPY’KEHUE TENl B 3aBUCUMOCTH OT COOTHOLIEHUS

IJIOTHOCTEH TeMa U )KUJIKOCTH.

Jlabopamopnvie padbomul u onvimol.

1. HccrnenoBanue 3aBHCHMOCTH Beca Teja B BOAE OT 00bEMa MOTrpyXKEHHOH B >KUIKOCTh
4acTH Tena.

2. OrmpeneneHne BHITAIKUBAIOIIECH CHJIIBI, IEHCTBYIOLIEH Ha TEJIO, HOIPYKEHHOE B )KUAKOCTD.

3. IIpoBepka HE3aBUCHUMOCTHU BBITAJIKUBAIOIICH CHUJIBI, JEHCTBYIOLICH Ha TEJO B KUAKOCTH, OT
Macchl Tela.
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4. OMmBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD BBITAIKMBAIOIIEH CHITBI, IEHCTBYIOIEH Ha TEJIO
B XKHUJIKOCTH, OT 00bEMA MOTPYKEHHON B )KUIKOCTD YacTH Tella M OT ITIOTHOCTH JKAKOCTH.

5. KonctpynpoBanne apeoMeTpa WM KOHCTPYMPOBAaHHE JIOAKH U OIpejaelieHne eé
IPy30I0ABbEMHOCTH.

Pa3znen 5. PaGoTa u MOIITHOCTD. DHEpPrus.

Mexanndeckas padorta. MOITHOCTG.

[IpocTeie MexaHW3MBL: phIYar, OJIOK, HAKIOHHAS IUIOCKOCTh. [IpaBmiio paBHOBecusi pwldara.
[Ipumenenne mpaBuiIa paBHOBECHS phrdara K 050Ky. «3oj0Toe mpasmio» mexanuku. KIIJ[ mpocTeix
MexaHn3MOB. IIpocThie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanndeckas sHeprus. KuHernueckass W THOTeHIMaidbHas »Heprus. lIpeBpaineHue oxHOTO
BHJIa MEXaHUYECKOM SHEPTHH B JPYTOil. 3aKOH COXpAaHEHUS SJHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnvie padbomot u onvimol.

1. Omnpepenenme pabOTBl CHIBI TPEHUS TIPU PaBHOMEPHOM JBW)KEHHH Tela II0

TOPU30HTAIHHON TIOBEPXHOCTH.

2. HccrnenoBaHue yciIoBUN PaBHOBECHS phIyara.

3. Hamepenne KI1]/l HakITOHHO# MIIOCKOCTH.

4. N zydeHue 3aKOHA COXpaHEHUS MEXaHUIECKOH YHEPTUH.

8 KVIACC

Pasnes 6. TenioBbie siBJICHUS.

OCHOBHBIE NOJIOXKEHHSI MOJIEKYJISIPHO-KMHETUYECKOH TEOPUHU CTPOEHUsl BellecTBa. Macca u
pasMepel  aTOMOB M MoOJieKyldl.  OmbITbl, MOATBEP)KTAIOIME  OCHOBHBIE  IOJOXKEHUS
MOJICKYJISIPHOKMHETHYECKOI TEOPHH.

Mopnenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSHUM BemlecTBa. Kpucrammyeckue u
amop¢usie Tenma. OOBSICHEHHE CBOWCTB Ta30B, XXKHIKOCTEW W TBEPIBIX TENl HA OCHOBE IMOJOKECHHUN
MOJICKYJISIPHO-KHHETHUECKON Teoprun. CMaylBaHuE U KallWUIIPHBIE sIBICHUA. TernoBoe pacinpeHue
U CKaTHe.

Temmneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABMXEHHUS YacTUll. BHyTpeHH:As
sHeprusi. CriocoObl M3MEHEHUs] BHYTPEHHEH SHEPruu: Telionepeaaya U copepiieHne padboTsl. Buabl
TETIONIEPEAaYH: TEIIONPOBOJHOCTD, KOHBEKLIHS, N3Ty4YCHHE.

KommuecTBOo TemnoTel. YienbHas TEMIOEMKOCTb BellecTBA. TelIoOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TemIoBoro OamaHca. I[lnaBneHne W OTBeplIEBaHHE KPUCTAIMUECKHX
BEIIEeCTB. Y AeibHas TerioTa ruiaBieHus. [lapoobpa3zosanue n koHnaeHcanus. Menapenue. Kunenue.
VYaenbHas Temnora mnapooOpa3oBaHUs. 3aBUCHUMOCTb TEMIIEPAaTypbl KHUIIEHHS OT aTMOC(epHOTro
JaBJICHUSL.

Brnaxxnocts Bo3ayxa.

OHeprus TOIUIMBA. Y AebHAs TEIUIOTa CrOPaHusl.

[puranumner padote TeroBsix neurareneit K11/ temmoBoro neurarens. TemnoBele qBUTaTenu
U 3aIUTa OKPY’KaroIei cpesbl.

3aKOH COXpAaHEHUs U NMPEBPALIEHNS SHEPTHH B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

Habnronenne OpoyHOBCKOTO ABHKEHHS.

Habnronenue auddysun.

Habnronenue siBieHuii cMauuBaHUs M KaMIUISIPHBIX SIBJICHUH.

Habnronenue TemaoBoro pacimmpeHust Tel.

W3meHeHune naBieHus ra3a npyu M3MeHEHUH 00bEMa 1 HarpeBaHUH WIH OXJIAXKICHUH.
[IpaBuna n3mepeHus Temneparypsl.

Bune! renonepenaun.

OxyaxxieHue Mpy COBEPIIEHUH PaOOTHI.
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9. Harpesanue npu coBepUICHUH PAOOTHI BHEITHUMH CHUJIaMH.
10. CpaBHeHuHeE TEIIOEMKOCTEH pa3IMYHbIX BEIECTB.
11. HabnromeHne KUTICHHS.
12. HabmromeHue moCTOSIHCTBA TEMITEPATYPhI MPH TUTABJICHUH.
13. Mojenu TeIUIOBbIX ABUTATENICH.
Jlabopamopnvie padbomot u onvimol.
OnBITH 110 OOHAPYKEHUIO IEHCTBHS CHUJI MOJICKYIISIPHOTO MTPHTKEHISL.
OMnBITH IO BBRIPANTIBAHIIO KPUCTAIIOB MTOBAPEHHON COJH WJIH caxapa.
OnBITH 110 HAOITIOIEHUIO TETIIOBOTO PACIIMPEHHS T'a30B, KUAKOCTEH U TBEPIBIX TEI.
Omnpenenenne naBIeHUs BO3AyXa B OaIUTOHE HITTPHUIIA.
OnbITE, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh [IaBJIEHHS BO3AyXa OT ero o0néma u
HarpeBaHus WIN OXJIAXKICHUS.
6. IlpoBepka TIHIOTE3bl JIMHEHHOW 3aBUCHMOCTH JUIMHBI CTOJOMKA KMIKOCTH B
TEPMOMETPHUYECKON TPYOKE OT TEMIIEPATyPHI.

7. Habmonenwe w3MeHeHWs] BHYTPEHHEW DJHEPTrUW Tela B pe3ylbTare TeIUIonepeqadyd |

paboTHI BHENIHUX CHJL.

8. HccrnenoBaHue SBICHUS TEIIOOOMEHA TP CMEIIMBAHUH XOJIOIHON U TOPSYEit BOIBI.

9. Onmnpenenenne KOIWYECTBA TEIUIOTHI, TIOTYYSHHOTO BOIOHM MPH TETUIOOOMEHE C HArpeThIM

METAITHIYECKAM IIITHHAPOM.

10. Onpenenenne yneapHON TENIOEMKOCTH BEIIIECTBA.

11. UccnenoBanue mpoiiecca UCTIapeHHsL.

12. Onpenenenne OTHOCUTENFHON BIAKHOCTH BO3AyXa.

13. Onpenenenue yaenbHON TEIUIOTHI IJIABJICHUS JIB/A.

Paszpen 7. dnexkrpuyeckre 1 MarHUTHbIE SIBJICHUS.

Onektpu3auus Tel. JIBa poja AIEKTPUYECKHX 3apsAnoB. BzaumonelcTBUE 3apsyKEHHBIX TElL
3akon KyrnoHa (3aBUCHMOCTh CHJIBI B3aWMOJCUCTBUS 3apsDKEHHBIX TEN OT BEIWYWHBI 3apsiioB U
PACCTOSHUS MEXKIY TEJIaMH).

Onextpudeckoe mone. Hampsok€HHOCTH dnekTpuyeckoro moins. llpwHImm cymneprno3unun
ANEKTPUIECKHX TI0JIel (Ha KaueCTBEHHOM YPOBHE).

Hocwurenn snexTpudeckux 3apsioB. DIeMEHTapHBIA AJIeKTpuieckuii 3apsa. CTpoeHue aroma.
[IpoBoHUKY 1 AMAIEKTPUKU. 3aKOH COXPaHEHHS AIEKTPUIECKOTO 3aps/a.

ONEeKTpUYeCKUil TOK. YCIOBUS CYIECTBOBAHWS JJIEKTPUYECKOTO ToOKa. VcrouHwkm
MOCTOSTHHOTO TOKa. JIefcTBHA 3NEeKTpUYecKoro ToKa (TEIUIOBOE, XHMHYECKOe, MAarHWUTHOE).
DNEKTPUYECKUI TOK B )KUIKOCTSIX M ra3ax.

Onextpuyeckas 1enb. Cruia Toka. DnekTpuieckoe Hanpspkerrne. COnmpoTHBIEHHE TPOBOIHUKA.
YaensHOEe compoTHBIeHHEe BemiecTBa. 3akoH Oma g yvactka mend. [locnmemoBatensHoe
napajuieTbHOe COSANHEHNE TIPOBOTHIUKOB.

Pabora m MomrHOCTE 37eKTpUYecKoro Toka. 3akoH Jlxoyns—JIeHma. DnekTpuieckue nenu U
MOTPEOUTENH NMEKTPUIECKOl 3Hepruu B ObiTy. KopoTkoe 3ambIkaHue.

[loctossHHBIe MarHUTHL. B3aumoseiicTBHe TMOCTOSHHBIX MAarHuToB. MarHuTHoe TOJe.
MarnuTtHOE 1osie 3eMJId U €ro 3HaueHue A >ku3Hu Ha 3emuie. OnbiTt Dpcrega. MarnutHoe mose
AJIEKTPUYECKOTO TOKa. [IprMeHeHne 3JIeKTpOMAarHUTOB B TeXHUKE. JleficTBHMEe MarHWTHOTO MOJS Ha
MPOBOJHHUK C TOKOM. DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. Mcronp3oBanue 3neKTpoaBUraTesieil B
TEXHUYECKUX yCTPOMCTBaX U HA TPAHCIOPTE.

OnbiTel  @apanes.  SIBaeHwe  snekTpoMarHuTHOM — MHAyKOuW.  [IpaBuno  Jlenma.
Onekrporenepatop. CrnocoObl THOJTy4YEHHUs] DISKTPUUECKOW SHEpruu. JNEeKTPOCTaHIUH Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTUH.

Jemoncmpayuu.

1. Dnexrtpuzanus Te.

2. JIBa pona sneKTpUYECKHX 3apsiiOB U B3aUMOACHUCTBHE 3aPSKEHHBIX TEl.

3. YcTpoicTBO U IeiCTBUE 3IEKTPOCKOTIA.
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DneKTpocTaTuyecKass HHIYKIIHSL.

3aK0H COXpaHEHUS NMEKTPUUECKUX 3aPSI0B.
[IpoBogHUKY 1 AMIIEKTPUKH.

MonenupoBaH#e CUIIOBBIX JTHHUH IEKTPUIECKOTO TIOJIS.
HcTouynnky MOCTOSHHOTO TOKA.

JlelicTBUS 3IEKTPUYECKOTO TOKa.

. DIEeKTPUYECKAN TOK B KHUIKOCTH.

. T'a30BbIi1 pa3ps.

. MI3amepenue cuipl TOKa aMIepMETPOM.

. MI3mepenue 31eKTpUIeCcKOro HAPsHKEHHS BOJTBTMETPOM.

. Peoctar 1 Mara3uH cOnmpoTUBJICHUH.

. B3anmopeicTBre MOCTOSHHBIX MarHUTOB.

. MopenmpoBaHrie HEBO3MOKHOCTH Pa3/IEICHUS MOIIOCOB MarHUTA.
. MopenmpoBaHrie MarHUTHBIX TTOJIEH TOCTOSTHHBIX MarHUTOB.

. OmbIT Opcrena.

. MarautHoe nosie Toka. DIEKTPOMarHur.

. JlelicTBHEe MAarHUTHOTrO MO HA MPOBOJHUK C TOKOM.

. DIeKTPOABUTATENH IOCTOSHHOTO TOKA.

. UccnenoBanue sBeHNS 3JIEKTPOMArHUTHON HHITYKITHH.

. Onsitel Gapages.

. 3aBUCHUMOCTH HANpaBJICHUS MHIYKIIMOHHOTO TOKA OT YCIOBUH €r0 BO3HUKHOBEHUSI.
. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie padbomut u onvimol.

ocoukrwbnPE

9.

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21.

OmnbITHI 10 HAOTIOACHUIO AMEKTPU3ALMH TEJl MHAYKLIUEH U IPU CONMPHUKOCHOBEHHH.
HccnenoBanne nefcTBUS 37EKTPUUECKOTO OIS HA MPOBOAHUKU M JU3JICKTPHUKH.

C6opka u poBepka pabOThI IEKTPUIECKON LIETIN IIOCTOSIHHOTO TOKA.

W3mepenue u peryaTupoBaHue CUIIBI TOKA.

W3mepenne u peryaupoBaHue HAIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 PE3HCTOP, OT COMPOTHUBIICHUS
pe3ucTopa U HaNpsDKEHUSI Ha Pe3UCTOope.

OnbITE, IEMOHCTPUPYIOIINE 3aBUCUMOCTb IEKTPUUECKOTO COMPOTHUBIEHUS MPOBOJHUKA
OT €ro JUTMHBI, IUIOIAI1 IIONEPEYHOr0 CEYeHUsI 1 MaTepHaa.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUM NPH MOCIEAOBATEILHOM COEAMHEHHH IBYX
PE3UCTOPOB.

[IpoBepka npaBuia U1t CUIIBI TOKA IIPH NApAIJIEIbHOM COeIMHEHUH PE3UCTOPOB.
Omnpenenenue pabOTHI HEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIHOCTH JEKTPUIECKOTI0 TOKA, BBIIEIIEMOI Ha PE3UCTOpE.
HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO 4Yepe3 JaMIIOUKy, OT HalpsDKEHHUs Ha
HeE.

Onpenenenne KITJ[ HarpeBaTens.

HccnenoBanrne MarHUTHOTO B3aMMOJICHCTBUS IIOCTOSIHHBIX MarHUTOB.

W3yuenne MarHuTHOTO MOJIS NOCTOSIHHBIX MarHUTOB NP UX 00bEIUHEHUH U Pa3ZeICHNH.
WccnenoBanne aefcTBUS IEKTPUUECKOr0 TOKA HA MArHUTHYIO CTPEIIKY.

OnbITE, IEMOHCTPUPYIOIIUE 3aBHCHUMOCTDh CHJIBI B3aUMOJICHCTBHUS KaTyIIKH C TOKOM MU
Mar"uTa oT CHJIbI TOKa ¥ HAaIPaBJICHUS TOKA B KaTyIIIKE.

N3ydenne nelicTBUS MarHUTHOTO MOJIS HA TPOBOJAHUK C TOKOM.

KonctpynpoBanue u n3ydenue paboThl JIEKTPOABUTATES.

Namepenne KII/] anexTpoaBuraTebHON yCTaHOBKH.

OneITEl MO MCCIEJAOBAHUIO SABJIEHUS JJIEKTPOMAarHWTHOW MHAYKIMH: HCCIEJOBaHHE
M3MEHEHUI 3HaUEHUs U HAIIPABJIECHUS MHIYKIIMOHHOIO TOKa.
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Paszpnen 8. Mexannuyeckue siBJICHUS.

Mexanndeckoe nBmkeHne. MarepuanpHas Todka. Cucrema otcuéra. OTHOCHTEIHHOCTD
MEXaHUYECKOTO0  JIBIDKeHHs. PaBHOMeEpHOEe  MpsMOJIMHEHOe  JaBuxkeHue. HepaBHomepHOE
MpsIMOJIMHEWHOE IBMKeHne. CpeqHss 1 MTHOBEHHAs! CKOPOCTH Tella TP HepaBHOMEPHOM JBMKEHUH.

Yckopenne. PaBHOyckopeHHOe mpsiMoiuHEHHOe ABrkeHne. CBoOomHOe mameHue. OMBITHI
lanunes.

PaBHOMepHOE nBMKEHHE TIO OKpYXHOCTH. llepmom m dactora oOpamenus. JluHeiHas wu
yrioBasi CKopocTH. LleHTpocTpeMuTeNnsHOE YCKOPEHHE.

ITepBriii 3akoH HeroTona. Bropoit 3akon HriloTona. Tperuit 3akoH HreroTona. Ilpuniun
CYTICPIIO3ULINH CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUS: cujia TPEHHs CKOJIBKEHUS, CHila TPEHHS MOKOS,
IpyTHe BUABI TPEHUSI.

Cuna TSHKeCTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpeHHe CBOOOAHOTO majeHus. JBmKeHne
mnaHeT Bokpyr Connua. [lepBas kocMuyeckas ckopoctb. HeBecOMOCTh U EpErpy3KH.

PaBHOBecue maTepuanbHOM TOYKH. AOCONIOTHO TBEpIOE Tenmo. PaBHOBecne TBEPHOTO Tema
3aKpEIUIEHHON OChio BpalieHusa. MomeHT cuiibl. LIeHTp TshkecTH.

Nmvnynsec tena. M3MmeHeHwe wummynbca. VIMOyabC CHIIBI. 3aKOH COXpPAHEHUS HUMITYJIbCA.
PeakTuBHOE NBHKEHHUE.

Mexanndeckasi padoTa ¥ MOIIHOCTE. PaGoTa cuit TsbKecTH, ynpyroctd, TpeHus. CBS3b SHEPTHH
u pabotel. IloTeHnManpHas SHEPTHUs Tena, IMOJHATOTO HaJl TOBEPXHOCTHIO 3emid. lloTeHmmansHas
SHeprus cxkatod npyxuHbl. Kunetnueckass sHeprusi. TeopeMa O KHUHETHUYECKOH HSHEPruu. 3aKOH
COXpaHEHUSI MEXaHUYECKOI SHEPTHH.

Jemoncmpayuu.

1. Habmronenne MeXaHUYeCKOTO JABIKEHUS Tela OTHOCUTEIHHO Pa3HBIX TET OTCUETA.

2. CpaBHeHHe ITyTel U TPAEKTOPUI ABIKEHUS OJTHOTO U TOTO YK€ TeJla OTHOCUTEIHHO Pa3HBIX

TEJI OTCYETA.

3. H3mepeHne CKOpOCTH M YCKOPEHUS MPSIMOIIMHEHHOTO IBIKEHUSI.

4. HccnemoBanue MPU3HAKOB PABHOYCKOPEHHOTO JIBYKEHHUSL.

5. Habmonenne qBMKEHUS Tela 0 OKPYKHOCTH.

6. HaOmoneHrne MexaHWYEeCKHX SBJICHUHN, POUCXOAINX B cucTeMe oTcuéra «Tenexkay npu

€€ paBHOMEpPHOM U YCKOPEHHOM JIBM)KCHUH OTHOCUTEIIEHO KaObuHeTa (PU3uKy.
7. 3aBHCHMOCTH YCKOPEHHUs Tea OT MacChI TeJIa U IEHCTBYIOIIEH Ha HETO CHJIBL.
8. Habmonenne paBeHCTBa CHIT TP B3aUMOJICHCTBUU TEIl.
9. H3meHeHue Beca Tela MpU YCKOPEHHOM JIBUKCHHUMU.
10. Ilepenaua umITysbca MpU B3aUMOICHCTBUU TEII.
11. IlpeoOpa3oBaHus SHEPTHH TTPH B3AUMOICHCTBUH TEIl.
12. CoxpaHeHre UMITyJIbca TP HEYTIPYTOM B3aUMOIEHCTBHUH.
13. CoxpaHeHre UMITYJIbca TP A0COIFOTHO YIIPYTOM B3aUMOJICHCTBHH.
14. HabntoneHne peakTHBHOTO JIBHKEHUSL.
15. CoxpaHeHre MEXaHUYECKOM YHEPTUH MPH CBOOOTHOM TaICHUH.
16. CoxpaneHnue MeXaHMUECKON SHEPTHU NP IBM)KEHUH TeJla MO/ ACHCTBUEM MPYKHUHBI.
Jlabopamopnvle pabomul u onvimol.
1. KoHcTpynpoBaHue TpakTa Ul pa3roHa U JajJbHEHIIEro paBHOMEPHOTO JBMKEHHS LIapuKa
WM TENEKKH.

2. OrmpeneneHne CpeaHEd CKOPOCTH CKOJMBXKEHHUS Opycka WM [BWXKEHHs IIapuKa II0
HaKJIOHHOM IJIOCKOCTH.

3. OrmpeneneHre yCKOpPEHUs] Tela MPH PaBHOYCKOPEHHOM JIBWKEHHUH 110 HaKJIOHHOU
IJIOCKOCTH.

4. HccnenoBaHue 3aBUCHMMOCTH NYyTH OT BPEMEHH MNpPHU PaBHOYCKOPEHHOM [IBIDKEHHH Oe3
HayalbHOW CKOPOCTH.



5. IlpoBepka rumoTe3bl: €ciau MPH PAaBHOYCKOPEHHOM IBIKEHWH 0€3 Ha4aJbHOW CKOPOCTH
IyTA OTHOCATCS KaK PSJl HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE MPOMEKYTKHA BPEMEHH
OJIMHAKOBBI.
HccnenoBanne 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHHSI OT CHIIBI HOPMAJIEHOTO JTABIICHUSI.
Omnpenenenre KodhHUIMEHTA TPSHHS CKOJBKCHUS.
Onpenenenne >KECTKOCTU TPYKHUHBL.
Onpenenenne pabOTBl CHIIBI TPEHHWS TMPH PABHOMEPHOM [IBIKEHHH Tella TI0
TOPU30HTAIHHON TTOBEPXHOCTH.

10. OmnpeneneHue pabOTHl CHIBI YIPYTOCTH MpPH MOIBEME TPy3a C HCIOJIHL30BAHUEM

HEMOJIBIKHOTO U TIOABIKHOTO OJIOKOB.

11. V3y4yeHne 3aK0HA COXPaHEHUS SHEPTUH.

Paznen 9. Mexanuueckue KoJie0aHUs U BOJHBI.

KonebatenbHoe nBrmkeHne. (OCHOBHBIC XapaKTEPUCTHUKH KOJICOAHWH: IEPHON, dYacTOoTa,
aMIUIMTyna. MareMaTuyecKuid M OPYXUHHBIM — MasTHUKY. IIpeBpamieHue sHepruv Ipu
KOJIe0aTEIEHOM JIBUKCHHU.

3aryxaromue konebaHus. BruiHykIeHHbIE KoneOaHusi. Pe3onanc. MexaHWYecKHe BOJHEL
CBoiicTBa MexaHU4eCKUX BOJIH. [IponosbHbIe U MonepeyHble BONHBI. [[IMHA BOJIHBI U CKOPOCTh €€
pacnpoctpaHerns. MexaHNYecKre BOJIHBI B TBEPIOM Telle, CECMUYECKIE BOHEI.

3Byk. ['poMKocTh 3ByKa U BeIcoTa ToHA. OTpaskeHue 3ByKa. IH(pa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

HaGmonenne konebanuii Te Mo AeHCTBUEM CHITHI TSHKECTH M CHJIBI YIIPYTOCTH.

Habmonenne konebanuii rpy3a Ha HUTH U Ha TIPY>KHHE.

HaOmoienme BEIHYXACHHBIX KONEOaHNN 1 pe30HAHCA.

PacmipocTpanenue MpoJoIbHBIX U MOTIEPEYHBIX BOIH (HA MOJCIH).

HaOmoienme 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

. Axyctrueckuii pe3oHaHC.

Jlabopamopuvie padbomut u onvimol.

1. Ompenenenne 4acTOTHI U MEPHOAA KOJIEOAHNI MaTEMaTHYECKOTO MasTHUKA.

2. Onpenenenne 4acTOTHI U TIEPUOJIA KOJIEOaHNH NPY>KUHHOTO MasiTHHKA.

3. HccrnenoBanne 3aBUCHMOCTH TIEpHO/Ia KOJIeOAHUH TOBEIIEHHOTO K HUTH I'py3a OT JJTUHBI
HUTH.

4. HccnemoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOaHUI NIPYKUHHOTO MasTHUKA OT MacChl rpy3a.

[TpoBepka HE3aBUCUMOCTH TIeproia KOeOaHwid rpy3a, MOJBEIIEHHOTO K HUTH, OT MAacChI

rpysa.

6. OnBITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh TIEpH0/ia KOIeOaHUi MPY>KWHHOTO MasgTHUKA OT

MAacCHhI Tpy3a B KECTKOCTH MPYKUHBL.

7. H3MepeHne yCKOpeHHS CBOOOIHOTO IaJISHMUS.

Pasnes 10. DiieKTpoOMarHuTHOE 1OJIe H 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJie. DJIeKTPOMAarHUTHBIE BOJHBI. CBOMCTBAa 3JEKTPOMArHUTHBIX BOJH.
[Ixana 31meKTpOMarHuTHBHIX BOJH. MICTIOIh30BaHME AIIEKTPOMArHUTHBIX BOIH JIJISl COTOBO# CBSI3H.

DnexTpoMarHuTHas pupoa cBeta. CKOpocTh cBeTa. BoTHOBBIE CBOWICTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 31EKTPOMArHUTHBIX BOJH.

2. BoiHOBBIE CBOVICTBA CBETA.

Jlabopamopnvie padbomul u onvimol.

1. U3yueHue CBONCTB 3IEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOMIIBHOTO Telle(OHa.

Paspes 11. CBeToBBIC SIBJICHUS.

JlyueBass mopenp cBera. Mcrounukm cBeta. llpsiMonuHeiiHOe pacnpocTpaHEHHE CBETa.
3atmenust Connuna u Jlynsl. Otpaxkenue cBera. [lnockoe 3epkano. 3aKoH OTpakKeHHUsI CBETA.

[Ipenomnenune cBera. 3akoH mpenomieHusi cBera. llonmHoe BHyTpeHHee OTpakKeHHE CBETa.
Hcnonb30BaHue MOTHOTO BHYTPEHHETO OTPAYKEHUSI B ONTUYECKUX CBETOBOJIAX.
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JIunza. Xox nydeit B nunse. Onruyeckas cucreMa ¢oroarnrnapara, MUKPOCKOIA M TEIECKOIIA.
I'ma3 xak onTuueckas cuctema. bi3opykocTs U 1aTbHO30PKOCTb.

Paznoxenune Oemoro cBera B crekTp. OmnbiTel HetoroHa. CiokeHHE CIEKTpaIbHBIX IIBETOB.
Hucnepcus cBera.

Hemoncmpayuu.

©CoNoGk~wdE

[IpsamonuHeitHoe pacipocTpaHEeHHUE CBETA.

OTpakeHHE CBETA.

[omyuenne n300paXkeHM B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJlaX.
IIpenomnenue cpera.

OnTryueckuii CBETOBOI.

Xop mydeii B coOuparomeii TuH3e.

Xop Tydel B pacCceuBarollei JIUH3E.

[omyuenne n300pakeHHiA C TOMOIIIBIO JIHH3.

[purannn gevictus doTroarmmapara, MUKPOCKOTIA U TEIECKOTIA.

10 Mogens rinasa.

11. Pa3noxenne 6eoro cBeTa B CIIEKTP.

12. Tlony4yenne 6emoro cBeTa MpH CIIOKEHUHU CBETa PAa3HBIX I[BETOB.
Jlabopamopnvie padbomut u onvimol.

1.
2.
3.

No ok

HccnenoBanre 3aBUCHMOCTH yTJia OTPaKEHUSI CBETOBOTO JIyda OT YIJIa MafeHusl.

Wzyuenne xapakTepuCTHK H300paskeHHs IPEAMETa B IUIOCKOM 3epKale.

HccnenoBanre 3aBHCMMOCTH yIjla HPEIOMIICHHS CBETOBOIO Jyda OT yIJla MajeHUsl Ha
IPaHMLE «BO3ILyX—CTEKIIO).

[omyuenune n300paXkeHwii ¢ TOMOIIBI0 COOMPAFOIIEH THH3BI.

Onpenenenne GOKYCHOTO PACCTOSIHASA U ONITUIECKON CHIIBI COOMPAIOIIEH THH3HI.

OmBITHI 10 Pa3IOKEHHUIO OEJI0ro CBETa B CIEKTP.

OnbITEl 1O BOCHPHATHIO IIBETA NPEAMETOB NPU UX HAOIIOAEHMHM 4Yepe3 LBETOBBIC
(UIABTPHL

Paspes 12. KBaHTOBBIC SIBJICHUS.

Omneitel Pezepdopna m minanerapHas mopenb atoma. Moaens atoma bopa. Hcmyckanue u
norJoneHue ceera aroMoM. KBaHThl. JInHeiiuaTele CEKTpPHI.

PagnoaktuBHOCTE. Anb(a, 6eTa- U ramma-uznydenus. CtpoeHne atoMHoro siapa. HykinoHuas
MOJIeJIb aTOMHOTO sifipa. M3oTtomnsl. PaanoaktuBHble npeBpamienus. lleproa momypacnaga aTOMHBIX

sep.

SnepHble peakiuu. 3aKOHBl COXPAaHEHHUA 3apsAIOBOTO M MAacCOBOIO YHUCEN. DHEPIus CBS3U
aToMHBIX siiep. CBsi3b Macchl U AHEpruu. Peakuuu cuHTe3a U aeneHus anep. VICTOUHMKU SHepruu
CoHLa u 3BE3.

SAnepHas sHepreTrka. [leficTBUAS palnOaKTHUBHBIX U3ITyYSHH HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. Cnekrtpbl H3My4YeHHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX T'a30B.

3. Cnektp Bogopoza.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. Pabora cuérurka HOHMU3UPYIOLINX U3ITyUYCHHH.

6. Perucrpauus usnydeHus IPUPOTHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie padbomul u onvimol.

1. HaOmiopeHue CIUIOIIHBIX U TMHEHYATHIX CIIEKTPOB U3IyUEHHUS.

2. HccnenoBaHue TpPEeKOB: HM3MEPEHHE SHEPrMM YacTHLBI O TOPMO3HOMY MyTH (IO
¢dororpadpusm).

3. H3mepeHue panoakTUBHOTO (OHA.

IHoBTOpHTETLHO-00001IA0IAI MOLYJIb.



[ToBTOpHUTENHEHO-0000IIAIONTNIT MOIYJIb TPEAHA3HAYCH I CHUCTeMaTH3allud W 0000IeHus
MPEIMETHOTO COAEPIKAHUSA W OMBITA JEATENIbHOCTH, MPHOOPETEHHOTO NMPH W3yYEeHUH BCErO Kypca
(m3uKH, a TakKe O TMOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY dSK3aMeHy MO (u3mke mis
00yJaroxcs, BRIOPABIINX ATOT YIEOHBIA TIPEIMET.

[Ipu m3yyeHNn aHHOTO MOIYJS PEaTH3yI0TCA U CUCTEMATH3UPYIOTCS BUABI ACSITETFHOCTH, Ha
OCHOBE KOTOPBIX OO0ECIIeYMBAETCS IOCTIDKEHHE MPEIMETHBIX M METalpeAMETHBIX IUIaHUPYEMBIX
pe3ynbTaToB 00y4eHus, (HOpMHpYETCs eCTeCTBEHHOHAydJHasi TPaMOTHOCTH: OCBOCHHE HAyYHBIX
METOJIOB MCCIIeIOBaHMsI IBIICHUI MPUPOIBI M TEXHUKH, OBIIAJICHUE YMEHUSAMHU OOBSICHATD (DU3HUECKHUE
SIBIICHUSI, TIPUMEHSISI TIOJIyYeHHBIE 3HAHUS, pemarh 3aJadd, B TOM YHCIIE KadeCTBEHHBIE U
SKCIIEPUMEHTAIBHEIE.

[IpuHIATMANEHO NESTENTFHOCTHBIA XapaKTep JaHHOTO pa3felia peam3yeTcs 3a CU4ET TOro, 9To
oOydJaromirecs BBITIOTHSIIOT 3a/IaHUs, B KOTOPBIX MM IPEJIaracTcs:

Ha OCHOBE ITOJIYYE€HHBIX 3HAHWN PACIIO3HABATh W HAYYHO OOBSCHITH (PU3NUECKHE SIBICHUS B
OKpY’Karollel IPUPOIE U MOBCEAHEBHOM KU3HH;

WCTIONIb30BaTh HAy4YHBIE METOMABI HCCIENOBAaHUA (U3NYECKHUX SIBICHWUH, B TOM YHCIE JUIS
MIPOBEPKH THUIIOTE3 U MOTYyUESHHS TEOPETHIECKHUX BHIBOJIOB;

OOBSICHATH HAydHBIE OCHOBBI Hamboyiee BaXKHBIX JOCTIDKEHHUH COBPEMEHHBIX TEXHOJOTHIA,
HampuMep, MPaKTHYECKOTO HCIIONB30BAHNS PA3TUYHBIX HCTOYHUKOB JSHEPTHU HAa OCHOBE 3aKOHA
TIpeBpaICHAS " COXpaHEHUs BCEX H3BECTHBIX BHJIOB SHEPTHH.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI IIO ®U3ZUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

Nzydenne ¢hu3ukm Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS HAMPABICHO Ha JOCTIKEHHUE

JIMYHOCTHBIX, METAITPEAMETHBIX U ITPEAMETHBIX 06p330BaTCJ'H>HLIX PE3YyIbTaTOB.

B pesynbpraTe nzyuenus (U3NKN Ha yPOBHE OCHOBHOTO 001IIero 00pa3oBaHus y 00ydaromerocs

OyayT chopMHPOBaHBI CIEAYIOLIIE TUUYHOCTHBIE PE3YJIBTAThI B YACTH:

1) naTpMoTHYECKOro BOCTIMTAHUA:

- TIpOSIBIIEHWE HMHTEpeca K WCTOPHH M COBPEMEHHOMY COCTOSIHHIO POCCHUCKOHN (hM3ndecKon
HayKU;

- ICHHOCTHOE OTHOUIEHHUE K JOCTIXEHUSIM POCCUICKUX yUEHBIX-(DU3HKOB;

2) rpakIaHCKOr0 M AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYXICHMU OOLIECTBEHHO 3HAUYMMBIX M 3THYECKHX
po0jeM, CBSI3aHHBIX € IPAKTUYECKUM IPUMEHEHUEM AOCTHKEHUH pr3nku;

- OCO3HAHUE BaKHOCTH MOPAJIbHO-3THYECKUX NPUHLIUIIOB B IEATEILHOCTH YYEHOTO;

3) 3cTeTMYECKOr0 BOCIIMTAHUSA:

- BOCHPUSTHE ICTETHUECKUX KayecTB (DM3NYECKOM HayKu: €€ TapMOHHYHOIO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOI'0 IO3HAHUSL:

- OCO3HAHME LIEHHOCTH (PU3MYECKO HAyKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHMS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHH, BAXKHEUIIEH COCTABISAIOIIEH KyIbTYphI;

- pa3BUTHE HAYYHOH JH0003HATENBHOCTH, HHTEPECA K UCCIIEN0BATEIbCKON e TEIbHOCTH;

5) popmupoBanus KyJbTYPhI 310POBbSI H SIMOIMOHAIBHOI0 0J1ATONOTY IS

- OCO3HaHME LICHHOCTH 0€30MacHOro oOpasza >KU3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHUDE,
BRXHOCTU MpaBMJl 0E30IaCHOrO IMOBEINEHUS Ha TPAHCIOPTE, HAa AOPOrax, ¢ 3JEKTPHUUECKHM U
TEIUIOBBIM 000pPYJOBaHHEM B IOMAIIIHUX yCIOBUSX;

- cOpMHUPOBAHHOCTb HaBbIKa pedIeKcHH, MPHU3HAHUE CBOETO MPaBa Ha OIMIMOKY M TAKOTO XKe
1paBa y ApYyroro 4eloBeKa;

6) TPYI0BOI0 BOCIIMTAHMSA:

- aKTUBHOE y4acTHe€ B PEIICHUM MNPAKTHYECKUX 3a1ad (B paMKax ceMbH, 00pa3oBaTeIbHOM
OpraHu3alyy, ropoja, Kpas) TEXHOJOIMYECKOH M COLMAIbHONW HalpaBleHHOCTH, TPEOYIOIUX B
TOM YHCIIE U (PU3NIECKUX 3HAHUIA;

- MHTEpEC K NPAaKTHYECKOMY M3yUYEHHUIO NPOQECCHii, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

- OpUEHTALMs Ha MPUMEHEHNE (PU3NUECKUX 3HAHUN JJIs1 peIieHHs 3a7a4d B 00JIaCTH OKPYKaroIeH
cpelpl, IUIAHUPOBAHMS MOCTYIKOB M OLEHKH HMX BO3MOJKHBIX MOCIEACTBUH U1 OKpPY’KaroIen
cpenpl;

- 0CO3HAHUE II00ATBHOTO XapaKTepa HKOJIOTHYECKUX MTPOOIIEM U IyTel UX PEIICHHUS;

8) amanTanuu K M3MEHSIIOIMMCS YCJIOBUSIM COUAIBLHON U NPUPOIHON cpeabl:

- MOTPEOHOCTh BO B3aUMOACHUCTBHM IIPH BBIIIOJIHEHHH HCCIICAOBAHUHM M MPOEKTOB (pu3nyUecKoit
HaNpaBJIEHHOCTH, OTKPBITOCTb ONBITY M 3HAHUSIM APYTHX;

- TOBBILIEHHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIEATENBHOCTB;

- TOTpeOHOCTh B ()OPMHUPOBAHMK HOBBHIX 3HAHWH, B TOM uHciie (popMyaHpoBaTh WIEH, TTOHSITHUS,
TUIIOTE3bI O PU3HYECKUX OOBEKTaxX U SBICHUSX;

- 0CO3HaHUE J1e(UIUTOB COOCTBEHHBIX 3HAHUH U KOMIETEHTHOCTEH B 00MacTH HU3UKY;

- IUIAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3MUYECKUX 3HAHUIA;

- CTpeMJICHHE aHAJIM3UPOBATh M BBIBISATH B3aHMMOCBSI3M HPUPOJIBI, OOLIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCIOJIb30BaHNEM (PU3NUECKUX 3HAHUH;

- OLICHKA CBOMX ACUCTBHH C yUYETOM BIHSHUS HAa OKPYKAIOLIYIO CPEAyY, BOSMOXKHBIX ITTOOATBHBIX
MOCIIEACTBU.



METAIIPEJIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBoeHHs mporpaMMel 10 (hU3WKe Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUA y
oOyuaromerocst  OymyT  cOpMHpPOBaHBI ~ MeTampelMeTHbIe  Pe3yJabTaThl,  BKIIOYAIOIINE
MO3HABATENLHBIC YHUBEPCAIbHBIC yUeOHbIC JNCHCTBHS, KOMMYHUKATHBHbBIC YHUBEPCAIbHBIC YUeOHBIC
JICHCTBYS, PETYIATUBHBIC YHUBEPCATIbHBIC yueOHbIC ICHCTRUSI.

Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

Ba3zoBrble Jlornueckne aeicTBus:
e  BBUBIIATH U XapaKTEPU30BaTh CYLICCTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUN);
®  YCTaHaBIMBAaTh CYILIECTBEHHBIM MPHU3HAK KIACCHU(PUKALMK, OCHOBAaHUS Ul OOOOLICHUS U
CpaBHEHUS;
e BBUBIATH 3aKOHOMEPHOCTH M INPOTHUBOPEUYHMs B pPacCMaTpUBaeMbIX (pakTax, NaHHBIX H
HaOIIOACHUSIX, OTHOCALINXCS K (PU3NYECKUM SIBJICHUSM;
®  BBUBIATH NPUYUHHO-CIEIACTBEHHBIC CBA3M INPH H3YYCHUH (QU3MUYECKUX SIBICHUHA MU
MPOLIECCOB, JEeNaTh BBIBOABI C HCIOJNB30BAHUEM JCIYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIFOUEHHUH, BBIABUIaTh TUIIOTE3bl O B3aUMOCBA3AX (PU3NUECKUX BEIUYMH;
®  CaMOCTOSITETHPHO BBIOWpATh CHOCO0 pelreHus yaeOHoW (u3mueckoil 3amadn (CpaBHEHHE
HECKOJIBKMX BapHaHTOB pELICHMs, BbIOOp Haubojee MOAXOAALIET0 C  Y4€TOM
CaMOCTOSITEIBHO BBIICIEHHBIX KPUTEPUEB).
Ba3zoBrble ucciieoBaTe/bCKHeE NeiCTBUA:
®  CIIOJIB30BATh BOIPOCHI KAK UCCIIEA0BATENbCKUN HHCTPYMEHT O3HAHMS,
® [POBOAUTH IO CaMOCTOSITETIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBINA (DU3MUECKUH
9KCHEPUMEHT, HEOOIbIIOE UCCIIeI0BaHUE (PU3NIECKOTrO SBICHUS;
e OLEHMBAaTh HAa NPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpMAIMIO, TONYyYEHHYIO B XOJ€
HCCIIEI0BaHUS U SKCIICPUMEHTA,
®  CcaMOCTOATENIbHO (GOpMyIHpoBaTh 00OOIIEHUS M BBIBOIBI IO PE3yJIbTaTaM MpPOBEIEHHOTO
HaOJIIOIEHUS], OTIBITA, UCCIIEIOBAHNS;
® [POrHO3UPOBATH BO3MOXHOE JajbHEillee pa3BUTHE (PU3MYECKHX NPOLECCOB, a TAKKE
BBIJIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTHH B HOBBIX YCIIOBUSX U KOHTEKCTaX.
PaGora ¢ unpopmanueii:
® [PUMEHATH pa3IWYHbIE METOABl, MHCTPYMEHTHI M 3alpochl NpHU MOUCKE M OTOOpe
nHGOPMALIMK WIH JaHHBIX C YIETOM NpenIokeHHON yueOHol (usndeckoil 3agaun;
®  aHANIM3MPOBATh, CHUCTEMATH3MPOBAaTh M HHTEPIPETUPOBATH HHGPOPMALUIO PA3TUUYHBIX
BUJOB 1 (hOPM NPeICTABICHUS;
®  CaMOCTOSATEJIIFHO BBIOMpAaTh ONTHMAIBHYIO (OpPMY NpeAcTaBIeHUs HHPOPMALMH U
WTIOCTPUPOBATh peLIaeMble 3aJadyd HECJIOXHBIMH CXEMaMH, JAdarpaMMamH, WHOU
rpaduKoi 1 UX KOMOWHAIHSIMH.
KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHUSL:
e B Xxoze 00cyXaeHus yueOHOro MaTepuaia, pe3yjabTaToB J1adopaTOPHBIX padOT U MPOEKTOB
3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYKAaeMOW TEMBbl M BBHICKA3bIBAaTh HJIEH, HAICJICHHBIC
Ha pelleHHe 331a41 U MO KaHue OJ1aroKenaTeaTbHOCTH OOILEHHMS;
® COMOCTaBIATb CBOM CYXKJAEHHUSA C CYXACHHUAMH JIpYyIMX YYacCTHHKOB JIHAJIOra,
00HapyXHUBATh pa3INMyle U CXOACTBO MO3ULINH;
BBIpa)XKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
e  myOJIMYHO NPEACTABIATH PE3YJbTAThl BHIIOJIHEHHOTO (PH3HMUYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCIIEI0OBAHUS, IPOEKTA);
® [IOHMMAaTb W MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOH W MHIMBHIYAIbHOHW pabOTHI MpH
pelIeHUH KOHKPETHOW (hU3NUECKON TPOOIIEMBI;



NpUHUMATh 1E€JId COBMECTHOM JI€ATENbHOCTH, OPTraHU30BbIBaTh JEHUCTBUS IO €€
TOCTHKEHHIO: PACTPEACIATh PONH, OOCYXKIAaTh MPOIECCHl M PEe3yNbTaThl COBMECTHOM
paboThl, 0000IIaTF MHEHHUS HECKOJIBKUX JITOICH;

BEITIONHATh CBOKO YacTh pabOTHI, JOCTHras KAaueCTBEHHOTO pe3yiabTara IO CBOEMY
HaIPaBIEHUIO ¥ KOOPAMHHUPYS CBOH JEHCTBHA C APYTUMH YICHAMHU KOMaHIBI;

OIIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT IO KPUTEPHSIM, CAMOCTOATEIHHO
chopMyITHPOBaHHBIM yYaCTHUKAMH B3aMMOECHCTBUS.

PeryasiTuBHbIe yHUBepcalbHbIe yueOHbIe JeficTBUS

Camoopranuszanus:

BBIBIIATH TPOOJIEMBI B JKH3HEHHBIX M YUCOHBIX CHUTYaIUsIX, TPEOYIOIMX /IS PEIIeHUs
(hM3UdecKuX 3HAHMIM;

OPHEHTHPOBAThCA B PA3NUYHBIX MOJXOAAX TPHHATHS pEIIeHUH (MHAWBUIyaIbHOE,
NPUHATHE PEIICHHs B TPYNIIE, IPUHATHE PEIICHHUI TPYIIOoii);

CaMOCTOSITENIEHO COCTABJIATh AaJITOPHTM pemeHus (U3MYecCKOM 3amaudl WM IUIaHa
UCCIEOBaHUS C YYETOM MMEIOIINXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATH IIPeIaraeMble BapUaHThl PEIICHUIT;

JIeNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHNE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH MHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallU{ M [IpeUIarath IjaH €€ N3MEHECHNUS;

OOBSICHATh NMPUYMHBI JOCTIDKEHUS (HEIOCTIKEHHMS) PE3YJIbTAaTOB IESTEIbHOCTH, IaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B AEATEIBHOCTH (B TOM YHCJIE€ B XOJ BBIIOJIHEHUS (U3NUECKOTO
HCCIICIOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENbCTB, U3MEHHUBLIMXCS CUTYaIUH,
YCTaHOBJICHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YNbTaTa LEJIU U YCIOBUSIM;

CTaBUTh ce0s HA MECTO APYTOro YEJIOBEKa B XO/€ CIIOpa WM JUCKYCCHH Ha HAYyIHYIO TEMY,
MOHUMAThb MOTHUBBI, HAMEPEHHS U JIOTHKY APYIOro;

NpU3HaBaTh CBOE IpaBO Ha OMMOKY IMpH pelleHnH QU3HMYECKUX 3a1ad WiId B
YTBEP)KICHUSX HA HAyYHBIE TEMBI M TAKOE K€ IPaBO APYIoro.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 7 kJjacce NIpeIMETHbIE pe3yJbTaThl HAa 0a30BOM YPOBHE OJDKHBI
OTpaXkaTb CPOPMUPOBAHHOCTD Y OOYHAIOLINXCSl YMEHUIL:

WCIIOJIBb30BaTh MOHATHS: (U3NUECKUE U XUMHUUECKHE SBJICHUS, HAOMI0IeHHE, SIKCIIEPUMEHT,
MOJIeJIb, TUIOTE3a, E€AWHHUIBI (PU3MYECKHX BEJIMYUH, aTOM, MOJIEKYyJa, arperaTHble
COCTOSIHMSI BewecTBa (TBEpHOE, JKUAKOE, Tra3000pa3sHOE), MEXaHHMYECKOEe JBHKCHUE
(paBHOMEpHOE, HEPABHOMEPHOE, MIPSIMOJIMHEWHOE), TPAEKTOPHsI, PABHOEHCTBYOLIAs CHJIa,
nedopmanus (ynpyras, IacTudecKas), HEBECOMOCTh, COOOLIAIONINECS COCYbI;

pasnuuate sBieHUs (Auddys3us, TEMIOBOE IBM)KEHHE YaCTHUIl BELIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBWXKEHHE, HHEpLHMs, B3aHUMOJEHCTBHE TeJl, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpallleHUs, Nepejada JaBiIeHUs TBEPABIMU TeJlaMH,
KHUIKOCTSMH M rasamu, arMoc(epHoe [aBiieHHe, IUIaBaHHE TeJl, MpeBpalleHHs
MEXaHHUUYECKOH HEPruu) MO OMMCAHUIO MX XapPaKTEPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SIBICHUE;

pacno3HaBaTh NPOSIBICHUE N3YYCHHBIX (QU3NUECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B TOM
yrcie Gu3ndecKre sIBICHUS B IPUPO/IE: IPUMEPHI ABHKEHHUS C Pa3IMYHBIMH CKOPOCTSIMH B
JKUBOW M HEXHUBOW NPUPOAE, NACUCTBUE CWIBI TPEHHS B NPUPOAE U TEXHHKE, BIMSIHHE
aTMOC(EpPHOTO JABJICHUS HA KUBOW OpPTaHHU3M, IUIaBaHUE PBIO, pHIYard B TeJe 4YelOBEKa,



IpPU 3TOM MEPEeBOJUTH IPAKTUUECKYIO 3a7auy B Y4eOHYIO, BBIIENATH CYILECTBEHHBIE
cBolcTBa (TIpU3HAKN) PU3HUCCKHUX SBIICHUH;

OINMCHIBATh W3YyYCHHBIE CBONCTBAa Ted M (U3MUECKHE SBICHUS, UCIONB3Ys (hu3nveckue
BEIMYMHBI (Macca, 00bEM, IJIOTHOCTh BELIECTBA, BpPEMsl, IYTh, CKOPOCTb, CPEIHS
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Teja, CHiIa TPEHHMs, HaBieHue (TBEPAOro
Tena, XUIKOCTH, ra3a), BRITAIKUBAIOLIASA CUIA, MEXaHU4YecKas padoTa, MOIIHOCTh, IJICUO
CHJIBI, MOMEHT CHJIBI, KOO(Q(HUINEHT MOJIE3HOTO IEHCTBUS MEXaHW3MOB, KMHETHUYECKas U
[OTEHIIMANbHAS SHEPTus), NPH ONHCAHUM INPABUIBHO TPAKTOBATh (DU3MUECKUI CMBICI
HCIONB3YeMbIX BEJIIMYMH, UX O003HAYEHHS M €AMHULBI (U3MYECKUX BEJIMYMH, HAXOIUTh
(opMynbl, CBS3BIBAIOIINME HAHHYIO (HU3MUECKYI0 BEIMYMHY C IPYTUMH BEJINYMHAMH,
CTPOUTH Irpa) KU U3Y4YEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEIMYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKHE SBICHUS W MPOLECCHI, UCIONB3Ys MpaBUiIa
CIIOKEHHs CWII (BIONb OMHOW TpsiMoi), 3akoH ['yka, 3akoH llackams, 3akoH Apxumena,
MIPaBUIIO paBHOBeCHs pbldara (0J0Ka), «30JI0TOE MPABUIIOY» MEXAHUKH, 3aKOH COXPAHEHHS
MEXaHHUYECKOW »JHEPru, HpU 3TOM [aBaTh CIOBECHYIO (OPMYIHpPOBKY 3aKOHa U
3aIlMCHIBATh €r0 MaTeMaTHUECKOE BBIPAKECHNE;

OOBSICHATH (hpr3HUecKre SIBICHUS, IPOLIECCHl U CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyaluil MPaKTUKOOPHEHTUPOBAHHOI'O XapakTepa: BBIIBJIATh IPUYMHHO-CIIEICTBEHHBIC
CBSI3HU, CTPOUTH OOBSICHEHHE W3 |—2 JIOTHMYECKWX IaroB ¢ OMOpOd Ha 1-2 M3ydeHHBIX
CBOHCTBA (PU3NYECKUX SIBICHUH, (PU3NUIECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemaTs pacy€THbIC 3a1a4n B 1—2 neiicTBUS, HCIIONB3Ysl 3aKOHBI U (POPMYJIbI, CBS3BIBAIOILUE
¢u3nuecKkue BENMYMHBI: Ha OCHOBE aHajiM3a YCIOBHS 3aJa4yd 3alUChIBaTh KpaTKOe
YCIIOBHE, TOACTABIATh (DU3NYECKUE BEIMYUHBI B (OPMYJIBl U HPOBOAUTH PacuEThl,
HaxXOIWTh CIPAaBOYHBIE JaHHBIE, HEOOXOOUMbIC [UIS peIleHHs 3a1ad, OLICHUBATh
PEATHCTUYIHOCTD MOTyYeHHON (PN3NUECKON BEITHINHBL,

pacno3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIIUTH HNPH MOMOLIM (PU3NUYECKUX METOJOB, B
OIMCAHUU HCCIICIOBAHMS BBIACISITH IPOBEPSEMOE IPEAIONOKEeHNE (THIIOTE3Y), Pa3indyaTh
U MHTEPIPETUPOBATh HOIYUYEHHBIN Pe3ysbTaT, HAXOAUTh OLIMOKU B XOJE OIbITa, AeiaTh
BBIBOIBI 110 €70 Pe3yJIbTaTaMm;

MIPOBOJUTD ONBITHI 10 HAOIIOACHUIO (DU3NYECKUX SBICHUH MM (PU3NIECKUX CBOWUCTB Tell:
(dbopMynupoBaTh NPOBEPsiEMbIE PEATIONOKEHUS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyAOBaHMS, 3aIMCHIBATE X0/ ONBITa U (OPMYTUPOBATH BHIBOJIBL;

BBIMOJIHATH TPSIMbIE M3MEPEHUS! PACCTOSHMSA, BPEMEHM, Macchl Tena, 00bEéMa, CUIIbI U
TEeMIEpaTypbl C HCIOJIB30BAaHMEM AaHAJIOTOBBIX M LHU(PPOBBIX NPHOOPOB, 3aNUCHIBATH
MoKa3aHus NPUOOPOB € YUETOM 3aJaHHON aOCOIIOTHON MOIPEIIHOCTH N3MEPEHHIA;
MPOBOJUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3MUYECKOW BEJIMYMHBI OT JAPYroil ¢
WCIIOJNIb30BaHUEM MPSIMBIX H3MEPEHHH (3aBHCUMOCTH IIyTH PAaBHOMEPHO IBIKYLIETOCS
TeNna OT BPEMEHHW IBIDKEHMS Teja, CHJIbl TPEHHUS CKOJIBKEHHUSl OT Beca Teja, KauyecTBa
00pabOTKM TOBEPXHOCTEH TEl M HE3aBHUCUMOCTH CHJBl TPEHHS OT IUIOLIAAU
COIIPUKOCHOBEHHS TEJI, CUJIBl YIPYTOCTH OT yJUIMHEHHS NMPYKHUHBI, BHITAJIKUBAIOLIECH CHIIBI
oT 00béMa MOrpyKEHHOW YacTU Tesla U OT IUIOTHOCTH KMIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU TeNa, OT TIIyOWHBI, HA KOTOPYIO IOTPYKEHO TENO, YCIOBHH IUIaBaHMS Tel,
YCIOBUI paBHOBECHs] pblyara M OJIOKOB), Y4acTBOBaTb B IJIAHUPOBAaHUU Y4EOHOTO
UCCIIeI0OBaHus, cOOMPATh YCTAaHOBKY M BBINOJHATH W3MEPEHUS, CIEAYS MPeNIoKeHHOMY
1any, (PUKCUPOBATH PE3YNbTAThl NOTYYEHHON 3aBUCUMOCTH (DU3NUECKUX BEJIMYMH B BUJIC
MPEUIOKEHHBIX TaOIuUIl U TpadUKOB, JeNaTh BEIBOABI MO PE3YJIbTaTaM MCCIeJOBaHMS;
MPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEJIMUYHMH (IUIOTHOCTH BEIIECTBA KUAKOCTH
1 TBEPIOrO TeNla, CUla TPEHUS CKOJIBXKEHHMS, JAaBICHHE BO3AyXd, BBITAJIKUBAIOIIAs CHIIA,
JeCTByIONIass Ha MOTPY)XEHHOE B JKUAKOCTH TeN0, KO3()(UIHMEHT MOJE3HOTo ACHCTBHSA
MPOCTBIX MEXaHU3MOB), CIIeys IPEAJIOKEHHOW HHCTPYKLMH: TIPY BBIIOJHEHUH U3MEPEHUH
coOHMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYHCIISTH 3HAUEHUE HCKOMOM BETMYHHBL;



coOMIoaTh TpaBWIA TEXHUKHA O€30macHOCTH TIpH  padore ¢ J1abopaTopHBIM
o0opynoBaHHEM;

YKa3bIBaTh MPHUHIUIBI ICHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMET,
JTMHAMOMETP, COOOMIAIIIUECS COCYJbl, OApOMETp, phIYar, MOJBMKHBIA M HEIOJIBUKHBIN
OJIOK, HAKJIOHHAS TJIOCKOCTH;

XapaKTepr30BaTh MPUHIIUTIBI JCHCTBYS H3YYEHHBIX MPHOOPOB U TEXHUUECKUX YCTPOMCTB ¢
OMopol Ha WX omucaHus (B TOM YHCIE: TOANMITHUKH, YCTPOHCTBO BOJONPOBOAA,
THIPABIMYECKHUI MPECcC, MAHOMETP, BEICOTOMED, MOPIIHEBON HACOC, APEOMET]), HCIIOIb3Ys
3HaHUSA O CBOMCTBaX (M3MUYECKUX SIBICHHM M HEOOXOIWMBIE (DH3WYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

MIPUBOANTh TPHUMEPH  (HaXOOWTh HWHPOPMAIIMI0O O TIPUMEpPax) TMPAKTHICCKOTO
WCTONB30BaHus (PH3MYECKHX 3HAHWW B TOBCEIHEBHOW IKH3HM JUIS OOecrieucHUs
0e301MacHOCTH TPH OOPAIIEHUH C IPUOOPAMH U TEXHUYECKUMHU YCTPOHCTBAMHE, COXPaHEHHUS
3II0POBBS ¥ COONIOJICHHSI HOPM DKOJIOTHYECKOTO MOBENICHHS B OKPYXKAIOIIEH cpese;
OCYIIECTBISTh OTOOP HCTOYHUKOB MH(OpMaruu B IHTEpHETE B COOTBETCTBUU C 33JaHHBIM
MOVWCKOBBIM 3alpPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHWUN W MyTEM CPaBHEHHS Pa3IMYHBIX
WCTOYHUKOB BBLICIATH WH(OpMAIHMIO, KOTOpas SBISETCS MPOTHBOPEYUBOM WM MOXKET
OBITh HEJTOCTOBEPHOIA;

WCTIONBb30BaTh IPH BBIMOJHCHUU YYCOHBIX 3aJlaHUil HAYYHO-TIOMYNSPHYIO IJTUTEPATyPY
(U3UYECKOTO COJIEPKAHUS, CIIPABOYHBIC MAaTEepPHANbI, pecypchl ceTh WHTepHeT, BIaaeTh
npuéMaMH KOHCTICKTUPOBAHHS TEKCTa, PeoOpa3oBaHus HHPOPMAIIUK U3 OJHOW 3HAKOBOWM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKWE IMHChbMEHHBIE W YCTHBIE COOOIIEHHWS Ha OCHOBE 2—3
HCTOYHUKOB HH(pOpMANU (QU3MYECKOTO COACPKAHHS, B TOM YHCIE MyOJIMYHO JaeraTh
KpaTKhe COOOIICHHS O Pe3yNbTarax MPOCKTOB WM y4eOHBIX HCCICIOBAHUM, MPH 3TOM
IPaMOTHO WCIOJb30BaTh M3YYCHHBINA MOHATHHHBIN anmapaT Kypca GU3UKH, COPOBOXKIATH
BBICTYIJICHUE MTPE3CHTAIIHCH;

MPU BBHIMOJIHEHUN YYEOHBIX TPOCKTOB M HCCICIOBAaHHHA paclpeleNaTh OOS3aHHOCTH B
IpyIIe B COOTBETCTBUM C TMOCTABJICHHBIMH 3aj[a4aMH, CICIUTh 32 BBIMOJHCHHEM IJIaHA
JCHCTBUM, aJIeKBaTHO OIICHUBATh COOCTBCHHBIM BKIQJ B JEATCIBHOCTh TPYIIIIbI,
BBICTPaNBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, YIUTHIBAS MHCHUE OKPYIKAIOIIUX.

K xonmy oOyuenus B 8 kiacce mpenMeTHble pe3yjbTaThl HAa 0a30BOM YPOBHE OJDKHBI
OTpaXkaTb CPOPMUPOBAHHOCTD Y OOYHAIOLINXCSl YMEHUIL:

WCIIONIb30BaTh TOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE MIBMKEHHE aTOMOB W
MOJIEKYJI, arperaTHbleé COCTOSIHWS BEIIECTBa, KPHCTALUTMYECKHe W aMop(dHbIe Tena,
HACBIIIEHHBI W HEHACHIIEHHBIA Map, BIAXHOCTh BO3/yXa, TeMIlepaTypa, BHYTPEHHSS
SHEprus, TEIUIOBOM [BUTATEh, SJIEMEHTAPHBIH 3JIEKTPUYECKUN 3apsi, SIEKTPUYECKOe
T0JIe, IIPOBOTHUKH U JUAIEKTPUKH, TOCTOSIHHBIHN SJEKTPUIECKUI TOK, MATHUTHOE TI0JIE;
pasznuuath sBIeHHs (TEIUIOBOE paCIIMpeHHe W C)KaThe, Terulonepenadya, TelIoBOe
paBHOBecHe, CMaYMBaHUeE, KalWUISPHbBIE SBICHUS, UCTIApEHUE, KOHJEHCAINS, TIIaBIICHUE,
Kpuctam3anust  (OTBEp/eBaHWE), KHIIGHWE, Terulonepenada  (TeruIoNnpoBOIHOCTD,
KOHBEKIIMS, W3IIyuYeHHUE), OJJIEKTpU3allUs TeJl, B3aUMOJIEHCTBHE 3apsijioB, JACHCTBUS
SJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MAarHUTOB, JEHUCTBHE
MarHUTHOTO TIOJISI Ha TIPOBOJTHUK C TOKOM, SJIEKTPOMAarHUTHAS WHAYKIIHS) IO OIIMCAHUIO X
XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (hHU3UYECKOe
SIBIICHHE;

Pacro3HaBaTh MPOSBIECHUE U3YYCHHBIX (PU3NYECKUX SBICHHI B OKPYKAIOIIEM MHUPE, B TOM
yucie (QU3NYECKHUe SBJICHUS B TMPHUPOJIE: IMOBEPXHOCTHOE HATSHKEHUE W KANMJUISIPHBIC
SIBJICHUSI B IPUPOJE, KPUCTAIUIBI B MpuUpoje, n3nyduenue CoiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHHME POCHI, TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SBICHUS B
aTMocepe, HIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE TT0JIe 3eMJIH, Apeii() MOIHOCOB,



pPOJIb MarHUTHOTO TIOJIS TS KU3HU Ha 3emile, MOJISIPHOE CUSHUE, IIPU 3TOM MEPEeBOIUTH
MPAKTHYECKYI0 3a7ady B Y4eOHYI0, BBIIETSATh CYIIECTBEHHBIE CBOWCTBa (TIPU3HAKH)
(hM3UYeCKuX SBIICHUI;

OIMCHIBATh WM3YYECHHBIE CBOWMCTBA TeN W (PU3UYECKHE SIBJICHHS, UCTOIB3YS (DH3MUECKUE
BEIIMYMHBI (TemIieparypa, BHYTPEHHSS OJHEPIHs, KOJWYECTBO TEIUIOTHL, YIeNIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, ylelbHAas TeIUIoTa IUIABICHHWS, yAeTIbHas  TerioTa
nmapooOpa3oBaHHsA, yAeNbHAas TEIUIOTa CTOpaHWs TOIUIMBA, KOX(M(HUIIMEHT TO0JIE3HOTO
JeHCTBHS TETIOBOM MAIMHBI, OTHOCHTENBHAS BIAXHOCTh BO3yXa, DIEKTPHUECKUI 3apsij,
CHWJIa TOKa, OJJEKTPUYECKOe HaIpsDKeHHE, COMPOTUBICHHE TIPOBOJHUKA, VYAEIHHOE
COTIPOTHBJICHHUE BEIIECTBA, Pad0Ta W MOITHOCTH JJIEKTPHUIECKOTO TOKA), MPU OMHCAHUU
MPaBUIIHO TPAKTOBaTh (PU3MUECKUN CMBICI HCIONBb3YEMBIX BEIWYHH, OOO3HAYEHHS W
eAMHULBI (PU3UYECKUX BEITMYNH, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINE TaHHYIO (PH3MIECKYIO
BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTh TpadUKH W3YyYEHHBIX 3aBHCHMOCTEH
(hM3UIEeCKUX BEITMYHNH;

XapaKTepH30BaTh CBOMCTBA Tel, (M3WUECKUE SIBIICHUS W MIPOLIECCHI, UCIIONB3Ys OCHOBHBIC
MOJIOKEHUSI  MOJIEKYJSIPHO-KHHETHYECKOH TEOpUH CTPOSHHWS  BEIIecTBa, IPUHIIHII
CYTIePIIO3UIIMY T0JIeH (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHWs 3apsna, 3akoH Oma
JUTS y9acTka 1enw, 3akoH Jxoymns—JIeHna, 3aKkoH coXpaHeHHs SHEPTHH, IPH 3TOM J1aBaTh
CJIOBECHYIO (hOpMYIIMPOBKY 3aKOHA W 3alACHIBATH €r0 MAaTEMaTHIECKOE BEIPAKEHIE;
OOBSCHATH (PM3MUYECKUE MPOIECCHI M CBOICTBA TEIN, B TOM YHCJIE U B KOHTEKCTE CHUTYaIui
MMPAKTUKOOPHEHTUPOBAHHOTO  XapaKTepa: BBIABISITh IPUYWHHOCICICTBEHHBIE CBSI3H,
CTPOUTHh OOBSICHEHHE M3 1—2 JIOTWYECKUX IIaroB ¢ OMopoil Ha 1-2 M3y4eHHBIX CBOWMCTBA
(m3nyecKkux sSBNeHUH, GU3NIECKIX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemrate pacy€THble 3a1a4u B 2—3 MeHCTBHS, UCTIONB3YSI 3aKOHBI B (DOPMYIIBI, CBS3BIBAIOIITIE
(m3nyeckne BENWYMHBI: HAa OCHOBE aHajW3a YCJIOBUS 3aJadyd 3alliChIBaTh KpPaTKOE
YCIIOBUE, BBISBISITH HEAOCTATOK MAHHBIX ISl pENIeHWs 3a7add, BBHIOMpATh 3aKOHBI H
(hopMyITel, HEOOXOAMMBIE IS €€ PEIeHNUs, IPOBOIUTH PACUETHI U CPABHUBATH MTOTYUYECHHOE
3HauYeHNe (PU3MUECKON BETMYNHBI C N3BECTHHIMHU JTaHHBIMU;

pacrno3HaBaTh NpoOJIeMbl, KOTOPhIE MOXXHO PEIIUTh IPU TTOMOIH (PHU3MYECKUX METOJIOB,
WCTIOJNB3YS ONHMCAaHUE UCCIIE0BaHNUS, BEIIEIATh POBEPIEMOE TIPEIIOI0KEHHIE, OIICHUBATh
MPaBUIILHOCTD MOPSI/IKA MPOBEICHUS HCCIIEIOBAHMS, A€TaTh BHIBOJIBI,

ITPOBOJIMTH OTIBITHI MO HAONIOIEHUIO (PU3NIECKUX SBICHUHA WM (PU3NIECKUX CBOWCTB Tell
(xamuUIsApHBIE SBICHHS, 3aBUCUMOCTh JIaBIICHHUS BO3AyXa OT €ro o0b&Ma, TeMIepaTyphl,
CKOPOCTH TIpOIlecca OCTHIBAHWS W HArpeBaHWs TPW H3IYYEHUH OT IBETa H3ITyYarollei
(mormomarorieit) TOBEPXHOCTH, CKOPOCTh UCMIAPEHUS BOJBI OT TEMIIEPATyPhl KUAKOCTH U
Ioaay e€ MOBEPXHOCTH, DIEKTPU3AIUS TEN U B3aUMOJICHCTBHE SJIEKTPUUYECKUX 3aps0B,
B3aMIMOJICHCTBHE TIOCTOSTHHBIX MarHWTOB, BU3yallW3allds MAarHUTHBIX TOJIEH MOCTOSIHHBIX
MarHMTOB, IEHCTBHUS MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM, CBOHCTBA dJIEKTPOMArHuTa,
CBOMCTBAa 3JIEKTPOJIBHUTATENs] TMOCTOSHHOTO TOKa): (POpPMyNIHpOBaTh IPOBEpSIeMbIe
MIPEIONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PY/I0BAHHUS, OTICHIBATH X0/
OmbITa ¥ (POPMYITUPOBATH BHIBOJIBI;

BBITOJIHATH NPSIMBIE U3MEPEHHS TEMIIEPaTyphl, OTHOCUTENFHON BIaXHOCTH BO3AYXa, CHIIBI
TOKa, HANPSDKEHUS! C HMCIOJIb30BAHMEM aHAJIOTOBHIX MPHUOOPOB M JATYMKOB (DU3MUECKUX
BEJIMYMH, CpPAaBHUBATH PE3yJbTaThl M3MEPEHUH ¢ y4&€TOM 3aJaHHOM aOCONIOTHON
MOTPEIIHOCTH;

MPOBOJUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (DU3MUYECKONW BEIMYMHBI OT JAPYroil ¢
HCTIOJNB30BaHUEM MPAMBIX U3MEPEHHUH (3aBUCHMOCTH CONPOTHBJICHUS! MPOBOAHHKA OT €ro
JUIMHBI, ITUIOLIAJM MOMNEPEYHOr0 CEYEHUS W YIENbHOTO CONPOTHBIICHHUS BEIIECTBA
MPOBOJHMKA, CHJIBI TOKA, WAYLIETO 4Yepe3 NMPOBOIHHUK, OT HANpPSIKCHUS Ha NMPOBOJIHUKE,
HCCIIEIOBAHNE TIOCTEIOBATEILHOTO M MapajyIebHOTO COEOUHEHUH MPOBOAHUKOB):
IUTAHUPOBATh HCCIIEIOBaHUE, COOMpPATh YCTAHOBKY W BBIIIOJNHATH H3MEPEHUs, CIeays



MPEUIOKEHHOMY TUTaHy, (DUKCHUPOBATh PE3yJbTAThl MOJNYUCHHOW 3aBHCUMOCTH B BHUJIC
TaOIHIL U rpauKOB, JeaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICAOBAHHUS,

MPOBOJUTHh KOCBEHHBIE H3MepeHUs (usndyeckux BenwyuH (yAenbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTHUBJICHUE MPOBOJHHUKA, paboTa M MOIIHOCTH 3JCKTPHUECKOTO TOKA):
TUTAHUPOBATh ~ W3MEpPEHHs, COOMpaTh  OKCIIEPHUMEHTAJIBHYIO  YCTAHOBKY,  CIEIys
MPEUIOKESHHON WHCTPYKITUH, ¥ BEIYUCIISATH 3HAYCHUE BEJIMYHHEI,

cOOMIOIaTh TpaBWJIA TEXHUKA OE30IacHOCTH TIpH  pabore ¢  n1abopaTopHBIM
o0opynoBaHHEM;

XapaKTepr30BaTh MPUHIIUTIBI JCHCTBYS H3YYEHHBIX MPHOOPOB U TEXHUUECKUX YCTPOMCTB ¢
OIIOpOW Ha WX OMHCaHUs (B TOM YHCIE: CHCTEMa OTOIUICHHS JOMOB, THIPOMETp, TapoBas
TypOuHa, amrepmerp, BOJILTMETD, CUETIUK ANIEKTPUIECKOI SHEpTHUH,
JJIEKTPOOCBETUTEIBHBIC MPHUOOPBI, HATPEBATENBHBIE  AJIEKTPONPHOOPHI  (IIPHMEPHI),
ANIEKTPUICCKHE MPEIOXPAHUTEINH, HICKTPOMATHHT, SJICKTPOJIBUTATENb MIOCTOSHHOTO TOKA),
WCTIONB3Ysl 3HAHUS O CBOWCTBaX (M3WUYCCKHUX SIBICHHA W HEOOXOIUMbIE (QU3HYECKHe
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUECKUE YCTPOHCTBA M U3MEPUTEIbHBIC MPUOOPHI IO CXeMaM
U CXCMATHYHBIM PUCYHKaM (KHJKOCTHBIH TEPMOMETP, TEPMOC, MCUXPOMETpP, TUTPOMETP,
JBUraTeNhb BHYTPCHHETO CrOpaHWs, OJCKTPOCKOIN, pEOCTaT), COCTABISATH CXEMBI
ANIEKTPUIECKUX TIeTIeil C TOCIeI0BATEIBHBIM U MapayieIbHBIM COCAMHEHHEM DIIEMEHTOB,
pasnuyas yCcioBHbIE 0003HAUCHUS IIEMEHTOB JICKTPHICCKHX LIETICH;

MPUBOIUTh  TpUMEphl  (HAXOAUTh HWHPOpPMAIMIO O TpUMepax) MPAKTHYECKOro
WCTONB30BaHus (PU3MYECKUX 3HAHWW B TOBCEAHEBHOW IKH3HM JUIS OOecreucHUs
0e301acHOCTH TpH OOPAIIEHHH C IPUOOPAMH U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS
3I0POBbS ¥ COONIOJICHHSI HOPM DKOJIOTMYECKOTO MOBENICHHS B OKPYXKAOIIEH cpese;
OCYIIECTBIATh MOUCK MH(pOpMANUU (PHU3HYECKOTO colepxanus B MHTepHeTe, HA OCHOBE
UMCIOIUXCS 3HAHWUW W TYTEM CPABHEHUS JIOTOJHUTEIBHBIX HWCTOYHUKOB BBIICIATH
HHPOPMAITUIO, KOTOPast SBJIETCS IPOTUBOPEUNBON UITH MOXKET OBITh HEOCTOBEPHOM;
WCIIONBb30BaTh IMPH BBIMOJHCHWU YYCOHBIX 3aJlaHUil HAYYHO-TIOMYNSPHYIO IJTUTEPATyPy
(U3UYECKOr0 COJIEpXKAHMUS, CIIPABOYHBIC MAaTEepPHANbI, pecypchl ceTh VHTepHeT, BlaaeTh
npuéMaMH KOHCTICKTUPOBAHHS TEKCTa, MPeoOpa3oBaHusi HHPOPMAIIUK U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHBIC TIMChMEHHBIE W KpaTKue YCTHBIE COOOIIeHus, 00001as
WHPOPMAIIUIO U3 HECKOJNBKHX HCTOYHHMKOB (DU3UYECKOTO COJICPKAHUSA, B TOM YHCIIE
MyOJIMYHO MPEJCTABIATh PE3YJIbTaThl MPOCKTHON WIIM HCCIICOBATENLCKON JEATELHOCTH,
MpU 3TOM TPAMOTHO HCIIOJL30BaTh W3yYCHHBIM MOHATUIHBIA ammapaT Kypca (HU3MKH,
COIPOBOX/IATh BBICTYIJICHUE MPE3CHTAIMEH;

MpPU  BBIMIOJIHEHUH YYEOHBIX TPOCKTOB W UCCICIOBAHUN (PU3MUYECKHX TMPOIECCOB
pacnpe/ieNiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMH 3aJlavyaMH,
CJICZINTH 32 BBIMOJHCHUEM TUIaHA JICHCTBUI U KOPPEKTHPOBATH €0, aJeKBATHO OICHUBATH
COOCTBEHHBI BKIAJ B JCATEIBHOCTh TPYIIBI, BBICTPAMBATh KOMMYHHKATHBHOE
B3aMMO/ICHCTBUE, TIPOSIBIISAS TOTOBHOCTD pa3peniath KOH(IUKTHI.

K xoHmy oOyuenus B 9 kiacce mpenMeTHbIE pe3ybTaThl HAa 0a30BOM YPOBHE OJDKHBI
OTpaXkaTb CPOPMHUPOBAHHOCTD Y OOYHAIOLINXCSl YMEHUI:

HUCIIOJBb30BAaTh  IIOHATHA: CHUCTEMaA OTC‘léTa, MaTcpuajibHass  TOYKa, TPAaCKTOPUs,
OTHOCHUTCIIbHOCTb MCXaHHYCCKOI'O JIBUMXKCHUA, ;[e(bopMaum{ (ynpyr asi, HHaCTI/I‘{CCKaH),
TPEHUC, HECHTPOCTPEMUTCIILHOC YCKOPCHUC, HCBCCOMOCTb U MNECPCTPY3KU, HCHTP TAKCECTH,
a0COJIFOTHO TBépI[OC TCJI0, HCHTP TAXKECTHU TBépZ[OFO TCJIa, PaBHOBECUC, MCXAHUYCCKHUC
KoJIeOaHUS U BOJIHBI, 3BYK, I/IH(l)pa3BYK " YJIbTPA3BYK, 3JICKTPOMArHUTHBIC BOJIHBI, IIKaJia
QJICKTPOMArHUTHBIX BOJIH, CBET, 6J'II/ISOpyKOCTB " JaJIbHO30PKOCTD, CIICKTPBI UCITYCKAHUA U
TOrJIOIICHHUA, am,(ba, Oeta- u raMmMa-usJjydCHus, U30TOIbI, AACPHAA SHCPICTUKA,



pa3nuyate sBIEHHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE IPSIMOJIMHEHHOE ABHXKEHUE,
PaBHOYCKOpEHHOE NPSMOJMHEHHOE ABHXEHUE, CBOOOIHOE IaJCHHE TEJ, PAaBHOMEPHOE
IBIDKEHHE 10 OKPYXXHOCTH, B3aHMOJICHCTBUE TeJl, pEaKTUBHOE ABIKCHME, KOJIEeOaTeNnbHOE
IBIDKEHHE (3aTyXalollde M BBIHY)KICHHbIE KOJIEOAHUs), PE30HAHC, BOJIHOBOE IIBI)KEHHE,
OTpa)KEHHE 3BYKa, IPSAMOJIMHENHOE PacpoCTpaHEHUE, OTPaKEHUE M IIPEJIOMIIEHHE CBETa,
[IOJTHOE BHYTPEHHEE OTPa)K€HHE CBETA, Pa3lIo’KeHHE OeJIoro cBeTa B CHEKTP U CIIOKEHHE
CHEKTpPaJbHBIX  LBETOB,  JHUCIEPCHS  CBETa, €CTECTBEHHAas  PaJuOaKTUBHOCTb,
BO3HUKHOBCHHME JIMHEHYATOro CIEKTpa W3JIYy4YeHUs) [0 OINUCAHHUI0 HUX XapaKTepHBIX
CBOHCTB 1 Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX AAHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh NPOSIBICHUE U3YUCHHBIX (PU3MUYECKUX SIBIICHUH B OKPY’KaIOIIEM MHpE (B TOM
yuciae (GU3MUECKUE SBJICHUS B MPHUPOJE: IPWIMBBI M OTJIMBBI, JABHXECHUE IUIaHET
ConHeyHON CHUCTEMBI, PEAKTHBHOE [IBM)KEHHUE JXKMBBIX OPIaHHW3MOB, BOCIPHSTHE 3BYKOB
XHUBOTHBIMH, 3€MJIETPACEHHUE, CEICMUYECKUE BOJIHBI, IlyHAMH, 9X0, [IBETa TeJl, ONTUYECKHE
SBJICHUA B IIPHUPOAE, OMOJIIOTMYECKOE IEeHCTBHE BHIMMOIO, YIbTPaHOIETOBOTO H
PEHTICHOBCKOTO H3JIyY€HHH, €CTECTBEHHBIH PaIHOAKTUBHBIA ()OH, KOCMUYECKUE JIy4H,
PaznoaKTUBHOE U3IIyYCHHE IPUPOAHBIX MUHEPAJIOB, IEHCTBUE PAlNOAKTUBHBIX N3Ty4CHUH
Ha OpraHu3M 4YeJOBEKa), MpHU 3TOM IEPEBOAUTH NPAKTHUYECKYIO 3afady B y4deOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) (PH3MUECKUX SBICHUI,

OIMCHIBATh W3YyYCHHBIE CBOWCTBAa Tel M (U3MUCCKHE SBICHUS, UCIONB3Ys (hU3nvecKue
BEIMYMHBI (CpeAHssi M MIHOBCHHAs CKOPOCTh TeJla IPU HEPABHOMEPHOM [BIDKCHHH,
YCKOpEHHUE, MepEeMEILCHHE, MyTh, YIII0Bas CKOPOCTh, CHJIa TPEHHS, CHJIa YIPYTOCTH, CHUJla
TSOKECTH, YCKOPEHHE CBOOOJHOrO MAACHUs, BEC Tella, WMILYJIbC Telld, MMITYJIbC CHIIBI,
MeXaHHuecKass pabdoTa M MOIIHOCTh, INOTCHLHMAIbHAs 3HEPrHs Teja, MOAHSITOrO Hax
MOBEPXHOCTBIO 3€MJIM, MOTEHLMAJbHAs DSHEPIHs CKAaTOH MPYXHUHBI, KHHETHYECKas
SHEpTus, MOJHAsE MEXaHU4YecKasl YHEPrusi, NeprUoJ] U YacToTa KoJeOaHWi, JJIMHA BOJIHBL,
IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTH CBETa, I10KA3aTelIb HPEJIOMIICHHS CPelbl), IpU
ONMCAHWU TPABHJIBHO TPAKTOBaTh (PU3MYECKUH CMBICT HCIIOJIB3YEMBIX BEIMYHH,
0003HAa4YeHUS! W E€AMHULBI (DU3NYECKUX BEIMYMH, HAXOAUTH (OPMYJIBI, CBSI3BIBAIOIINE
JNaHHYI0 (U3UYECKYI0 BEJIMYMHY C APYTHMMHU BEIMYMHAMH, CTPOUTH IpaMKH H3yYCHHBIX
3aBUCHUMOCTEN (PU3MUECKUX BEIHMYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (U3UUECKUE SIBICHHUS U MPOLECCHI, HCIOJIB3YS 3aKOH
COXpaHEHHUSI SHEPrHH, 3aKOH BCEMHUPHOTO TATOTCHHUS, NPUHLMII CYNEPHO3ULUH CHII,
MNPUHLMIT OTHOCUTENbHOCTH ['anmies, 3akoHsl HblOTOHA, 3aKOH COXpaHEHHs HMITYJIbCa,
3aKOHBI OTPAKECHUSI U NPEIOMJICHHS CBETa, 3aKOHBI COXPAHEHUS 3apsAA0BOI0 M MAacCOBOTO
YHceN MPU SACPHBIX PEaKUUsX, MPH 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aIlUCBIBATh €r0 MaTeMaTHUECKOE BBIPAKEHNE;

OOBSICHATH (PU3NUECKUE MPOLIECCHl M CBOWCTBA TEJl, B TOM YMCIJIE U B KOHTEKCTE CUTyalui
MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABIATh NPUUYMHHO-CICICTBEHHBIC CBSI3H,
CTPOUTHh OOBSICHEHHE M3 2—3 JIOTWUYECKUX IaroB C OMOpoil Ha 2—3 M3y4eHHBIX CBOWMCTBA
(u3NUeCKuX SBICHUM, HPU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacd€THbIE 3a1aud (ONHMpAaroIIUecs Ha CUCTeMY W3 2—3 ypaBHEHHUI), MCIIONb3Ys
3aKOHBI M (DOpMYJIBI, CBA3BIBAIONINE (DU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIU3a YCIIOBHUS
3aJauy 3alKMChIBATh KPAaTKOE YCJIOBHE, BBISIBISTh HEJOCTAIONINE UIH U30BITOYHbIE TaHHBIE,
BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IJIsi PELICHMs, MPOBOIUTH PACUéThl U
OLIEHMBAThH PEATMCTUYHOCTD MOJYYEHHOTO 3HaYCHUS PU3NUECKON BEJIMYMHEI,
pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PELIUTh NPU MOMOIIM (PU3MYECKUX METOJOB,
HCIIOJIB3Ys ONIMCAHUE UCCIIEAOBAHNUS, BBIIEIATH MPOBEPAEMOE TIPETION0KEHNE, OLICHUBATh
MPaBUWIBHOCTh MOPSAAKA MPOBEICHHS HCCIIENOBAHMSI, J1eNaTh BBIBOJBI, HHTEPIPETUPOBATD
pe3yabTaThl HAOIIOCHUH U OIIBITOB;

MPOBOJUTD OMBITH 110 HAOIIOACHUIO (PU3MYECKUX SIBICHUNA WM (PU3NUECKUX CBOMCTB TeJl
(u3ydenue Broporo 3akoHa HplOTOHa, 3aKOHA COXpaHEHHUs! YIHEPTUH, 3aBUCUMOCTb NEPHOIA



KoJeOaHu!l NpPY>KMHHOTO MasTHHUKA OT MacChl TIpy3a M KECTKOCTU IIPYKUHBI U
HE3aBUCHUMOCTh OT aMIUIMTYAbl MaJblX KoOJeOaHUH, MPSIMOJMHEHHOE paclpoCTpaHEHHE
CBETa, Pa3jIoXKeHHe OeJ0ro CBeTa B CIEKTP, U3yUCHUE CBOWCTB M300pPaKEHUS! B IUIOCKOM
3epKaJie W CBOWCTB M300pa)KeHUs TMpeaMeTa B coOwmparomiedl JIuH3e, HaOITOJICHHE
CIUIOLIHBIX ¥ IMHEHYAThIX CHEKTPOB U3JIYUYEHUS): CAMOCTOSTEILHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 000pyAOBaHUS, OIMCHIBATH XOJ[ ONbBITA M €ro pe3yNbTaThl,
(dbopMynupoBaTh BEIBOABI,

IIPOBOJUTH MPHU HEOOXOAMMOCTH CEpPHI0 MpPSIMBIX H3MEPEHHMH, ONpenessisi cpenHee
3HaYeHWE W3MepseMoi BennduHBl ((POKYCHOE pacCTOsiHHE COOWparomel JWH3H),
000CHOBBIBAThH BEIOOD CITOCO0a M3MEpEHHS (M3MEPUTEIILHOTO TIpHbopa);

IIPOBOJUTH HCCJIECIOBAHUE 3aBUCHUMOCTEH (PU3MYECKHX BEIMYMH C MHCHOJIb30BAaHHEM
IPSIMBIX M3MEPEHUH (3aBUCHMOCTh IIYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM IBIKECHUU
0e3 HayaJbHOW CKOPOCTH, IEpHOAa KOoJeOaHMH MaTeMaTHYECKOr0 MasTHHKA OT JUIMHBI
HUTH, 3aBUCIMOCTH yIJIa OTPa)KEHHsI CBETa OT yIJIa MaJeHHUs U yIjla IPEeJIOMIICHHUs OT yIia
NajeHus): IUIAHWPOBAaTh  MCCIEJOBAaHHE, CaMOCTOSATENBHO COOMpaTh  yCTaHOBKY,
(UKCUPOBAThH PE3yIbTAThI TOJYYCHHON 3aBUCUMOCTH (PU3UYECKUX BENUYHMH B BUAE TaOIHIL
U rpauKoB, JeNaTh BBIBOABI IO PE3YJIbTATaM HCCIIECIOBAHMS;

IIPOBOJUTH KOCBEHHbIE U3MEPEHUS (DU3NUECKUX BETUUUH (CPEeIHssI CKOPOCTh M YCKOPEHHE
Tena MpU PAaBHOYCKOPEHHOM JBMKCHHMH, YCKOpEHHE CBOOOJHOIO MAaACHUs, >KECTKOCTD
MPYXUHBI, KOA(M(UIIMEHT TPEHUS CKOJBKCHHS, MeXaHWdeckas padoTa W MOIIHOCTD,
4acToTa U MEepPHOJ KOoJIeOaHUM MaTeMaTHUYECKOrO M NPYXHHHOTO MAasTHUKOB, ONTHYECKas
cuwiia coOuparomiell JIMH3bI, PaJrOaKTUBHBIA ()OH): TUTAHUPOBATH M3MEPEHHUS, COOMPATh
9KCHEPUMEHTAIBHYI0 YCTAaHOBKY M BBINOJHSTH H3MEPEHUs, Cileoys IpPeasioKEHHOU
WHCTPYKLUH, BBIYUCIISITH 3HAUCHUE BEJIIMUMHBI U aHAJIM3UPOBATH MOJyYEHHBIEC PE3yIbTaThl
¢ Y4€TOM 33JaHHOU MOTPEIIHOCTU U3MEPEHUI;

coONroaTh TpaBWiIa TEXHUKM O€30MmacHOCTH TpH  pabore ¢ 1a0OpaTOPHBIM
o0opynoBaHHEM;

pa3nu4aTh OCHOBHBIE MPHU3HAKK M3YUYCHHBIX (U3MUYECKUX MOZEJeH: MaTephaibHas TOYKa,
abCoOMOTHO TBEPAOE TENO, TOUEUHBIH MCTOYHMK CBETa, JIyd, TOHKAas JIMH3A, IUIAaHETapHas
MOJIEJIb aTOMa, HYKJIOHHAsI MOZEIb aTOMHOTI'O SI/Ipa;

XapaKTepU30BaTh NPUHLIUIIBI JEHCTBHUS U3YYEHHBIX PHUOOPOB U TEXHUUECKUX YCTPOMCTB C
OIIOpOH HA MX ONHCAHMA (B TOM YHCIIE: CHUIOMETP, JATYMKH TOJIOKEHHS, PACCTOSHUS U
YCKOPEHHS, paKeTa, 3XO0JIOT, OYKM, IMEpHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JO3UMETP, Kamepa BunbcoHa), ncnosp3ys 3HaHUS O CBOMCTBAaX (PU3MYECKUX
SIBICHUH ¥ HEOOX0IuMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

WCIONB30BaTh CXEMBl M CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKHX YCTPOMCTB,
WU3MEPUTENBHBIX NPHOOPOB M TEXHOJOTHMYECKMX MPOLIECCOB MNPH PpEIICHUH YdeOHO-
MPAaKTUYECKUX 3a/1ad, ONTHYECKHE CXEeMbl Uil TOCTPOCHMS H300paKEHHH B IUIOCKOM
3epKaJie ¥ coOMparoIei JIMH3E;

OPUBOAUTH TNpUMEpPHl  (HAXOAWUTH HHPOPMALMIO O MpuUMepax) MPaKTUIECKOro
UCTONB30BaHU (PU3MYECKUX 3HAHWH B MOBCEAHEBHOW KHU3HM [UId oOecreueHHs
0e30macHOCTH MpH 00paIleHUH ¢ TPUOOPaMH U TEXHUYECKUMH YCTPOHCTBAMU, COXpAaHEHUS
30POBbS 1 COOMIOJICHNSI HOPM IKOJIOTMYECKOTO MOBEJCHUS B OKPYKAIOLICH Cpeae;
OCYWIECTBIIATh MOMCK HHGopManmu  (uznveckoro coaepxkanus B HTepHere,
CaMOCTOSITENbHO (OPMYJIMpPYsl TIOMCKOBBIM 3ampoc, HAXOOUTh IIYTH ONpEAETICHUs
JOCTOBEPHOCTH TOJNlyYEHHOW WH(QOpPMAlMK Ha OCHOBE HMEIOIIMXCS 3HAHUH ¢
JIOTIOJTHUTENBHBIX HCTOYHUKOB;

WCTIONB30BaTh IPH BBIOJHEHWH YYEOHBIX 33JaHUM HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(U3NUECKOro CoNepKaHusl, CIIPaBOYHBIE MaTepHaibl, pecypcsl ceth VHTepHeT, BlaaeTh
npuéMaMM KOHCHEKTHPOBAHMS TEKCTa, IpeoOpazoBaHusl HHPOPMALIMK U3 OJHONW 3HAKOBOM
CHCTEMBI B JIPYTYIO;



co3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHHA Ha OCHOBE WH(OpMAINH 3
HECKOJIbKIX HCTOYHUKOB (PU3NIECKOTO COAEPIKaHMs, yOINIHO MIPEICTABISTh PE3yIbTaThI
MMPOEKTHON WIIM HMCCIENOBATENbCKON MEeATENFHOCTH, MIPH 3TOM T'PaMOTHO HCIIONH30BATh
VM3YYCHHBI TOHATHWHBIA ammapar w#u3ydaeMoro pasgena (GU3MKH W CONPOBOXAATH
BBICTYIUICHHE TIpe3eHTanmuell ¢ Yy4ETOM OCOOCHHOCTeH ayJUTOPHH CBEPCTHHUKOB.



TEMATUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmyecTBO yacos
Ne HaumeHoBaHue pa3aesioB u DyekTpoHHBIE (LM (PpPOBBIE)
KonTposabHbie IpakTH4yeckne
n/m | TeM MPOrpamMMsl Bcero o0pa3oBaTeJbHbIE pecypchl
padoTsI padoThI
Paznen 1. ®u3uka 1 e€é posib B NO3HAHMH OKPY/KAIOLIEro MUpa
11 du3nKa - HayKa O IIPUPOJIe 2 0 0 bubmorexa LIOK
' Y prpoX https://m.edsoo.ru/7f416194
Bu6nnoreka [JOK
1.2 o
VISHFICCIHE BETITHHDL 2 0 1 https://m.edso0.ru/7f416194
13 EcTecTBeHHOHAYYHBIN METOA 5 L bubmmorexa [IOK
' MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pasaeny 6
Pa3nen 2. IlepBoHayanbHbIe CBeleHNsI 0 CTPOEHUH BelllecTBa
bubmuorexa LIOK
2.1
Crpoerne pemectsa 1 0 1 https://m.edsoo.ru/7f416194
99 JIBmkeHre u B3auMOJICHCTBUE bubnuoreka [IOK
' YaCTHUI] BEILIECTBA 2 0 1 https://m.edso0.ru/7f416194
aaz2. | ArperarHble COCTOSIHUS 5 0 0 Bbubmuoreka LHOK
3 BEIECTBA https://m.edsoo0.ru/7f416194
HUroro no pazneny 5
Paznen 3. /IBu:xeHue M B3auMo/ieiicTBHE TeJl
Bu6nuoreka [JOK
A M
3 CXAHUHECKOC JIBIDKEHHC 3 0 0 https://m.edsoo.ru/7f416194
3.2 Wuepmus, macca, IIIOTHOCTH 4 2 bu6mmoreka [JOK




https://m.edsoo0.ru/7f416194

3.3

Cuna. Buner cun

14

Bbu6mmoreka IJOK
https://m.edsoo.ru/7f416194

Hroro no pazgeny

21

Pasnen 4. /laByienue TBEPABIX TeJ, :KUJAKOCTEH U ra3oB

Hasnenue. Ilepegaua

R bubnuoreka [IOK
41 FAABICHILL TBCPIIMH TEITAMIL, 3 https://m.edsoo.ru/7f416194
JKUJKOCTSIMU U Ta3aMH — :
Bu6nnoreka [JOK
4.2
Jlaprerne xuxocTh 5 https://m.edso00.ru/7f416194
bubnuoreka LIOK
4.3 A
TMOC(epHOC AaBiCHHe 6 https://m.edso00.ru/7f416194
44 JelicTBrE KUAKOCTH U Ta3a - bubnuoreka [{OK
' Ha MOrpyXEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
HUroro no paszaeny 21
Pa3nen 5. Pabota 1 MOIIHOCTB. DHeprus
bubmmoreka IIOK
A P
> 400Ta H MOIHOCTE 3 https://m.eds00.ru/7f416194
5.2 IIpocTrie MEXaHU3MEI 5 bubmmorexa [IOK
' p https://m.eds00.ru/7f416194
5.3 Mexanngeckast SHEPTrus 4 bubmmorexa LIOK
' p https://m.edso00.ru/7f416194
HUroro no pazneny 12
PeszepBHOE Bpems 3




OBILIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

68

14




8 KJIACC

YACOB I10 ITPOI'PAMME

HauMeHoBaHHE KoauyecTBo yacos
Ne DieKTpOHHBIE (IN(PPOBDBIE)
pa3aejioB M TEM KonTpoabHbIe IIpakTH4yeckue
n/n Bcero o0pa3oBaTelibHbIE pecypchl
nporpamMmMsbl padoThI padoThbI
Paznen 1. TensioBble iBJeHUS
11 CtpoeHue 1 CBOHCTBA ; bubmmorexa [IOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
1.2 TenmoBsIe poOIIECCH bubmorexa LIOK
' pott 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3jnen 2. DinekTpuyeckre 1 MAarHUTHbIE SIBJICHUS
ot ?HGKTpI/I‘IeCKI/Ie 3apsIIbL. BuGmorexa LIOK
' ameeHHf 16 Tea X / 1 https://m.edsoo.ru/7f4181ce
B3anMOACUCTBUC
99 [TocTostHABIN 20 1 - Bubnunoreka [IOK
' DIIEKTPUYECKHUI TOK https://m.edsoo.ru/7f4181ce
bubmuorexa LIOK
23 MarHiTHbIe ABIeHis 6 1 15 https://m.edsoo.ru/7f4181ce
24 DIeKTpOMarHuTHast 4 bubnmnoreka [HOK
' VHTYKIHS https://m.edsoo.ru/7f4181ce
HUroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO
68 3 145




9 KJIACC

HaumeHnoBaHue KoauyecTBo yacos
Ne DieKTpOHHBIE (IN(PPOBDBIE)
pa3aejioB M TEM KonTpoabHbIe IIpakTH4yeckue
n/n Bcero o0pa3oBaTelibHbIE pecypchl
nporpamMmMsbl padoThI padoThbI
Pa3nen 1. Mexanudeckue siBJICHHS
11 MexaHH4ecKoe ABIKCHUE 10 1 bu6nunoreka IJOK
' U CIIOCOOKI €r0 OIMCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa LIOK
1.2 B 7
SAMMOICHCTBHE TeT 20 1 3 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXPaHEHUS 10 3 bubmmorexa [IOK
' P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. Mexanndyeckue K0JIe0aAaHHS M BOJHBI
51 MexaHudeckue bubmoteka [IOK
' Konebanus ! 3 https://m.edsoo.ru/7f41a4a6
59 MexaHu4eCcKue BOJIHEL. 8 1 3 bubmoteka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 15
Paznen 3. DieKTpOMarHuTHOE M0JIe M 3JIEKTPOMATHUTHBIE BOJIHBI
P I 0 ) Buémiorera LIOK
' P https://m.edsoo.ru/7f41a4a6
BOJIHEI
HUroro mo paznery 6

Pa3nea 4. CBeToBbIe SIBJIEHUA




41 3aKOHBI PaCIIPOCTPAHCHUS 6 5 bubnmnoreka [IOK
' cBeTa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI U OITUYECKHUE 6 3 buomuoreka LIOK
' prOOPLI https://m.edsoo.ru/7f41a4a6
43 Paznmoxxenue 6enoro ceera ) bu6nmoreka IJOK
' B CIICKTp 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazpeny 15
Pasjnen 5. KBanroBble siBjieHUSs
51 HSH}ZKZHHZI;I era 4 1 bu6nunoreka IJOK
. IIOT" HHN BCT
ot https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CTDOCHIE ATOMHONO . 1 bu6nunoreka IJOK
. T HHN TOMHOI'O A
P AP 6 https://m.edsoo.ru/7f41a4a6
bubmoteka [IOK
5.3 A
FICPHBIC pearkiitt ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nen 6. IloBTOopuTe1bHO-0000IaK0IINI MOAYJIb
IToBTOpEHUE N
6.1 00001IICHHE COJIEPIKAHUS 9 ) Bubnunoreka [IOK
' Kypca ¢usuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1accC
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME 102 27







INOYPOYHOE INTAHUPOBAHUE
7 KJIACC

Ne

~

Tema ypoka

KoJunuecTBO yacosB

KonTposabHbie

Bcero
padoTsI

IIpakTuyeckue
padoTsI

Jlara
U3Yy4YeHHS

DJIeKTPOHHbIe U (POBbIE
o0pa3oBaTebHbIE

pecypcsbl

®u3nka — HayKa O IpUpoe.
SIBnenus npupoasl

dusnueckue IBICHUI

dusnyeckure BEIUIMHBI U UX
H3MepeHue

Ypok-ucciienoBaHue
"U3mepeHue TeMiepaTyphl
IIPY TIOMOIIH KHIKOCTHOTO
TEPMOMETPA U JaTUNKa
TeMIepaTypsl"

Mertoapl HaAy4YHOTO O3HAHUSL.
Onucanne HU3HUECKUX
SIBJIEHUU C IIOMOILLIO
Mojieei

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

Ypok-uccnenoBaHue
"IIpoBepka runoTess:
JIaJIbHOCTH IT0JIETA MIApHKa,
MYIIEHHOT'0 TOPU30HTAIIBHO,
TeM OOIIbIIIe, YeM OOJIbIIe
BBICOTA ITycKa"

Crpoenue BemecTBa. OMBITHI,

bu6nmoreka IJOK




JOKa3bIBaOIHUEC JUCKPCTHOC
CTPOCHHUEC BEHICCTBA

https://m.edsoo.ru/ff09fe0a

8 JIBIKeHMEe YacTHII BEIIECTBA bubmmorexa LOK
H Betlt https://m.edsoo.ru/ff0a013e
Ypok-ucciemoBanne «OIBITHI
9 10 HAOIIOICHHIO TEIIJIOBOTO
pacIIUPEeHUs Ta30B»
10 ArperaTHble COCTOSTHUS
BeIeCTBa
Oco0eHHOCTH arperaTHBIX
1 g)gsgﬂinn :OI:)H'% . bubimoreka [TOK
HUC IT JI
m pasacity https://m.edsoo.ru/ff0a0378
«IlepBoHaUYaNEHBIE CBEICHUS
0 CTPOEHUH BEIIECTBA»
. lg/iexe;Hn:ecgse NIBIDKEHUE. BuGmorexa LOK
BHOMCPH nu
P https://m.edsoo.ru/ff0a05c6
HEPAaBHOMEPHOE JIBUKCHHE
13 Ckopoctb. EnuHuiet Bbu6nuoreka IJOK
CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHu Bub6imoreka [IOK
JBUOKCHUS https://m.edsoo.ru/ff0a0ae4
15 WNuepunsa. Macca — mepa bubanorexa LIOK
WHEPTHOCTH TeJ https://m.edsoo.ru/ff0a0c10
16 | wacen n obrets sert oo Buémiorera LIOK
https://m.edsoo.ru/ff0a0fee
IJTIOTHOCTH
17 JlaGoparopnast pabota

«OmpeneneHne MWIOTHOCTH




TBéleOFO TCIa»

18 Penrenue 3agau mo teme bubmuoteka LIOK
"I[TnorHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
Cuia Kak XapakTepUCTHKA
19 B3auMoeicTBus Tei. Cuna
ynpyroctd. 3akoH ['yka
JlaboparopHas padota
«3y4eHne 3aBUCUMOCTH
20 pacTspkeHus (nedopmaryn)
IIPY>KUHBI OT IIPUIIOKEHHON
CHJIBDY
91 [[IBnenue Tarorenus. Cuna
TSOKECTH
CBs13b MEXY CUIION TSKECTH
99 u Maccoi tena. Bec Tena. bubmoteka [IOK
Pemienne 3amad4 mo Teme https://m.edsoo.ru/ff0a1778
"Cuna Tsxectu"
C
’ https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKH TIAHET
24 W3mepenue cui. But6immoreka [TOK
Hdunamometp https://m.edsoo.ru/ff0al8cc
bu6nmoreka IJOK
25 B .H
ec Telia. Hiepecomocth https://m.edsoo.ru/ff0al1778
CrnoxeHue JByX CHI,
26 HaIlpaBJIEHHBIX 10 OJHON bubanorexa LIOK

npsmoid. PaBHojelcTByO1Ias
cui

https://m.edsoo.ru/ff0ala70




27

Pemenue 3aga4 o Teme
"PaBHOAEICTBYOMmAS CIUIT"

28

Cuna TpeHus u €€ BUJIBI.
TpeHue B NpUpojie U TEXHUKE

buomuoreka LIOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTtopHas pabota
«M3ydeHne 3aBUCUIMOCTH
CHJIBI TPCHHA CKOJIBKCHUA OT
CHWUJTBI IaBJICHHS U XapakTepa
COIPHUKACAIOIINXCS
MTOBEPXHOCTEN»

bubmuorexa LIOK
https://m.edsoo.ru/ff0alcc8

30

Pewienue 3amay Ha
omnpeneacHue
PaBHOJIEMCTBYIOILIEH CHUIIBI

31

Pemenue 3ana4 no remam:
«Bec tenay, «I'padudaeckoe
n3o0paxenue cuim», «CHIIb»,
«PaBHOZIEMCTBYIOIIAS CUII»

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

32

KontponbHas pabota 1o
TeMaM: «MexaHH4ecKoe
IBIKEHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe n3odpaxeHue
crny, «CHbI»

33

Hasnenne. CriocoObt
YMCHBUICHWSA U YBCJIMUCHUA
JIABIICHHUS

bubnmnoreka [HOK
https://m.edsoo.ru/ff0a20a6

34

JlaBienue rasa. 3aBUCUMOCTh
JaBJeHM ra3a oT 00béMa,
TeMITepaTyphl

bu6nmoreka IJOK
https://m.edsoo.ru/ff0a2376




[lepenaua naBneHus
TBEPIABIMH TEIAMH,

bu6nmoreka IJOK

35
JKAIKOCTSIMH W Ta3aMU. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackans
36 | v ssmcmon sotranen BuGanotexa LIOK
’ A https://m.edsoo.ru/ff0a2718
CHIJIBI TAXKCCTU
37 z;[I:eHeHe Zaﬂiz nc;;e:Me bu6nunoreka IJOK
BJICHHC B XU, TH U
1 A https://m.edsoo.ru/ff0a2826
rase. 3axoH Ilackamnsay
bubmuorexa LIOK
38 Coobmazommecs cocy et https://m.edsoo.ru/ff0a2970
39 Citiba ccxutii Ihece bu6nunoreka IJOK
)41 BJINY HH 11
ApaBit p https://m.eds00.ru/ff0a3136
40 Manomertpsl. [lopuineBoit
JKUIKOCTHBIM HacoC
a1 ATtMocdepa 3emnu u But6immoreka [TOK
NPUYHHBI € CYIIeCTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmMochepHoe But6mmoreka [TOK
IaBIICHUE https://m.edsoo.ru/ff0a2b5a
A ' https://m.edsoo.ru/ff0a2da8
Toppuuennu
o | o mactepor
a e https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOpPs
45 bapomerp-anepons. Bub6imoreka [IOK

ATMocdepHOe JaBIeHNE HA

https://m.edsoo.ru/ff0a2fc4




Pa3JINYHbIX BBICOTAX

46

Pemenune 3amaa mo teme "
ATMocdepHoe naBieHue"

47

JelicTBrEe KUIKOCTH U ras3a
Ha IOTPY>KEHHOE B HUX TEJO.
ApxuMesioBa cuia

bu6nmoreka IJOK
https://m.edsoo.ru/ff0a3276

48

JlaboparopHas padota
«Ornpenenenue
BBITAJIKMBAIOLICH CHJIBI,
JICCTBYIOLIEN Ha TETO,
MOTPY>KEHHOE B YKHUKOCTHY

bubmuorexa LIOK
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHas pabora 1o
teme «MccnegoBanue
3aBHCHMOCTH Beca Teja B
BOJIE OT 00BEMA
MOTPY>KEHHOH B HKOCTh
YACTH TENay»

bubmuorexa LIOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bubmuorexa LIOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas pabota
"KoHcTpynpoBanue
apeoMmeTpa Wiu
KOHCTPYHPOBaHUE JIOJKH U
OIpEAEICHHUE €€
rpy3onogbéMHOCTH"

52

Pemenue 3agad no remam:
«IInaBanue cyaoB.
BosgyxomnaBanuey,
«JlaBneHue TBEpIbIX TEl,

butmmoreka [IOK
https://m.edsoo.ru/ff0a3654




)KHI[KOCTGﬁ n ra3oB»

53

KontponbHas pabota o teme
«JlaBieHue TBEPBIX TEI,
JKUJKOCTEH U ra30B»

54

Mexannueckas pabora

bu6nmoreka IJOK
https://m.edsoo.ru/ff0a3f82

55

Moinocts. Equauniist
MOIIHOCTH

bubnmnoreka IJOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoanue "Pacuér
MOIIIHOCTH, pa3BUBAEMOU IIPU
noabEMe Mo JiecTHuue"

57

IIpocthie MexaHu3Mbl. Peruar.
PaBHOBecue cun Ha peryare

58

Pbiuaru B TexHuke, ObITY U
npupoze. JlabopatopHas
pabota «/ccnenoBanue
YCJIOBU PaBHOBECHUSA
phraara»

05

butmuorexa LIOK
https://m.edsoo.ru/ff0a478e

59

Pemntenue 3agad mo reme
«YclloBUS paBHOBECHS
peI4ara»

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

60

Koaddunment nonesnoro
JNEUCTBHS MeXaHHU3Ma.
JlaGoparopnas pabota
«3mepenue KIIJT
HaKJIOHHOH IIIOCKOCTH»

05

61

Pemrenune 3agau mo teme
"Pabota, momHocTh, KIT/1"

bu6nmoreka IJOK
https://m.edsoo.ru/ff0a4c48




62

MexaHnudeckas SHEPTHsl.
Kunetnueckas n
MTOTCHITUATbHAS SHEPTHSI

bu6nmoreka IJOK
https://m.edsoo.ru/ff0a4252

63

3aKk0oH COXpaHCHUS
MEXaHUYECKOU YHEPTHH

bu6nmoreka IJOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIEPUMEHT I10 TEME
"OKcrnepuMeHTaIbHOEe
OmpeleIeHUE U3MEHEHUS
KUHETUYECKOU U
MOTEHIUAIIBHON SHEPrUU NpU
CKaTBHIBAHHUHU TeJa 10
HaKJIOHHOM MJIOCKOCTH"

65

KontponbHas pabota o Teme
«PaboTta 1 MOIITHOCTB.
OHeprus»

66

PesepBHbIit ypok. PaboTta ¢
TEKCTAMH 110 TEME
"MexaHnuyeckoe IBUKeHue"

bubmoteka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHbIit ypok. PaboTta ¢
TekcTaMHu 110 TeMe " J{aBieHue
TBEPABIX TEJN, )KUJKOCTEN U
razon"

bubmoteka [IOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHEIit ypok. PaboTa ¢
TekcTaMH 110 TeMe "PaborTa.
MormtHoCcTh. DHEpTHS"

OBLIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68

12




8 KJIACC

Ne KosmmuecTBO yacos
Jara Dy1eKTPpOHHBIE MU (POBHIE
T
1 Tema ypoka KonTpoabubie IpakTHyeckne o0pa3oBaTejibHbIE
Bcero HU3y4YeHHUS
/ padoThI padoThI pecypcbl
n
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETHYECKOU L bubmmorexa [IOK
TEOPUH U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOITBEPKICHHS
Macca u pa3mep aToMOB U L
MOJIEKYI
Mogenu TBEPIOTO, KUIKOTO
a3000 a3po 0 COCTOSHUH 1 bubmmorexa [IOK
ur HOT TOSTHUIA
P https://m.edsoo.ru/ff0a540e
BelIecTBa
OO0BsicHEeHHE CBOMCTB
TBEP/IOTO, KUAKOTO U
ra3000pa3HOro COCTOSHUI 1
BEIIeCTBa HAa OCHOBE
TIOJIO’KEHUH MOJIEKYIISIPHO-
KUHETHUYECKON TEOpUHr
Kpucrannmaeckue u 1 bubmmotexa [IOK
amop(HbIe Tena https://m.edsoo.ru/ff0a5800
CmaunBaHue U
L bu6nmmoreka [IOK
KalHJUIAPHOCTb.
p https://m.edsoo.ru/ff0a5530
IIoBepXHOCTHOE HATSHKEHUE
TemnoBoe pacupeHue u 1 Bbubnuorexa LHOK
cKaTue https://m.edsoo.ru/ff0a5a26




Temmnepatypa. CBsi3b

8 TEMIIEPATYPHI CO CKOPOCTHIO
TETJIOBOTO IBYDKCHUS YaCTHIT
B .
R [ —— biuGmorera LIOK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEW SHEPTHH
bubnuoreka LIOK
10 B
HABL TeTIonepeaatin https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus
"IIpakTHueckoe
11 HCTI0JIb30BAHHUE TEIJIOBBIX bubnuoreka LIOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTEePUAJIOB B IICIIAX
sHeprocoepexenus"
12 KonuyecTBo TEIIOTHI. bubmmoreka LIOK
V nenpHas TEMI0EMKOCTD https://m.edso0.ru/ff0a6976
v
13 | Gunanca. Teroobver n BuGmoresa LIOK
’ https://m.edsoo.ru/ff0a7088
TETUIOBOE PaBHOBECHE
JlaboparopHas padbota
HH
| e
p . https://m.edsoo.ru/ff0a6a98
CMEIITUBAaHUN XOJIOTHOH 1
ropsiueit Boab"
Pacuer konudecTBa TEIUIOTHI,
HEOOXOIMMOTO JIJIs
15 HarpeBaHus Tea u

BBIJIEIIIEMOTO UM IIPU
OXJIQXKJIEHUH




JlaboparopHas pabora

bu6nmoreka [JOK

16 "O 5
HIPEACIICHHE ynem’HOH" https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIIeCTBa
17 DHeprus TOIUBA. Y IeTbHas bubmmoreka IIOK
TEIUIOTa CrOPaHHS https://m.edsoo.ru/ff0a7b5a
[InaBnenue u OTBEpACBaHKC
18 KPUCTAIUTMYECKHUX TEl. Bubmuoreka [JOK
VY nenbHast TEIIOTa https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
JIab 0
19 " g OEaZO}ZHa’:: pa :Ta oi bubnnorekxa [IOK
11 JICHU JIbBHOHN
ped e " https://m.edsoo.ru/ff0a72fe
TETUTOTHI TUTABIICHUS JIbAA
20 [TapooOpa3zoBanne u bubmmorexa [IOK
KOHJIeHcanusl. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora
21 ESEOZSII(:ZSZ?;};P;Z:IICHMOCTL brbmmorexa LIOK
JICHCATIHH. https://m.edsoo.ru/ff0a786¢c
TEMIIEPATypPhbl KUIICHUS OT
aTMoc(epHOTo JTaBIeHUS
Brnaxxnocts Bo3yxa.
Jlab o
, | lasoparopia paGor BuGmorera LIOK
pea . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIILHOU BIaYKHOCTH
BO3ayXa"
Pemenne 3amau Ha
23 onpezeieHUE BIaKHOCTH
BO3/yXa
24 [TpuHIHITEL pabOTHI TETIOBBIX




neurateneid. [Taposas
TypOuHa. J[BuraTens
BHYTPEHHETO CTOpaHUs

25

KIIJI TermoBoro mBuraTes.
TenioBble IBUTATENH U
3allUTa OKPYXKaroLel cpeabl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
NpEeBpaICHUS SHEPTHH B
TCIUIOBLIX IMpoHeccax

27

IToaroToBka K KOHTPOJIBHOU
pabote 1o Teme "TerioBsie
sieHust. I3meHeHnue
arperaTHbIX COCTOSIHUM
BelecTra'

bubnunoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbsHas pabora no Teme
"TennoBble IBICHMUS.
W3MmeHeHue arperaTHbix
COCTOSIHMII BeltiecTBa"

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

29

OnekTpu3anusd Tei. J[Ba poga
ANIEKTPUIECKUX 3apsI/IOB

30

Ypok-uccienoBanme
"JneKTpu3arys Teln
MHAYKLIWEH U IpH
CONPUKOCHOBEHUU"

31

BzaumopeiictBue
3apsDKEHHBIX TEJ. 3aKOH
Kynona

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUIECKOE TOJIE.

bu6moreka [IOK




HanpsixeHHOCTD
ANEKTPUYECKOIO MOJIS.
IIpuHnun cynepno3uuuu
3NEKTPUIECKUX TOJeH

https://m.edsoo.ru/ff0a8a0a

Hocurenu QJICKTPUUYCCKUX

33 3apsAa0B. DJIeMEHTAPHBIH
3apsan. CTpoeHue aroma
IT .
34 ; ;;(ZBO,::)II/IK: IZ TUDIIEKTPUKH BuGmorexa [OK
H COXPaHEHUS
p https://m.edsoo.ru/ff0a8ef6
AIIEKTPUIECKOTO 3apsizia
P
35 neI:II;::eeH?g 2:1;@13 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a90cc
JNEKTPUIECCKUX 3apsI0B
ONeKTpUYECKHil TOK, YCIOBUS
36 €ro CyIIECTBOBAHMUSI. Bu6nmoreka [JOK
VICTOYHUKH 7EKTPHUECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JeiicTBUS AIEKTPUIECKOTO Bubmuoreka [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-ucciienoBaHue
38 " JIeliCTBUE AIIEKTPUUECKOTO L
0JIs1 Ha POBOHUKH H
JIAAIEKTPUKA"
39 DIIEKTPUIECKUN TOK B bubmuorexa [IOK
MeTajlax, KUIKOCTAX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpUYeCKas 1erb U e€
COCTaBHBIE YaCTH
41 Cuna toka. JlaboparopHas 05 Bu6nmoreka [JOK




pabora "H3mepenue u
peryImpoBaHue CHITBI TOKA"

https://m.edsoo.ru/ff0a8bd6

42

DJeKTprUECcKOe HAIIPSDKEHHUE.
Bomsr™etp. JIabopaTopHas
pabora "H3mepenue u
peryiMpoBaHue HanpsHKeHus"

0.5

bu6nnoreka [JOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHHE MPOBOJHMKA.
VY enapHOE CONPOTUBICHUE
BEILIECTBA

bubnunoreka LIOK
https://m.edsoo.ru/ff0aa738

44

JlaboparopHas pabota
"3aBUCHMOCTh
AIIEKTPUIECKOTO
COIIPOTHUBJICHUA IPOBOAHUKA
OT €ro0 JUTUHBI, IJIOIIA N
MOTIEPEYHOTO CECUEHHS 1
Marepuaia"

Bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTE CHJIBI TOKA OT
HanpspkeHus. 3akoH OMa a1
y4acTKa Ienu

bubmmoreka LIOK
https://m.edsoo.ru/ff0aad44a

46

JlaboparopHas padora
"HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKa, HIYLIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHHUS
pe3ucTopa U HaNpsHKeHHS Ha
pesucrope"

bubmnoreka LIOK
https://m.edsoo.ru/ff0aa04e

47

HOCHGHOB&TGHLHOG nu
napaui€JIbHOC COCANHCHUA
IIPOBOJIHUKOB

48

JlaboparopHas pabota

bu6mmoreka [IOK




"IIpoBepka npaBuia
CJIO’KEHMSI HalPSDKEHUH Ipu
[0CJIE0BATEILHOM
COEJIMHEHHUH ABYX
pe3ucTopoB”

https://m.edsoo.ru/ff0aaa58

JlaGopaTtopHas pabota
"[IpoBepka mpaBuiia J1ist

Bu6nnoreka [JOK

49
CHUIbL TOka TpH https://m.edsoo.ru/ff0aadle
napauieIbHOM COSIMHEHUN
pe3uctopon”
Pemenue 3anaq Ha
npuMeHeHue 3akoHa Oma st Bubmuoreka [JOK
50
Pa3IHYHOTO COCTUHEHUSI https://m.edsoo.ru/ff0aaf8a
IIPOBOJIHUKOB
Pab
51 3 aeI? - Z(I:(I)cli)mooczia 3ako bubamorewa LIOK
JICKTPHUY I'O T . H
P https://m.edsoo.ru/ff0ab124
Hxoyns-Jlenna
JlaboparopHas padora
"Onpenenenue paboOTh U bubnuoreka [{OK
52
MOIIIHOCTH 3JIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
TOoKa"
DJeKTpuyYecKre Henu 1
53 MOTPEOUTENH AIIEKTPUIECKOM bubmmotexa [IOK
sHepruu B 0bITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbBIKaHUE
IToaroroBka Kk KOHTPOJIBLHOM
54 paboTe 1o Teme bubnuoreka IIOK

"DNeKTpUYECKUE 3apSIbl.
3apspKeHHbIE Tella M UX

https://m.edsoo.ru/ff0abd2c




B3aUMO/JICHCTBUSL.
TlocTosHHBIN 2NEKTPUUECKUIA

n

TOK

KontponbHas padora mmo Teme
"DneKTpUUYECKUE 3apsbl.
3apsoKeHHBIE Tella U UX

bu6nmoreka [JOK

55 .

B3aMMO/ICHCTBHSI. https://m.edsoo.ru/ff0abea8
IToCTOSIHHBIN AIIEKTPUYECKUN
TOK"

56 ITocTosIHHBIE MarHUTBI, HX
B3aNMOJICHCTBHE
Ypok-uccienoBanne

57 "I/II) 8 . 1 bubnnorexa [IOK

3ydeHue nojieiu
Y ; https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MarHUTOB
MarnutHoe none. MaroutHoe

58 3 bubmnuoreka LIOK

nojie 3eMJIM U €ro 3HaueHHe

https://m.edsoo.ru/ff0acOba
JUTS JKM3HU Ha 3eMiie
OmnsiT Opcrena. MarautHoe

59 T0JIE BIEKTPUUECKOr0 TOKa bubnuorexa LJOK
MarHuTHOE T0JIe KATYIIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
IIpumenenune
JIEKTPOMArHUTOB B TEXHUKE.

60 JlaGoparopnast pabota 0.5 Bbubmuoreka LHOK
"U3y4deHne neicTBHs ' https://m.edsoo.ru/ff0ac74a
MarHuTHOTO IOJIS Ha
MIPOBOJIHHUK C TOKOM"

61 DIEeKTPOABUTATETh Bu6nuoreka LJOK

IIOCTOAHHOT'O TOKA.

https://m.edsoo.ru/ff0ac86¢c




Ucnonp3oBanue
ANEKTpOoJIBUTaTENe B
TEXHUYECKUX YCTPOUCTBAaX U
Ha TpaHCIOpTE.
JlaGopaTtopHas pabota
"KonctpyupoBanue u
W3yYeHue padoTHI
aneKTpoaBuraresns”

62

Onbitel @apanes. 3aKkoH
3JIEKTPOMArHUTHOU
unaykuuu. [Ipasuno Jlenna

63

Onextporeneparop. Criocoosl
TOJTYYCHUSI DIEKTPUICCKOH
SHEPTuM. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPTUU

64

[ToaroToBKa K KOHTPOJIBHOM
paboTe 1o Teme
"DIEKTPUUECKUE U
MarHUTHBIE SIBIICHUA"

65

KonTtponbsHas pabora no Teme
"JeKTpuIeCcKue U
MAarHuTHbIE IBIIeHUT"

bubmmoreka LIOK
https://m.edsoo.ru/ff0acb14

66

PesepsHbIit ypok. PaboTta ¢
TekcTaMH 110 TeMe "TennoBrlie
siBieHUs"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepsHbIit ypok. PaboTta ¢
TEKCTAMH 10 TEME
"TTocTOSTHHBIN

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




3JEKTPUIECKUI TOK"

PesepeHslii ypok. Pabora c

68 TEKCTAMHU 110 TEME 1
"MarauTtHele aBieHus"
OBHIEE KOJIMYECTBO YACOB
68 14.5

[10 ITPOI'PAMME




9 KJIACC

No KounyecTBo yacos DJIeKTPOHHbIE
B Jara uudposbie
n/ Tema ypoka KoHTpoibHbIe IpakTuyeckue
Bcero U3y4YeHHUst o0pa3oBare/ibHbIe
I padoTsI padoTsI
pecypchbl
1 MexaHuueckoe ABMKECHHUE. 1
MarepuasibHas TO4Ka
Cucrema oTcuera. bubnunoreka [IOK
2 OTHOCHTEIBHOCTD 1 https://m.edsoo.ru/ff0ad47
MCXaHUYECKOTO IBHKCHUS 4
PaBHOMEpPHOE NpsIMOIMHENHHOE bubamoreta LIOK
3 P P 1 https://m.edsoo.ru/ff0ad19
JBIDKEHHUE
a
HepasnomepHoe
4 NPSAMOJIMHEHHOE JIBH)KEHUE. 1
Cpenusis 1 MTHOBEHHAS
CKOpPOCTh
[IpsimonuueriHoe Bbubmuorexa LIOK
5 PaBHOYCKOPEHHOE JIBIKCHHE. 1 https://m.edsoo.ru/ff0ad8d
Yckopenue 4
CKopocTh IPSAMOIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBM>KEHHS. 1
I'padux ckopoctu
JlaGoparopnas pabota
"Omnpenenenne yCKOPEHHS Tea bubnuoreka [IOK
7 NpY paBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff0adbl

JBWKEHUH 110 HAKJIIOHHOU
iockocth"

8




CBoboaHoe naacHue TCI.

8
OmnpiTel I'anunest
P
OaBHOMZIZHoe lj_llznxc:HHe o BuGmorexa LIOK
KPY>KHOCTH. MO ¥
9 by pHoa . https://m.edsoo.ru/ff0ael?
yacTtoTa oOpaineHus. JIunelinas 6
Y YTJIOBasi CKOPOCTH -
10 LenTpocTpeMUTENIBHOE
yCKOpeHue
e + saxor HEIOTOHA Bu6nmoreka IJOK
BbIN H HBKOTOHA.
11 p https://m.edsoo.ru/ff0ae61
Bexkrop cubl 9
Bropoii 3axon HeroTona bubmmorexa [IOK
12 p B ’ https://m.edsoo.ru/ff0ae72
PaBHogelicTByIOIIas cuna a
Tpetnit 3axon HeroToHa bubmorexa [IOK
13 P ' https://m.edsoo.ru/ff0ae98
Cymepno3urus CuiI 5
Pellieriie 3a1a4 Ha eHeHIE bubmoreka IIOK
IIICHU Y Ha IPUMCHCHHN
14 s P https://m.edsoo.ru/ffOaeb6
3aKkoHOB HrroToHa c
bubmuoreka LIOK
15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0aeca
2
16 Pemenue 3amag mo teme «Crita
YIPYTOCTH
JlaboparopHas pabota bubnuoreka [IOK
17 «OmnpeneneHne KeCTKOCTH https://m.edsoo.ru/ff0aee2

NPY>KUHBD)

8




bubmuoreka LIOK

18 Cuia TpeHust https://m.edsoo.ru/ff0af73
8
Pemenwne 3amau mo teme «Crna Bubmiorexa LIOK
19 A https://m.edsoo.ru/ff0afa2
TPEHUS»
6
JlaboparopHas pabota bubnunoreka [IOK
20 "Omnpenenenue KodhpuImeHTa https://m.edsoo.ru/ff0af8b
TpPEHHS CKOJIbKEHUS" e
Pemrenue 3amad mo teme bubmuoreka IIOK
21 "3akonbl HetoToHa. Cuita https://m.edsoo.ru/ff0afb8
yopyroctu. Cuina tpenus" e
C
sceproro Tarorer bitGmnorera LIOK
22 P i https://m.edsoo.ru/ff0af04
YckopeHue cBOOOTHOTO 4
MaJCHAS -
Ypok-koHbepeHIus
" JIBM>KEHUE TEJ BOKPYT
23 TPaBUTAIMOHHOTO IIEHTPA
(Conneunas cuctema).
lanaxktukn"
28| rametrn nsakon scommpiore. biorera LLOK
Y P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
IlepBas koc €CKasl CKOpocC Bubmorexa LIOK
Basl KOCMHUYCCKas CK Th.
25 P p https://m.edsoo.ru/ff0af33
HesecomocTs 1 ieperpysku c
26 PaBHOBecue marepruaabHONR Bubmoreka [JOK




TOYKU. AOCOIIIOTHO TBEPIOE
Teno. PapHoBecHe TBEPIOTO
TeJla ¢ 3aKperIEHHOW OChIO
BpaIieHus

https://m.edsoo.ru/ffOafe3
6

27 MowmenT cuinebl. LleHTp TsxecT
Penrenue 3agau mo teme bubmuoreka LIOK
28 "MowmeHT cuiibl. LlenTp https://m.edsoo.ru/ff0b02b
TsDKECTH" 4
I o
;)6Li)roeT01:;KaeK ;(OHTpOJ‘ILHOI/I BuGmorexa LIOK
TC 10 TEM
29 ,I,) https://m.edsoo.ru/ff0b040
MexaHuueckoe IBIKECHHE. 8
Bzaumoneiicteue ten" -
KonTtponsHas pabora mo Teme bubmmorexa [IOK
30 "MexaHH4YeCKOe IBUKEHHE. https://m.edsoo.ru/ff0b06e
Bsaumopaeiicrsue ten" C
I?:IMHyJ'IBC Tena. IMIynbec cuIbl. Butmorexa LIOK
aKOH COXpaHEHHUS UMITYJIbCA.
31 P Y https://m.edsoo.ru/ffOb07f
Ypyroe u Heynpyroe 3
B3aMOJICHCTBHE -
Pemenne 3amag mo teme "3ako brbmmorera LIOK
HHICHHU Y I10 TEM H
32 8 Y https://m.edso0.ru/ff0b096
COXpaHEHUs UMITyJIbCa c
VYpok-koHpepeHuus
33 "PeakTHBHOE [BHKEHUE B
MIpHUpOJIE U TEXHUKE"
M 6 Bu6nmoreka IJOK
34 exatriccKad pabora o https://m.edsoo.ru/ff0b0a8

MOIITHOCTB

4




PaGota cUIIBI TSXKECTH, CHITBI

bubmuoreka LIOK

35 https://m.edsoo.ru/ffob0db
YIPYTOCTH U CUJIBI TPEHHUS g
JlaGopaTtopHas pabota
«OnpenencHrie pabOTHI CHITBI

36 TPEHHS [IPH PABHOMEPHOM
JIBUKCHHUHU TeJIa 110
TOPU30HTAIBHON TTOBEPXHOCTHY

37 CBsI3b DHEPTUH U PaOOTHI.
[loTeHnmanbHas SHEPIUst
Kunernveckas sneprusi. Bubmuoreka [JOK

38 Teopema 0 KHHETHYECKOI https://m.edsoo.ru/ff0b0c3
SHEPIUH 2

39 3aKOH COXPaHEHUS SHEPTUU B
MEXaHHKe
JlaboparopHas pabota Bubnuoreka [IOK

40 «M3ydeHne 3akoHa COXpaHCHUS https://m.edsoo.ru/ffOb12f
SHEPTUI» e
KonebarensHoe MBUKEHUE U Bubmorexa LIOK

41 8 https://m.edsoo.ru/ff0b185
€ro XapaKTePUCTUKU g
3aryxatromue KojieOaHusl. Bu6nmoreka IJOK

42 BrinyxkaeHHbIe KoIeOaHusl. https://m.edsoo.ru/ff0b20f
Pesonanc 0

43 Maremaruueckuii u
NPY>KUHHBIA MasiTHUKA

44 Ypok-uccienosanue bubmmoreka [JOK

«3aBHCUMOCTD nepuoaa

https://m.edsoo.ru/ff0b197




KOJIEOAHMI OT KECTKOCTH
IMPY>XXWHBI 1 MAaCCBbI I'py3a»

18

45

IIpeBparenne sHepruu npu
MEXaHMUYECKUX KOJIeOaHUAX

46

JlaGopaTtopHas pabota
«OrmpeieneHue 4acTOTh U
nepuoja Kojaebanuii
NPY>KUHHOTO MasTHUKA)

bubmunoreka LIOK
https://m.edsoo.ru/ffOblae
c

47

JlaboparopHas padota
«[IpoBepka HE3aBUCUMOCTH
nepuoja Koiaebanuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
Macchl Ipy3a»

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

48

MexaHuueckue BOJIHEL.

CBoHCcTBa MEXaHUYECKUX BOJIH.

HpO,I[OJ'IBHLIe " NIOIICPCYHBIC
BOJIHBI

bubmoteka IIOK
https://m.edsoo.ru/ffOb21f
e

49

Ypoxk-koHpepeHHs
"MexaHn4ecKHe BOJIHEI B
TBEpAOM Tene. CelicMuyeckue
BOJIHEI"

50

3ByK. PactpocTpanenue u
OTpakKeHHUE 3ByKa

51

Ypok-ucciienoBaHue
"HaOmarogeHue 3aBUCHMOCTH
BBICOTHI 3BYKa OT YacCTOTHI"

52

I'poMKOCTB 3ByKa M BbICOTA
TOHA. AKyCTHYECKUI pE30HAHC




Ypok-koHpepeHIHs

bubmuoreka LIOK

53 "VabTpa3Byk U HHPPA3BYK B https://m.edsoo.ru/ff0b23c
MIPUPOIE ¥ TEXHUKE" a
IToaroroBka K KOHTPOJIBHOU
5 "3 P bubnnoreka [JOK
aboTe 1Mo Teme "3aKOHBI
54 P https://m.edsoo.ru/ffOb25f
coxpaHeHusa. MexaHuueckue 0
KoJIeOaHMs ¥ BOJIHBI" -
KonTtponsHas pabora o Teme
"3aKOHbBI COXpaHEHMS.
55
MexaHnudeckue Kojieoanus u
BOJIHEI"
S CKTPOMA o6 Tone Bu6nuoreka IJOK
JIEKTPOMAarHUTHOE IOJIE.
56 P https://m.edsoo.ru/ffOb2ab
DNEeKTpOMarHuTHBIE BOJTHBI o
57 CBoiicTBa 3JIEKTPOMArHUTHBIX
BOJIH
Ypoxk-koHpepennusa "[lkana
3JIEKTPOMATrHUTHBIX BOJIH. Bubnunoreka [IOK
58 Hcnonb30Banue https://m.edsoo.ru/ffOb2fe
AJIEKTPOMArHUTHBIX BOJH JIJIS 6
COTOBO# cBsI3M"
Ypok-ucciienoBaHue
"N3ydeHne cBOWCTB Bubmuorexa LIOK
59 AJIEKTPOMArHUTHBIX BOJH C https://m.edsoo.ru/ff0b2c6
[MOMOILIBI0 MOOHIIBHOT'O [¢
tenedona"
Pemenne 3amau Ha
60 OTIpeieNICHUE YacTOThI U JUIUHBI

3JIEKTPOMArHUTHOU BOJIHBI




SHGKTpOMaFHI/ITHaﬂ mnmpupona

bubmuoreka LIOK

61 ceeTa. CKOpOCTH CBETA. https://m.edsoo.ru/ffOb31d
BomHoBBIC CBOMCTBA CBETa 0
Hcrounuku cBera. Bumorexa LIOK
HOITHOTEK
[IpssmonuHeitHoOE
62 P https://m.edsoo.ru/ff0b365
pacrpocTpaHeHHE CBETa. 3
3armenus Connna u JIyHb -
3aKOH OTpa)KEHHsI CBETA. Bumorexa LIOK
HOIHOTEK
3epkana. Pemenue 3amau Ha
63 P A https://m.edsoo.ru/ff0b38c
MIPUMEHEHHUE 3aKOHA 4
OTpakeHHUs CBETa B
betoMIcHIe cBeta. 3aKo Bu6nuoreka IJOK
JIOMJICHHE CBEeTa. 3aKOH
64 p https://m.edsoo.ru/ffOb3ae
MIPETOMIICHHSI CBETa 2
[lomHOE BHYTpEHHEE
OTpa’KE€HUE CBETA. Bbubmuorexa LIOK
65 Hcrosp30BaHKEe MOJTHOTO https://m.edsoo.ru/ff0b3c5
BHYTPEHHETO OTPAKCHUS B ¢
ONTHYECKHX CBETOBOAAX
JlaboparopHas padora
"UccnenoBanre 3aBUCUMOCTH
66 yTia MpeJOMIICHUS] CBETOBOTO
JIy4a OT yrJjia MajicHus Ha
rpaHuie "Bo3ayx-cTekiao""
Ypok-koHbpepeHus
"HMcnonp30BaHKUE TOJHOTO
67 BHYTPEHHETO OTPayKCHHSI:

CBC€TOBOAbI, OIITHKOBOJIOKOHHAs
CBI3L"




JInuser. Onrnyeckast cuia

bubmuoreka LIOK

68 https://m.edsoo.ru/ffOb3f2
JIMH3EI
c
ITocTpoenne n300pakeHnii B buomorexa [TOK
69 P P https://m.eds00.ru/ffOb444
JIMH3aX
a
Onpenenonme ocsenors BuGuorera LIOK
70 pea Y . https://m.edsoo.ru/ff0b420
paCCTOHHI/IH U OIITUYCCKOU 6
CHJIBI cOOMparoIieil JTHH3H " -
Ypok-koHpepeHIus bubnunoreka [IOK
71 "OnruyecKue TMH30BbIE https://m.edsoo.ru/ffOc0a7
npuOops!" €
I'ma3 kak onTHyecKast CHCTEMA bubmorexa LIOK
72 ' https://m.edsoo.ru/ff0b468
3penue
4
Ypoxk-koHpepenus "ledexTor
73 3penusi. Kak coxpanuthb
3penue”
e
74 P- ' https://m.edsoo.ru/ff0c0f4
CrnoxeHue CreKTpaTbHBIX c
1BeTOR. Jlucrepcus cBeta =
JlaboparopHas padota "OIbIThI
e e s
75 P P t https://m.edsoo.ru/ffOc0e2

NpeAMETOB MPU UX
HaOJII0IEHNH Yepe3 LIBETOBbIC
bunbTpHI"

a




VYpok-nipaktuky™m "BonHoBbIE

76 CBOICTBa CBeTa: IUCICPCHS,
uHTephepeHnys u Tudpaxmus”
bu6nmoreka IJOK
77 Ombrrer Pesephopaa i https://m.edsoo.ru/ffOc12a
TUTaHEeTapHAs MOJIEh aTOMa 3
78 [Tocrynatel bopa. Moaens
atoma bopa
Hcnyckanue u noriaomeHue bubmmorexa [IOK
79 cBera aToMOM. KBaHTHI. https://m.edsoo.ru/ff0c144
JIuHenyaTeIe CIIEKTPEI c
YPpOK-IpaKTUKYM bubnunoreka [IOK
80 "HabuoieHue CIIeKTPOB https://m.edsoo.ru/ff0c155
ucnyckanus" 0
bubmoreka IIOK
81 PanroakTUBHOCTD U €€ BUIBI https://m.edsoo.ru/ff0c167
2
CTpocHIE ATOMHOIO . bubmoreka IIOK
T HHN TOMHOI'O A .
82 P o https://m.edsoo.ru/ff0c18a
Hyxnonnas mozens c
PanmnoakTuBHEIE IpEBpAIICHHS bubamorera LIOK
83 AHO © MPEBPATHCHIA. https://m.edsoo.ru/ff0clal
N3oTomnml
4
Pemrenne 3agau mo teme: Bu6nmoreka IJOK
84 "PaMoaKTHBHbIC https://m.edsoo.ru/ffOclb4
npesparieHus” a
85 ITepuon monypacnana
86 Ypok-koHpepeHIus bubnuoreka [IOK




"PannoakTUBHBIE H3TyYEHUS B
MPUPOE, METUIINHE, TEXHUKE"

https://m.edsoo.ru/ff0c212
6

S nepuble peakuu. 3aKOHbI

bubmuoreka LIOK

87 COXpaHEHHs 3apsAI0BOrO U https://m.edsoo.ru/ff0c1c5
MacCOBOTO YHCEN 8
5 bubmuoreka LIOK
HEpTHs CBSI3U aTOMHBIX SIIIEP.
88 P P https://m.edsoo.ru/ff0c1d7
CBs13p Macchl ¥ SHEPTUH N
89 Pewenue 3anay no reme
"SnepHble peakuu"
Peaknmu cuHTE3a M ACICHUS Bu6nuoreka IJOK
90 saep. ICTOYHUKY SHEPTUH https://m.edsoo.ru/ff0c1e8
ConHua ¥ 3BE3] 8
Ypoxk-koHbpepenuus "AnepHast
91 sHepretuka. JleicTBus
PaINOAaKTUBHBIX U3TyYCHUN Ha
>KUBBIE€ OpraHU3MBbI"
[ToaroToBKa K KOHTPOJIBHOM
pabote 1o Teme Bbubmuorexa LIOK
92 "DeKTPOMArHUTHOE TTOJIE. https://m.edsoo.ru/ff0c223
DNEeKTPOMarHuTHBIC BOJIHBIL. e
KBanToBbIe siBacHUS"
KonTponbHas paborta o teme
93 "JJIeKTPOMarHuTHOE TIOJIE.
DNEKTPOMarHUTHBIC BOJIHBIL
KBanToBbie siBacHUS"
94 IToBTOpenue, 0600IICHHE. bubmuoreka IIOK

JlaboparopHbie pabOTHI 110

https://m.edsoo.ru/ff0c245




Kypcy "B3anmopeiictue ten"

a

IToBTOpeHue, 06o0IICHNE.
Perienne pacueTHBIX U

bu6nmoreka IJOK

95 https://m.edsoo.ru/ff0c257
KaueCTBCHHBIX 3a7a4 I10 TEME 5
"TemoBble poriecchl” =
IT 0600 .
P:B::OszH; Oe OOHHeHHe Bubnunoreka [IOK
[IEHH YETHEIX U
96 P https://m.edsoo.ru/ff0c2a2
KaueCTBCHHBIX 3a7a4 10 TEME 5
"KIIJI TermoBbIX nBurareiei" -
E:B’ZOPCGHI/I;; Oe606H16HI/Ie. BuGmorexa LIOK
[IEHH YETHEIX U
97 P https://m.edsoo.ru/ff0c2b3
KaueCTBCHHBIX 3a7a4 10 TEME 0
"KII/] anexTpoycTaHOBOK" -
IToBTOpeHue, 0600IICHNE. bubmuoreka LIOK
98 JlabopatopHbie pabOTHI MO https://m.edsoo.ru/ff0c2c5
Kypcy "CeroBble sABICHHA" 2
IT 000 .
PaGora ¢ rexcrasi o rene Enmotaca LIOK
99 " https://m.edsoo.ru/ff0c2d6
3aKOHBI COXpPAHEHHUS B 2
MeXaHHKe" -
IToBTOpenue, 06o0IIeHNE. Bu6nuoreka IJOK
100 Pabora ¢ TekcTaMu 10 TEME https://m.edsoo.ru/ff0c2e8
"Konebanust u BOIHBI" 2
[ToBTOpenue, 0600IICHHE. bubmuoreka IIOK
101 Pabora ¢ Texctamu o reme https://m.edsoo.ru/ff0c304
"CBeTOBBIC SIBJICHUS" 4
102 IToBTOpenue, 0600IICHHE.

Pabora ¢ Texkcrtamu o Teme




"KBanTOBas u sipepHas Gpusnxa”

OBLIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

27







YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI JJI51 YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HHTEPHET






