


IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uke HAa ypoOBHE OCHOBHOTO OOIIEero oOpa3oBaHHs COCTaBJICHA Ha OCHOBE
MOJIOKEHUH U TpeOOBaHU K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOI 00pazoBaTeIbHON
nporpammsl, npeacrasieHHbix B @PI'OC OO0, a takxke ¢ yu€toM ¢enepaibHOi pabodeil mporpaMmbl
BocniuTanus v Konuenmuu npernonaBanus yaeoHoro npeamera «Dusnkay.

Conepxkanue mporpamMmbl Mo (U3MKE HampaBieHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYyYalOIIMXCS W OPraHH3alHi0 M3y4deHUs (HU3UKKM Ha JesATeIbHOCTHOW OcHOBe. B
nporpamMme 1o (pu3UKe YUUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO MpenMeTa B peau3aiui TpeOoBaHUi
OI'OC OO0 K miIaHUPYEMBbIM JIMUYHOCTHBIM M METAIllpeIMETHBIM pe3ylbTaraM OOY4eHHs, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOILEro
o0OpazoBaHwUsI.

[Tporpamma o ¢u3nke ycTaHaBIMBAET paclpeiesieHne y4eOHOTo MaTepuaa o rojamM o0y4ueHus
(Mo kyaccam), mpeiaraeT NPUMEPHYIO MOCJIE0OBATEIbHOCTh U3YYEHUs TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COAEPKAHMSI U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yUaromuxcs.

[Iporpamma no ¢usuke pa3zpaboTaHa ¢ IENbI0 OKAa3aHUS METOJAMYECKOMN MOMOIIU YYUTENIO B
co3gaHuu paboydel mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

Ou3nka SBISIETCS CHUCTEMOOOPA3yIOUIUM Ui €CTECTBEHHOHAYyYHBIX Y4YEOHBIX IPEIMETOB,
MIOCKOJIbKY (M3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB W SBJIEHUI, HM3y4aeMbIX XUMUEH,
Ouosoruei, acrpoHoMuel U puznUecKoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY
MUpa, IpeJoCTaBseT Haubosee sicHble 00pa3ibl MPUMEHEHHs] HAyYHOIO METOJia MO3HaHUs, TO e€CTh
crioco6a MmoyrydyeHust A0CTOBEPHBIX 3HAHUN O MHUPE.

Onna u3 T7IaBHBIX 337a4 (U3HYECKOTO 00pa30BaHMs B CTPYKType 00I1Iero oopa3oBaHusi COCTOUT
B (hpopMHpOBaHNM €CTECTBEHHOHAYYHOI TPaMOTHOCTH U MHTEpeca K HayKe Y 00y4aronnxcs.

WN3yuenne ¢u3ukm Ha 0a30BOM YpPOBHE IMpENIoJiaraeT OBJAJCHHE  CIEIYIOIIUMU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOIIMMHI €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb:!

® HayyHO OOBSCHSTDH SIBIICHUS;

® OLEHUBATh U MOHUMATh 0COOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;

e HHTEPNPETUPOBATH JaHHBIC U HUCIIOIH30BATh HAYYHbIE JOKA3aTEIbCTBA TS [TOJTy4EHUS
BBIBOJIOB.

enu uzyyenus pu3uky Ha ypoBHE OCHOBHOTO 00111er0 00pazoBaHus orpenaeieHsl B Konnenmuuu
npenojaBaHusi yueOHoro mnpeamera «®Dusuka» B 00pa3oBaTeNIbHBIX Opranu3zainusx Poccuiickoi
Ddenepanuu, peaqu3yrInX OCHOBHBIE 001Ie00pa3oBaTeNbHbIe TPOTPAMMBI, YTBEPXKIEHHOH pelieHnemM
Komnerun MunucrepctBa npocsenienus Poccuiickoit @enepanuu (mpotokoi ot 3 nexadps 2019 r. Ne
[1K4BH).

Heaun n3yyeHus GpuU3NKu:

e MpuoOpeTeHHe MHTEpeca U CTPEeMJICHHS OO0YyJarolIMXcs K HayYHOMY H3YUEHHUIO MPUPO/IHL,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE MpPEJCTABICHUH O HAaydyHOM MeEToJe TMOo3HaHMA U  (OpPMHUpPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;

e (opMupOBaHME HAYYHOTO MHMPOBO33PEHMsI KaK pe3yilbTaTa HM3y4eHUs OCHOB CTPOEHHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHY;

e (opMupoBaHHE NPEACTABICHUN O poJid (PU3MKH Ul Pa3BUTHUS IPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHI];




® Dpa3BUTHE TMPEICTABICHUH O BO3MOXHBIX cdepax Oynymeid mnpodeccuoHaIbHON
NEeATEIbHOCTH, CBA3aHHOW C (PU3MKOW, MOATOTOBKA K JajbHeWIeMy OOy4eHHIO B 3TOM
HaIpaBJICHUU.

JlocTIbKeHHe 3THX IIeJie mporpaMmbl 1o (pu3KMKe HAa YpOBHE OCHOBHOTO OOIEro oOpa3oBaHHS

o0ecrieunBaeTCsl pEICHUEM CIIeIYIONINX 3a/1a4:

e npuoOpeTeHHe 3HAHWKA O NUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHMYECKUX, TEIUIOBBIX,
AIEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe yMEHHUI OMHCHIBATh M OOBSICHATH (PU3MUECKHE SBICHHUS C MCIOJIb30BaHUEM
MOJIYYCHHBIX 3HAHUI;

® OCBOGHHE METOJIOB PELICHHUS MPOCTEUIINX PACUETHBIX 33Jau C UCIOJIB30BAHUEM (U3NIECKUX
MO/IeJIel, TBOPUECKUX U MPAKTHKOOPHUEHTHPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUI HAONIOMATh NMPHUPOJIHBIC SBICHHUS W BBITIOJHATH OIBITHI, JaOOpaTOpHbIE
paboTBl W OSKCHEPUMEHTAJbHBIE WCCICIOBAHUS C HWCIOJIB30BAHUEM HW3MEPUTEIBHBIX
11002 (J5]0):

e ocBoeHHe TMpUEMOB paboTel ¢ wuHMopManmend (UINIECKOTO COACp)KAHUS, BKIIOYAS
WH(POPMAIIHIO O COBPEMEHHBIX JOCTIKEHUSX (DU3HMKH, aHAIN3 M KPUTHYECKOE OICHHBAHUE
nHpopmanuy;

® 3HAKOMCTBO cO cdepamu TpodecCHOHATBLHON MEATeTbHOCTH, CBS3aHHBIMU C (DU3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHHUSX (PH3HUECKON HAYKH.

Ha wusydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs
oTBoauTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 waca B Heziento), B 8 kimacce — 68 yacoB (2 Jaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEINIO).

[Ipemymaraemerii B mporpaMme 1o (uU3MKe TMepeveHb Ja0OPaTOPHBIX PAOOT M OIBITOB HOCUT
PEKOMEHIATEbHBII XapaKTep, YIUTEIb JIeIaeT BEIOOp MPOBEICHHUS JIAO0PATOPHBIX paOdOT U OTIBITOB C
yu€TOM HMHIUBUAYATIbHBIX OCOOCHHOCTEH OOYyJarolmIMXcs, CIHCKAa SKCIIEPHUMEHTAIBHBIX 3aJaHuH,
npeJylaraeéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO K3aMeHa 1o (usuke.




COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY’KAIOIEro MUpa.

®usuka — Hayka o mnpupoje. fBieHus npuponpl. Pu3NUECKUE SBICHHS: MEXaHUYECKHUE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenWuyMHBL. M3mepenwe (Qu3muecknx BenuuumH. Du3HUECKHE TPUOOPHI.
[TorpemHoCTh M3MEpEeHNA. MeXayHapOoIHAs CUCTEMA €IMHMLI.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAyKH M3ydaroT MpUPOIy. EcTecTBEHHOHAYYHBIH METOX
MO3HaHUs: HaOJIOZEHHE, MOCTAaHOBKAa HAYYHOIO BOIPOCA, BBIABMIKEHHE TUIOTE3, SKCIEPUMEHT IO
MIPOBEPKE TUIOTE3, 00BsICHEHHE Habt01aeMoro siBJieHus. Onrcanue GU3NIeCKuX IBICHUN C TOMOIIBIO
MOJIEJIEH.

Jemoncmpayuu.

1. MexaHnyeckue, TEeMIOBbIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. ®usnueckue mnpuOOpHl W Mpollenypa MNPSAMBIX H3MEPEHHIl aHaloOroBbIM M LU(POBBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHbI JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenue remneparypsl Ipy MOMOIIH KUIKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.
[IpoBenenue uccnenoBanms Mo MPOBEPKE TMIOTE3bL: JATbHOCTh MOJIETA IAPUKA, TYILIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIE BBICOTA MTyCKa.

Pasznen 2. [lepBoHayaibHble CBeIEHUS O CTPOEHUHU BeleCTBA.

Crpoenue BemecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbIThI, JOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBrxeHue yactull Bemectsa. CBsA3b CKOPOCTH JABWKEHUS YaCTHI] ¢ TeMIeparypoil. bBpoyHoBckoe
nBukeHue, quddysus. BzaumoaelicTBrue 4acTull BelecTBa: NPUTSKEHUE U OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUSA BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTATUIMYECKUX)
Ten. B3auMocBs3b MeXIy CBOHCTBAMM BEIIECTB B pPa3HbIX arperaTHbIX COCTOSIHUAX M HUX
aTOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHKEHUSI.

2. HaGmonenue nuddysun.

ouhswWwNeE

3. HaGmionenue siBneHU#, OOBACHAIOIIMXCA MPUTSDKEHWEM WIM OTTAJKMBAHUEM YaCTHI
BEIIECTBA.

Jlabopamopuwvie pabomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHueM (poTorpaduii).

2. OmbITHI IO HAOIOJIEHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPHUTSIKEHUS.

Paznea 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.




Mexannueckoe ABUKeHHE. PaBHOMepHOEe U HepaBHOMepHOe nBmkeHue. Ckopoctb. CpenHss
CKOPOCTb [P HEPABHOMEPHOM JABWKEHUU. Pacuér myTH ¥ BpeMEHU JABHXKEHUS.

SIBnenue uHepuuu. 3akOH MHEpLUMU. B3aumoneiicTBue Tesl Kak MpUYMHA U3MEHEHUsI CKOPOCTH
IBUOKEHMS Tenl. Macca kak Mepa uHepTHOCTH Tena. IlmoTHocTh BemiecTBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00bEMA BEILIECTBA.

Cuna kak xapakrepucTuka B3aumojeiictBus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIbI C MOMOIIBIO TUHAMOMETpa. SIBieHHEe TArOTeHHs M cuija TsbkecTd. Cuina TSKECTH Ha JPYrux
mwaHerax. Bec Tena. Hesecomocts. CroxeHue cHjl, HAIpaBJIEHHBIX 10 OJHOM MpPSAMOH.
PaBnopeiictByromas cuil. Cusa tpeHus. TpeHue cKojabKeHHUs U TpeHHe Mokos. TpeHue B mpupoje U
TEXHHUKE.

Jemoncmpayuu.

Habnroienne MexaHu4ecKoro IBUKEHHS Tela.

N3mepenune ckopocTH NPSMOJIUHENHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUH.

Habntonenue n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc M0 B3aUMOJICUCTBHIO TETT.

o vk wnNpeE

CroxxeHue cuil, HalpaBJICHHBIX IO OJJHOW MPSIMOA.

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBIDKEHUS (IIapuka B IKUIAKOCTH, MOJIETH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK JIajee).

2. OmpeneneHue cpenHed CKOPOCTH CKOJBKEHHA Opycka WIM IIapuka [0 HaKIOHHOM
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTsDKeHHUs (nedopMmarii) TPYKHUHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CWJIbl TPEHHUS CKOJBKEHUS OT Beca Teila U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

HaBnenue. CriocoObl YMEHBIICHUS M yBEIMYEHHUs JaBieHHs. JlaBineHue rasza. 3aBUCUMOCTD
JaBJieHUs raza ot oOb&ma, TemmepaTypbl. [lepemaua naBneHus TBEPABIMHU TEJNaMHU, KHUAKOCTAMHU U
razamu. 3akoH [lackans. [ITHeBMaTnyeckue MamuHbl. 3aBUCUMOCTD JABJICHUS KUJKOCTH OT TJTyOUHBI.
I'unpocratuyeckuii mapanoke. CooOmiaromuecs cocyabl. I uapaBnuyeckie MEXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe gaBienue. [[pudnHbl cyecTBOBaHMs BO3AYLIHON 000JI0YKH
3emnu. Onwir Toppuyermnu. M3mepenue atMocepHOTo MaBieHHs. 3aBUCUMOCTb aTMOC(HEPHOro
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! amnst uaMepeHust arMochEepHOTO AaBIICHUS.

JleiicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BrlTankuBaromias (apXxuMeaoBa) cuia.
3akon Apxumena. [InaBanue Ten. Bo3ayxormniaBaHue.

Jemoncmpayuu.
3aBUCUMOCTD JAaBJICHUS T'a3a OT TEMIIEPATYpPHI.

[lepenaua naBneHus )KUJIKOCTHIO U Ta30M.

Coobmaromumecs: Cocypl.

I'mppaBnuueckuit pecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTh BBITAJIKUBAIOIICH CHUJIBI OT 00BEMa MOTPYXKEHHOW YACTH Tela M TUIOTHOCTHU
AKUJKOCTH.

o Uk wnNeE




7. PaBEHCTBO BBITAJIKMBAIOLIEH CUJIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcioBue muaBaHUs TEJ: IUIABAHUE WU NOTPYKEHHUE Tl B 3aBUCHUMOCTU OT COOTHOIUEHUS
IJIOTHOCTEHN TeJa U )KUJKOCTH.

Jlabopamopusvie pabomot u onvimul.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMaA NMOTpyKEHHONU B KUJKOCTh 4acTU
Tena.

2. OrmpeneneHue BbITAIKUBAOLIEH CUIIBL, JEMCTBYIOLIECH HA TENO, MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEMCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT
MAacCChI Tea.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIAKOCTh YACTU TeJA U OT IJIOTHOCTHU KUJIKOCTH.

5. KoHcTpympoBaHume apeoMeTrpa WIM KOHCTPYHPOBAaHHME JIOAKA U  OIpEACIICHHE €€

rpy30I10AbEMHOCTH.

Pa3nea 5. PaGora u MomHocTh. JHeEprus.

Mexannyeckasi pabota. MOIIHOCTb.

[IpocThie MeXxaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCThb. lIpaBWiO paBHOBECHs phluara.
[Ipumenenue npaBuiaa paBHOBecUsl pblyara K 0J0ky. «3osoTtoe npaBuio» mexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanundeckas sHeprus. Kunernueckas u noreHumansHas sHeprus. [IpeBpamenue ogHOro Buaa
MEXaHUYECKOM PHEPTUH B IPYroil. 3aKOH COXPAHEHHUsI SHEPTUU B MEXAHMKE.

Hemoncmpayuu.

1. IIpumepbl NPOCTBIX MEXAaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Omnpenenenue paboOThl CUIIBI TPEHUSI P PABHOMEPHOM JIBKEHUH TeJla 10 TOPU30HTAILHON

ITOBEPXHOCTH.

2. UccnenoBanue ycliOBU paBHOBECHS pblyara.

3. Usmepenune KIIJ] HakIOHHOM MJIOCKOCTH.

4. H3zyudeHue 3aKOHA COXPaHEHUS MEXaHUYECKOU DHEPTUU.

8 KVIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TIOJIOKEHUS MOJICKYJSIPHO-KHUHETHYECKONW TEOpPHH CTPOCHHs BelecTBa. Macca u
pa3mMepbl  atoMOB M MoOJeKyJd.  OnbITel, MNOATBEPXKJAIOIIME  OCHOBHBIE  IOJIOKEHHS
MOJIEKYJISIPHOKUHETUYECKOM TEOpHUH.

Mogenu TBEPIOTO, XUIKOTO W Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucramumueckue u
amopdubie Tena. OObSICHEHHWE CBOWCTB Ta30B, KHAKOCTEH M TBEPABIX TEJI HAa OCHOBE IOJIOKCHUI
MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMaunBaHUe U KallWUISIPHbIE siBJIeHUA. TemioBoe paciuupeHue
H C)KaTHe.

Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMXKEHHS 4acTHULl. BHyTpeHHsIs
sHeprus. CrocoObl M3MEHEHHUSI BHYTPEHHEW SHEPruu: Terlonepenadya u coBepliieHrne paboTsl. Bums
TEIIONEpeIauu: TEIIONPOBOAHOCTh, KOHBEKIUS, N3TyUEHHUE.

KoanuecTtBo TemnoTel. VYaenpHas TEIIOEMKOCTh BEIIECTBA. T1e€IIOOOMEH M  TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO Oananca. [lnaBneHune u oTBepeBaHne KPUCTATUIMYECKUX BEIIECTB.
VYaensHas TeruioTa miuaBieHus. [lapooOpazoBanue u konaeHcanus. Mcnapenue. Kunenue. YaenbHas
TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUSI OT aTMOC(EPHOTO aBICHHS.

6



Bnaxnocts Bo3ayxa.
OHeprus TOIIMBA. Y ie]bHAasl TEIJIOTA CrOPaHUsL.

[Tpunnuns! padotel TermnoBeix apurateneii KI1/I reruioBoro neurarens. TemnoBble ABUraTeIn U
3alUTa OKPYKAOLIEH CPebl.
3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUN B TEIUIOBBIX IIPOLECCAX.

Jemoncmpayuu.

1. HaOGmroneHnue OpOyHOBCKOTO JBMKEHHUSL.

2. HaGmronenue nuddy3un.

3. HaGmonenue siBneHUI cMauyuBaHUs U KaWIISIPHBIX SBJICHUMH.

4. HaOmroneHue TernjaoBOro pacliupeHus Tedl.

5. M3meHeHue naBiaeHMs raza IpU U3MEHEHUHU 00bEMA U HarpeBaHUU WM OXJIAXKACHUU.

6. IIpaBuna uzMepeHus TeMIepaTypsl.

7. Bwupael Tenonepenayu.

8. OxyaxkJeHue Mpu COBEPIIEHUH PabOThI.

9. HarpeBanue npu coBepiieHny pabOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHeHHE TEMIOEMKOCTEN pa3IUYHbIX BEIIECTB.

11. Habnronenne KumneHus.

12. HabmoieHue nocTosHCTBa TEMITEPATyphl PH TUIaBJICHUH.

13. Moenu TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnwie pabomel u onvimel.

1. OmnbITbl IO 0OHAPYKEHUIO IEHCTBUS CUJI MOJIEKYISPHOTO MPUTSKEHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OmnbIThI O HAOJIOJIEHUIO TEIIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH U TBEPABIX TEIl.

4. Onmnpenenenue AaBlIeHUs BO3yXa B Oa/sIOHE IITPUILIA.

5. OmbIThl, 1EMOHCTPUPYIOIIHNE 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT €ro 00bEéMa M HarpeBaHus
WM OXJIAXKICHUS.

6. IlpoBepka rumoTe3bl JIMHEWHOW 3aBUCHUMOCTH  JUIMHBI  CTOJOMKA KUAKOCTH B
TEPMOMETPHUUECKOM TPyOKe OT TeMIIepaTyphbl.

7. HaOnronenue n3MeHEeHUsI BHYTPEHHEH SHEPTUU Teja B pe3ylbTare Terionepenadu u padoTsl
BHEIITHUX CHUJL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MTPU CMEUIMBAHUH XOJIOIHOM U TOpsiYei BOAbI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MpPHU TEIUNIOOOMEHE C HarpeTbhiM
METAJUTHYECKUM IMIIMHAPOM.

10. Ompenenenue yeabHOM TEMI0EMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Ompenenenrie OTHOCUTEIBHON BIKHOCTH BO3yXa.

13. Ompenenenue yeabHOM TEIUIOTHI MJIaBICHUS JIb/Ia.

Pa3nes 7. duekTpryeckne 1 MATHUTHBIC SIBJICHUS.

Onexrpusanus Tei. [[Ba poaa 3IeKTpUUecKUX 3apsaa0B. BzaumonenicTBue 3apsHKeHHbIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHJIbI B3aMMOJICHCTBHSI 3apsDKEHHBIX TNl OT BEJIMYMHBI 3apsiI0B M PACCTOSHUS
MEXIy TellaMu).

Onexrpuueckoe mnoje. Hampsok€HHOCTh snexkTpuueckoro mnouid. IlpuHnun cynepnosunuun
ANIEKTPUUYECKHX TOJIeH (Ha KaYeCTBEHHOM YpPOBHE).




Hocurenu snekrpuyeckux 3apsaoB. DJIEMEHTApHBIM 3JeKTpudeckuid 3apsia. CTpoeHue atoma.
[IpoBOAHMKY M AUDIEKTPUKH. 3aKOH COXPAHEHHUS FIEKTPUUECKOTO 3apsia.

DNEeKTPUYECKUM TOK. Y CIIOBHUS CYIIECTBOBAHUS AIEKTPUUECKOTO ToKa. ICTOUHHKN OCTOSTHHOTO
ToKa. JIEMCTBUS IEKTPUUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE). DIEKTPUUYECKUNA TOK B
KHUJKOCTSAX U razax.

Onexrpuueckas uenb. Cuna Toka. Dnekrpudyeckoe HanpspkeHue. ConpoTHUBIEHUE MPOBOIHUKA.
VYaenpHOE compoTHBieHHE BemiecTBa. 3akoH Oma s ydactka uenu. llocienoBaTenbHoe u
IapajuiesIbHOE COEAMHEHNE TIPOBOIHUKOB.

PaboTa m MOIIHOCTH 3JE€KTpHUUECKOT0 TOoKa. 3akoH JDkoyns—JIeHma. DimexkTpuyeckue menu u
MOTPEOUTENN IIEKTPUIECKON dHEprur B ObITYy. KOpoTKOE 3aMbIKaHUeE.

[ToctostHHbIE MarHUTHI. B3anMoielicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHOE noJie. MarHutHoe
moJsie 3eMJIM M €ro 3HadeHue I Ku3Hu Ha 3emute. OnbiT DpcTeaa. MarHuTHOE MOJIe JIEKTPUUECKOTO
ToKa. [I[puMeHeHne >IeKTPOMarHiuTOB B TEXHUKE. J[eicTBHE MarHUTHOTO TOJISl HA TPOBOTHUK C TOKOM.
DNeKTpoJABUTATEh TIOCTOSHHOTO ToKa. lMcrmonb3oBaHWE SIEKTPOJABHUrareieii B TEXHHUYECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.

OnbiTel Dapanes. SABnenue snekTpoMarauTHoM nHAYKIWK. [IpaBuno Jlenna. DnekTporeneparop.
CrocoObl MOMy4YeHUsT DJAEKTPUUSCKON SHEPTHH. DJIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HMCTOYHHKAX
SHEPTUH.

Hemoncmpayuu.

DIeKTpu3anus Tell.
JIBa pojia ANMEKTPUYECKUX 3apsA0B M B3aUMOICHCTBUE 3apsKCHHBIX TEJl.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTHuecKas UHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUYECKUX 3aPAI0B.
[IpoBOTHUKY U TUAIIEKTPUKH.
MonenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.
W cTouHMKY TOCTOSIHHOTO TOKA.
JIefCTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIAKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHue cuiibl TOKa aMIepMeTpoM.
. I3MepeHnue 31eKTprUuecKoro HanpsKeHUs! BOJIbTMETPOM.
. PeocTar u marasus conpoTUBICHHIA.
. BsaumoieficTBie MOCTOSIHHBIX MarHUTOB.
. MoienrpoBaHue HEBO3MOXKHOCTHU Pa3/IeJICHHs MOJTIOCOB MarHUTA.
. MoienrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarauTHoO€ 1noJie TOKa. DJEeKTPOMarHur.
. JleficTBHe MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENh OCTOSHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIlpaBJI€HUS WHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSTHHOTO TOKA.
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Jlabopamopusvie pabomot u onvimeul.

OnbITHI M0 HAOTIOACHUIO STICKTPHU3AIUH TNl MHAYKIIUEH U PU COMTPUKOCHOBEHUHU.
HccnenoBanue neiCTBUS DIIEKTPUIECKOTO TOJIS HA TIPOBOJHUKH U JUAJICKTPHKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IIETTH MTOCTOSTHHOTO TOKA.

W3mepenue u perympoBaHUe CHITBI TOKA.

N3mepenue u peryampoBaHue HalPSKEHUS.

oukwNeE

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MJIYHIErO 4e€pe3 pPE3UCTOpP, OT CONPOTHUBIIECHUS
pe3ucTopa U HANpPSKEHUS Ha PE3UCTOPE.
7. OmnbIThl, 1EMOHCTPUPYIOIIHNE 3aBUCUMOCTb AIEKTPHUUECKOTO COIIPOTUBIIEHHS IPOBOJIHUKA OT
€ro JJIMHBI, IUIOIIA/IU IIONIEPEYHOTO CEUYEHUS U MaTepHaia.
8. IlpoBepka mpaBwiIa CIOXKEHHUS HANPSHKEHUW TMPU TMOCIEIOBATEIIBHOM COCIUHEHUU JBYX
PE3UCTOPOB.
9. IlpoBepka nmpaBuia Jjsl CHJIbI TOKa MPU HapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Omnpenienenue pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
11. OmnpeneneHre MOIMIHOCTH 3JIEKTPUUYECKOTO TOKa, BBIIEISIEMOM Ha pe3ucTope.
12. UccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3 JIAMIIOUKY, OT HANpsHKEHHs Ha HEl.
13. Onpenenenune KII/[ HarpeBaTens.
14. UccnemoBanue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSTHHLIX MAarHUTOB.
15. I/I3yqu1/Ie MardavTHOI'O IOJIA MOCTOSAHHBIX MArHUTOB ITPH UX O6’I)CHI/IH6HI/II/I H pasaCICHUMN.
16. MccnenoBanne IeHCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUSL KAaTYIIKH C TOKOM H
MarHura OT CHJIbl TOKA M HalpaBJIeHUs TOKA B KaTYIIIKE.
18. 3yueHue AelCTBUS MArHUTHOTO I10JIs1 HA TPOBOHUK C TOKOM.
19. KoHcTpynpoBaHue U U3ydeHue paboThl 3JIEKTPOIBUTATEIS.
20. U3mepenne KIIJ[ anekTpoaBuraTeibHON YCTAHOBKH.
21. OnbITEl MO UCCIEIOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOM WHAYKIMH: HCCIEI0BaHHE
W3MEHEHHMH 3Ha4eHUs U HallPaBJICHUs UHIYKIIMOHHOT'O TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHUA.

Mexannyeckoe naBwxkeHue. MarepuanbHas Todka. CucreMa otrc4éra. OTHOCUTEIBHOCTD
MEXaHHYECKOTO  JBW)KEHMsA. PaBHOMepHOe  mpsMoiuHEWHOe — ABukeHue.  HepaBHoMepHOe
IpsIMOJIMHENHOE ABM>KeHNe. CpellHsAs U MTHOBEHHAs! CKOPOCTb TeJjla IPU HEPAaBHOMEPHOM JIBUYKEHUHU.

VYckopenue. PaBHOyckopeHHOe mpsMoJiMHelHoe aBwkeHue. CBoOogHoe mnajeHue. OIBIThI
lNanunes.

PaBHOMepHOe ABMKEHME 110 OKpYyx)HOCTH. [lepron u yactoTa obpaienus. Jlunernas u yriaosast
ckopocTH. LleHTpocTpeMUTEIBHOE YCKOPEHHUE.

IlepBbiii 3akoH HerotoHa. Bropon 3axkon Herorona. Tperuii 3akoH Hserorona. IlpuHiun
CYIIEPIIO3ULIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHHUS CKOJIBbXXEHHUS, CHJIA TPEHMsSI TOKOS,
JOpYrUe BUIbI TPEHHUS.

Cuna TsSKecTH U 3aKOH BCEMHPHOTO TATOTEHHA. Y CKOpPEHHEe CBOOOJHOIO mnajeHus. J[BuxkeHue
ma”eT Bokpyr CousiHna. IlepBas kocMudeckas ckopocTs. HeBecoMoCTh U neperpysku.




PaBHOBecne MarepuanbHOW TOYKH. AOcoitoTHO TBEpHOe Tenmo. PaBHOBecue TBEPHOro Tena C
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TspkecTu.

Nmnynec Ttena. W3menenwe wumnyinbca. MMiynbe cuiibl. 3aKOH COXPaHEHUs HMILYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexannueckast paboTa U MOIIHOCT. PaboTa cui TshKeCTH, ynpyroctd, TpeHus. CBs3b SHEPTUU U

paboTHI.

IIOTCHHHaHbHaﬂ SHEpruda TCJja, MOAHATOIO Hald IMNOBCPXHOCTHIO SCMHH.janeHHHaHBHaﬁ

SHeprus cxkatol npyxkuHbl. Kunermueckass sHeprusi. Teopema O KHMHETHMUECKOW SHEPIUU. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHUU.

Jemoncmpayuu.

1. HaOGmronenrne MEXaHUYECKOTO JIBIXKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHE MyTEH M TPACKTOPHUI ABMKEHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEILHO Pa3HBIX
TEJI OTCYETA.

3. HN3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHUS.

5. HaGmroneHue IBMXEHUS Tella 10 OKPYKHOCTH.

6. HaOmronenne MexaHWYECKHUX SIBIICHUM, MPOUCXOIINX B cucTeMe oTcuéra «Tenexkay mpu
e€ paBHOMEPHOM U YCKOPEHHOM JIBFXKCHHH OTHOCHTEIIHPHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MACChl T€Ja U JEHCTBYIONIEH HA HETO CUJIBIL.

8. HabGmronenune paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. H3meHenue Beca Tena Mpu yCKOPEHHOM JIBH)KCHUM.

10. Ilepenaua nmnynabca Mpu B3aUMOJAEUCTBUU TEIL.

11. TIpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHHe UMITYJIbCa TIPU HEYIPYTOM B3aUMOJCHCTBHH.

13. CoxpaHeHue UMIyJbca MPHU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHeHrne MeXaHUYECKON YHEPTHUU MTPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHHE MEXaHUYECKOM SHEPTUHU MTPU ABMXKEHHUH TeJla NOJ1 JEHCTBUEM MPYKUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa U JaJbHEWUILEr0 paBHOMEPHOIO JIBMXKEHMS IIapuKa
WJIU TEJEXKKH.

2. OmpeneneHue cpeiHel CKOPOCTH CKOJIbXEHHS OpyCKa WM IBMXKEHUS IIapHKa 10 HAKIIOHHON
IJIOCKOCTH.

3. OmnpeneneHue yCKOpEeHHs Tejla IPU PpaBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

4. WccnenoBaHue 3aBUCHMOCTH IYTH OT BpPEMEHHU IPU PABHOYCKOPEHHOM JBIKEHUU 0e3
HavyaJibHON CKOPOCTH.

5. IIpoBepka runotesbl: €Ciu MNPy PaBHOYCKOPEHHOM JIBHKEHUHU 0€3 Ha4allbHOM CKOPOCTH MYTH
OTHOCSTCS Kak pAJ HEYETHBIX 4YHUCEI, TO COOTBETCTBYIOUIME NPOMEXKYTKH BpPEMEHHU
OJIMHAKOBBI.

6. lccnenoBaHue 3aBUCUMOCTHU CUJIbI TPEHUS CKOJIBKEHHS OT CUJIbI HOPMAJIBHOTO J1aBJICHHUSL.

7. Omnpenenenne kod3duiieHTa TpeHUs CKOIbKEHUS.

8. Omnpeznenenue KECTKOCTHU NMPYKUHBI.

9. Omnpenenenue pabOTHI CUJIBI TPEHUS NMPH PABHOMEPHOM ABMKEHUHU TeNa 10 TOPU30HTATBHOU

TTOBCPXHOCTHU.
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10. Ompenienienrie  pabOTHl  CHJIBI  YIIPYTOCTH TIPU  MOABEME Tpy3a C HUCIHOJIB30BAHUEM
HETIOIBMXKHOTO U TIOJJBMIKHOTO OJIOKOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue KoJjieOaHus U BOJIHBI.

Konebarenpnoe ppmwxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOaHWIA: MEpHOJ, YacToTa,
amIuiMTya. MatemaTuuecKuid ¥ Npy>KUHHBIN MasTHUKU. [IpeBpatienue snepruu npu KoiedaTeIbHOM
JBUKCHUHU.

3aryxatomue koJsieOanusa. BriHyxzaeHHble KkojieOanus. Pe3onanc. MexaHWYeCKHE BOJIHBI.
CpoiicTBa MexaHu4eckux BOJIH. [IpojonbHble M monepeyHble BOJIHBL J[JIMHA BOJHBI U CKOPOCTbH €€
pacnpocTpaHeHus. MexaHnueckrue BOJIHbI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U yIbTpa3ByK.

Jemoncmpayuu.

Habmonenue xonebaHuii e MoJ| 1eHCTBUEM CHIIBI TSXKECTH U CUIIBI YIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha IPYKHUHE.

Halnronenue BeIHYKIEHHBIX KOJIEOaHUM U pe30HaHcA.

Pacnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habntonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

ou ks wnNeE

Jlabopamopnwie pabomel u onvimel.
1. OmpeneneHue 4acTOTHI U MeprUoa KoIeOaHU MaTeMaTUIECKOTO MasiTHUKA.
2. OrmpeneneHue 4acTOThI U MepHOJa KoJIeOaHUM MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH IepHoJa KoyieOaHHUM MOJBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI
HUTH.
4. WccnenoBaHue 3aBUCUMOCTH Mepro/ia KoyeOaHUi MPyKUHHOTO MasgTHUKA OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCHUMOCTU MepHOAa KoJeOaHUN Tpy3a, MOJBEIHIEHHOTO K HUTH, OT MaccChl
rpysa.
6. OmbITh, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD MepHoja KoieOaHUil MPYKMHHOTO MAasTHHUKA OT
MacCChI I'py3a U KECTKOCTU MPYKHUHBI.
7. VI3mepeHue yckopeHUs: CBOOOHOTO Na/ICHUS.
Pa3znesn 10. JjieKTPOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DIEeKTPOMarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[IkaJia 31eKTpOMarHUTHBIX BOJIH. VICIIOIb30BaHNE 3IEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.
1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomul u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIILI0 MOOMIBHOTO TenedoHa.
Paspnen 11. CBeroBble sIBJICHUS.
JlyueBasg monens cBera. Mcrounuku cBera. [IpsiMonnHeitHOe paclipocTpaHEeHHUE CBETa. 3aTMEHUS
Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkano. 3aKkoH OTpaXKE€HUs CBETA.
[Ipenomiienne cBera. 3akoH mperomiieHHs cBeTa. [lonHOE BHYTpeHHeEE OTpaK€HHE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOJIAX.
JIunza. Xon mydeii B tuH3e. Ontudeckas cucrema goroanmnapara, MUKpOCKOTa U Tefieckomna. [ a3
KaK ONTHYecKas cucreMa. biim30pykocTh U 1anbHO30PKOCTb.
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Paznoxenne Oenoro cera B crekTp. Ombitel HeioToHa. CliojkeHUE CHEKTPAlIbHBIX LIBETOB.
Jucnepcus csera.
Jemoncmpayuu.
[IpssMOnIMHENHOE PAaCIIPOCTPAHEHHUE CBETA.
OTtpakeHue cBera.
[Tonyyenue n3o00pakeHU B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.
OnTHyeckuil CBETOBO/I.
Xox mydeil B coOuparoleil JnH3e.
XoJ JIydel B paccenBaroley JIMH3E.

©® N Uk WNRE

[Tonyuenue n306paxeHH ¢ TOMOIIBIO JIUH3.
[punnun neiictBus ¢poroanmnapara, MUKpPOCKOTIA U TEIECKOTIA.
10. Mojens riasa.
11. PaznoxxeHue 6esoro cBeTa B CIIEKTP.
12. Tlomyuenue 6eoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yIila OTPa)KEHUSI CBETOBOTO JIyya OT yrija MajaeHusl.
2. UM3yyeHue xapaKTepUCTHK U300paxKeHUs MPeIMETa B IIIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCUMOCTH YIjla MPEJIOMJIEHHS CBETOBOTO Jiydya OT yrja MNaJeHHus Ha
IPaHULIE «BO3LyX—CTEKIION.
[Tonydyenue n300pakeHUI C TOMOIIBI0 COOMPAOIIICH JTUH3HI.
Omnpenenenre POKYCHOTO pACCTOSTHUS U ONITHYECKOM CHJTBI COOMPAFOIIEH JIMH3BI.
OnbITHI 0 Pa3I0KEHUIO 0EJI0Tr0o CBETa B CIIEKTP.
OnBITHI 0 BOCIIPUATHIO I[BETA MPEAMETOB IIPHU WX HAONIIOIEHUH Yepe3 [IBETOBbIE (DUIIBTPHI.
Pa?.zle.u 12. KBaHTOBBIEC SIBJICHHS.
Onwiter Pezepdopaa m mimanerapnas monens aroma. Mogens aroma bopa. Mcmyckanwme u
MorJionieHre cera atoMoM. KBanThl. JInHelyaThie CIIEKTPHI.
PamnoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydenus. CTpoeHre aToMHOTO sapa. HykimonHas

No v a

MOJIeNIb aTOMHOTO sAnpa. M3otonbl. PagnoaktuBHbele npeBpamienus. [lepuoa momypacnaaa aTOMHBIX
sanep.

SAnepHble peakuuu. 3aKOHBl COXPAHEHMS 3apsiiIOBONO M MAacCOBOIO YHCEI. DHEPIusl CBS3U
aToMHBIX sifep. CBA3b Macchl M 3Hepruu. Peakuuu cuHTe3a u aeneHus saep. VcTouyHuku sHepruu
CouHiia 1 38631,

AnepHas sHepretuka. JleicTBUSA paMOAKTUBHBIX U3JIyYEHHUI HA )KUBbIE OPraHU3MBbI.

Hemoncmpauuu.

CriexTpbl U3JIy4€HHs U TOTJIOLIEHHUS.

CriexTpbl pa3IMyHbIX Ta30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka MHOHU3UPYIOUINX U3Ty4EeHUI.

Peructpanus nzny4eHnus NpupoJHbIX MUHEPAJIOB U IIPOIYKTOB.
ﬂaﬁopamopnbte padomul u onvimol.

1. HaOmo/ieHue CIUTOMIHBIX M TMHEWYATBIX CIIEKTPOB U3ITyUEHHUS.

AN S
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2. HccnemoBaHue TPEKOB: M3MEPEHHE OHHEPTMU YACTHILBI IO TOPMO3HOMY myTd (1O

¢dororpadusim).

3. H3mepeHue paanoakTHBHOTO (OHA.

IloBTOpPHTENIBLHO-00001IAOIIINI MOTYIb.

[ToBTOpPUTEIEHO-0000IMAOIIMKA MOYJIb TPEIHA3HAYCH JUISI CHCTEMAaTHU3alUd U 000OIICHUS
MPEIMETHOTO COJIEPYKAHHUS W OMBITA JEATEIBLHOCTH, NMPHOOPETEHHOTO MPH W3YyYEHHH BCETO Kypca
¢u3uKK, a TakkKe IS MOJrOTOBKM K OCHOBHOMY TOCYAapPCTBEHHOMY O3K3aMeHY MO (U3UKe JUIs
oOyyJaromuxcs, BEIOPaBIINX 3TOT y4eOHBIN MPEIMET.

[Ipu M3ydeHHH TAaHHOTO MOMYJISl PEATM3YIOTCS M CUCTEMAaTH3UPYIOTCS BUIBI ACATEIBHOCTH, HA
OCHOBE KOTOPBIX OO0ECIEYMBACTCS JOCTIKEHHE NPEAMETHBIX M METalpeJAMETHBIX IIAHUPYEMBIX
pe3yiabpTaToB 0O0yueHHs, (HOpPMHUpPYETCS €CTECTBEHHOHAyYHasi TPAaMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB MCCIIEIOBAHUS SBJICHUN MTPUPOJIB U TEXHUKH, OBIIA/ICHUE YMEHUSIMH OOBSACHATH (DPU3UIECKUE
SBIICHWSI, TIPUMEHSS TOJNYYCHHBIC 3HAHWS, pemIaTh 3a7add, B TOM YHCJIE KadeCTBEHHBIE U
AKCTIEpUMEHTAIBHEIE.

[IpyHIHMNIMATIBHO NEATEIBHOCTHBIA XapakTep JAHHOTO pasjena peain3yercs 3a CYET TOro, YTO
oOydJaronuecst BRITIOTHSIOT 3aJaHNsI, B KOTOPBIX UM TIPEJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHWH paclio3HaBaTh W HAYYHO OOBSACHATH (PM3MYECKUE SIBICHUS B
OKpYKAroIeH PUPOJIe U TIOBCETHEBHON KU3HU;

WCTOJb30BaTh HAYYHBIE METOMBI HCCIECNOBAaHUS (DU3MYECKHX SIBJICHUH, B TOM YHCIE JUIS
MIPOBEPKH THIIOTE3 U TIOJTYICHHUS TEOPETUICCKUX BBIBOJIOB;

OOBSICHATH HAyYHBIE OCHOBBI HaN0OJIee BAKHBIX TOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTUH, HAlTpHMeED,
IIPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA MPEBPAILLCHUS U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEPIUU.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenue ¢u3uku Ha ypOBHE OCHOBHOTO OOILIET0 0Opa30BaHUs HAMpaBJICHO HA JOCTHKEHHE

JIMYHOCTHBIX, METAIPCAMETHBIX U NPCIMCTHBIX O6paSOBaTCJII)HI)IX PE3YJIbTATOB.

B pesynbTrare nzydyeHnus GuU3MKM Ha ypOBHE OCHOBHOIO 00I1ero oOpa3zoBaHus y 00y4aroIerocs

OyayT chOpPMHUPOBAHBI CIICYIONTUE JIMYHOCTHBIC PE3YIbTATHI B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

- IPOSIBJICHHUE MHTEpPEca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PU3NUECKON HAYKH;
- [ICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOT0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

- TOTOBHOCTh K aKTHMBHOMY Yy4acTHIO B OOCYXIEHMHM OOIIECTBEHHO 3HAUMMBIX M STHYECKHUX
po0sieM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHNEM JOCTHKEHUN (PU3HKY;

- 0CO3HAHHE BaXKHOCTU MOPAJIbHO-3TUYECKUX PUHILUIIOB B IEATEILHOCTH YUEHOTO;

3) 3cTeTH4ecKoro BOCIIMTAHMS:

- BOCIpPHUATHE HCTETUYECKHX KauecTB (u3Mueckol Hayku: €€ TapMOHMYHOTO TOCTPOEHHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

- 0CO3HaHME LIEHHOCTHU (PU3MUECKON HayKd KaK MOILIHOTO MHCTPYMEHTA MO3HAHHS MHUpa, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAXKHEUIIIEH COCTABISAIONIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JII0003HATEIHLHOCTH, HHTEPECA K HCCIIeI0BATENbCKON A TETbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M SMOIMOHAJIBLHOIO 0J1ATONOJIy YU

- OCO3HAHME IEHHOCTH 0Oe30macHOro obpa3a >KU3HM B COBPEMEHHOM TEXHOJOIMYECKOM MHpE,
BAKHOCTH TpaBUJI 0€30MacHOr0 MOBEACHHS Ha TPAHCIOPTE, HAa JOpOorax, C SJIEKTPUYECKUM H
TEIJIOBBIM 000pPY/IOBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;

- copMUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHNE CBOETO MpaBa Ha OMUOKY M TaKOTO K€ IpaBa
y IpYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTHBHO€ y4yacTHE B pEIICHUM MPaKTHYEeCKUX 3aJad (B paMKax ceMbH, 00pa3oBaTelbHOMU
OpraHu3aliu, Topoja, Kpas) TEXHOJOTHUYECKON 1 COLMaIbHON HAIIPaBICHHOCTH, TPEOYIOIINX B TOM
yucliie ¥ GU3NYECKUX 3HAHMUI;

- HHTEPEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuid, CBA3aHHBIX ¢ (UHUKOM;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

- OpUEHTAIs Ha MpUMEHEHNe (HU3MUECKUX 3HAHUN 7S PElIeHHUs 3a7a4d B 00JIaCTH OKpYKarolen
cpenbl, TUIAHUPOBAHUS MOCTYNKOB M OLEHKM HMX BO3MOXHBIX IOCIEICTBUM JUIsI OKpYKaoIIeH
Cpelibl;

- OCO3HaHUeE IN100aTBbHOrO XapaKkTepa 3KOJOIMUECKUX MpoOeM U MyTel UX pelieHus;

8) ajanTanmu K M3MEHAIOUWMMCSH YCIOBHAM CONMAJIBHON U IPUPOIHOH Cpeabl:

- MOTPeOHOCTh BO B3aUMOJCWCTBUM NPH BBINOJHEHUU HMCCIEIOBAaHUN M NMPOEKTOB (U3NUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JAPYTHUX;

- MIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 NMPAKTUUYECKYIO JEATEIBHOCTD;

- HOTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHH, B TOM 4ucie (GOPMYIUPOBATH UAEU, MOHATHS,
TUIOTE3bI O PU3NYECKUX 0OBEKTaX U SIBICHUIX;
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® - OCO3HaHHUE JIEPUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH (DU3UKH;

® - [UITAHMPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (PU3MUYECKUX 3HAHUA;

® - CTPEMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSA3HM IIPUPO/Ibl, OOLIECTBA U SKOHOMUKHU, B TOM
YHCIIe ¢ UCTIOIb30BaHUEeM (DPU3UYECKUX 3HAHUM;

® - OLIGHKA CBOUX JCHCTBUI ¢ y4ETOM BIUSHUS HA OKPY)KAIOILLYIO CPEy, BOZMOXKHBIX ITI00ATIBHBIX
HOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbTaTe ocBoeHMs nmporpaMMbl N0 (pU3MKE HA YPOBHE OCHOBHOIO OOIIIET0 00pa3oBaHUs y
oOyuarorierocss  OynyT  chopMUpOBaHBI ~ MeTampeAMeTHbIe  Pe3yJbTaTbl,  BKJIIOYAIONIUE
M03HaBaTeNIbHbIE YHUBEpPCaJIbHbIE yueOHbIE NEHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAJIbHBIE yuyeOHbIE
NeUCTBUS, peryIsTUBHbIE YHUBEpCAIbHbIE YueOHbIE EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3zoBble Jjornuyeckue aAeiicTBUA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE PU3HAKN 00OBEKTOB (SBICHUI);
YCTaHABIWBATh CYIIECTBEHHBINH MPU3HAK KIacCH(DUKAIMU, OCHOBAHUS Ui OOOOIIEHUS H
CpaBHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHUBOPEYHsST B pacCMaTpUBaeMbIX (aKTax, JaHHBIX H
HaOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U TP H3YYCHUH (PU3NYIECKUX SBJICHUHN U ITPOIECCOB,
JeNaTh BBIBOJBI C HWCIIOJIB30BAaHHEM JCIYKTUBHBIX W WHAYKTHBHBIX YMO3aKIIOYCHUH,
BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3IX (PHU3UICCKUX BEINYHH;

CaMOCTOSITEJIPHO BBIOMpATh CHOCOO perieHus y4deOHoW (u3mdeckor 3amadyu (CpaBHEHHE
HECKOJIbKUX BAPHAHTOB PELICHHUS, BBIOOP HarOoJIee MoAXOASIIETO ¢ YIETOM CaMOCTOSTEIIBHO
BBIJICJICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebcKHe 1eiiCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IIPOBOAUTE IO CaMOCTOSATEIIBHO COCTAaBJICHHOMY IINIAHY OIIBIT, HECJIOKHBIN (1)I/ISI/ILIGCKI/II71
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICOOBAHUC (I)I/I3I/I‘ICCKOFO SIBJICHHA,

OLOCHUBATL Ha IIPHUMCHHUMOCTbL U JOCTOBCPHOCTHL I/IH(bOpMaI_II/IIO, IMOJIYYCHHYKO B XOJ€
HUCCIICOAOBAHHNA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB 0606H_IGHI/I${ " BBIBOJBI IIO PpE3yjibTaTaM HpOBe,Z[éHHOFO
Ha6J'IIOI[eHI/I$I, OIIbITa, UCCIAICAOBAHUA,

MNPOTHO3UPOBATL BO3MOIKHOC JalbHEHIIee pa3BUTUC (I)I/ISI/I‘{eCKI/IX mpoHecCcoB, a TaKKe
BbIIBUT'ATh ITPECATIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

MPUMEHSATH PA3INYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHI ITPH MMOUCKE 1 0TOOPE HH(OpMaLUU
WIN JJAHHBIX C YY4ETOM NPEeIOKEHHOHN yueOHOM pu3nueckoil 3aau;

aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH UH(DOPMAILIUIO PA3IIUYHBIX BUJIOB U
(dopM npencTaBiIeHuS;
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CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMaNbHYIO (OopMy TpeACTaBIeHHS HHGOpMAIMA U
WLTIOCTPUPOBATH peIlaeMble 33/1a4H HECIIOKHBIMU CXEMaMH, AUarpaMMaMu, HHOH rpadukoit
Y UX KOMOMHAIIMSIMH.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Jie 00CYXJIeHUsI y4eOHOTO MaTepHaia, pe3yabTaToB JabopaTOpHBIX paboT W MPOEKTOB
3aJaBaTh BOIMPOCHI IO CYHIECTBY 00CYX/IaeMOi TEMbI M BBICKa3bIBaTh MICH, HAIlCJICHHBIE HA
peleHue 3a1auu 1 noajep kanue 01aroKenaTelbHOCTH OOIIEHMS,

COTIOCTABJISATh CBOM CYXKJCHHS C CY)KICHHUSAMU JIPYTUX YYACTHHKOB JHAJIOra, 0OHAPYKHBATh
pa3IM4Me U CXOJACTBO MO3ULIUH;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX M MMMCHhbMEHHBIX TEKCTaX;

MyOJIMYHO MPEICTABIATh PE3YJAbTAThl BBIMOJTHEHHOTO (DH3MYECKOTO OIBbITAa (IKCIIEPUMEHTA,
HCCIe0BaHUs, IPOCKTA);

MMOHUMATh W WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHJIWBHIYATBHOW pabOTHl TIpH
pElIeHUH KOHKPETHON (pu3nYecKoi npoOiemsl;

MIPUHUMATH TEJIM COBMECTHOM JICATSIILHOCTH, OPTaHU30BBIBATh JICHCTBUS 11O €€ JIOCTHIKECHHUIO:
pacrmpenensiaTb poJik, OOCYKJIaTh MPOIECCHl M PE3ysIbTaThl COBMECTHON paboOTHI, 0000MIIaTh
MHEHHS HECKOJBKHX JTIOACH;

BBITIOJTHATh CBOIO 4YacTh pPa0OTHI, JOCTHTas KA4eCTBEHHOTO pe3ylbTaTa IO CBOEMY
HAIPABJICHUIO W KOOPUHHUPYS CBOU JCHCTBHS C JPYTUMHU WICHAMHU KOMAH/IbI,

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIWI MPOMYKT 1O KPUTEPHUSM, CAMOCTOSTEIBHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranmszauus:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX W YUEOHBIX CHUTYalUsX, TPEOYIOUIUX MJs pelieHus
(bu3znyecKux 3HAHUI;

OPUEHTUPOBATHCS B PA3IMUHBIX MOAX0aX MPUHATHS pPelIeHU (MHIUBUIYyalIbHOE, TPUHATHE
pElIeHUs B TPYIIe, IPUHITHE PELICHUN TPYIIOil);

CaMOCTOSITEJIBHO ~COCTABJIATh AITOPUTM pelleHus (U3MYeCKOM 3ajaud  WiIM IUIaHa
UCCIIEIOBAaHUSI € YYETOM HMEIOIIUMXCS pPEecypcoB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHUPOBATh MpesiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHUE.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh aJI€KBATHYIO OLIEHKY CUTYallMH U IIpeJylaraTh IU1aH €€ H3MEHEeHMUS;

OOBSICHATh NPUYMHBI JOCTHKEHUS (HEJIOCTHXKEHHUsS) pe3yJbTaTOB JAEATEIbHOCTH, J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIIE€ B XOJ BBINOJHEHUS (PU3UYECKOTO
UCCIIEIOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBILIMXCS CUTYallUH,
YCTaHOBJICHHBIX OITMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTb ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIopa WM AUCKYCCUU Ha Hay4HYIO TEMY,
MOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;
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MPU3HABATH CBOE MPABO HA OIIMOKY MPH PEUIeHUH (PU3MUECKUX 3a/1a4 MIIM B YTBEPKACHUSIX
Ha Hay4HbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

HNPEIMETHBIE PE3YJIBTATbBI

K koH1y 00y4enust B 7 Kjacce nIpeMeTHBIC PEe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKATh
c(OPMHUPOBAHHOCTD y O0OYHArOIINXCS YMEHUI:

WCII0JIb30BaTh TIOHATHUS: (PU3UYCCKHEC U XUMHUYCCKUE SIBJICHHS, HAONIOJCHUE, SKCIICPUMEHT,
MOJIEITh, TUIIOTE3a, CIUHUIBI (PH3MYECKUX BEIIMYUH, aTOM, MOJICKYJIa, arperaTHbIC COCTOSTHUS
BemiecTBa (TBEPAOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKCHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TPAeKTOpHs, PaBHOICWUCTBYIOIIAs CHIIA, aeopManus
(ympyrasi, maacTu4eckas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznuuath sBiaeHUs (Aud@y3us, TEIIOBOE MBIKEHHE YacTHI[ BEIIECTBA, PaBHOMEPHOE
JBUKCHIE, HEPABHOMEPHOE JIBIKEHUE, WHEPIIHS, B3aUMOICHCTBHE TEJl, PABHOBECHE TBEPIBIX
TEJ ¢ 3aKPETUIEHHOM OChIO BpAIICHHUS, TIepeiava JaBICHUS TBEPIBIMH TEIAMH, YKUIKOCTIMHU H
razamu, aTMOc(epHOE JaBlieHHE, TUIABAaHUE TEJI, MPEBPAIICHUS MEXaHUYEeCKON SHEPTHH) TI0
OTIMCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIONINX JaHHOE
(buznyecKoe sIBICHUE;

pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (DH3UYECKUX SBIICHUH B OKPYKAIOIIEM MHpPE, B TOM
quciie GU3NYECKUE SBJICHHS B TIPUPOJIC: IPUMEPHI ABWKCHUS C Pa3IMIYHBIMA CKOPOCTSIMH B
KUBOW W HEKHWBOW MPHUPOJE, JCHCTBHE CHUJIBI TPCHHS B TMPHUPOJC W TEXHUKE, BIHSHUC
aTMOC(epHOro JaBleHUS Ha KUBOI OpraHu3M, IJIaBaHHe PhIO, pblYark B Telie YeJIOBeKa, Mpu
3TOM TEPEBOJUTH MPAKTUUYECKYIO 337ady B y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOWCTBA
(mpu3Haky) pU3NYECKUX SBIICHUIA;

OTHCHIBATh M3y4YCHHbIE CBOICTBA Tel M (U3MUECKUE SIBICHUS, HCIONB3YS (U3NYECKUE
BEJTMYMHBI (Macca, 00bEM, MJIOTHOCTDH BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPENIHSASA CKOPOCTb,
CHJIa yIIPYTOCTH, CUJIa TSHKECTH, BEC TeJla, CUJia TPEHUs, 1aBjeHue (TBEPIOTO Tea, >KUIKOCTH,
ra3a), BHITAJIKMBAIOIIAs CUJIa, MEXaHU4YecKasi paboTa, MOIIIHOCTb, IJIEUO CHUJIbl, MOMEHT CHJIBI,
K03 (GUIIMEHT MOJE3HOTOo JCHCTBUS MEXaHU3MOB, KHHETHUYECKasl U MOTEHI[MAIbHAS SHEPTUsl),
IpU ONUCAaHUM MPABWIBHO TPAKTOBaTh (PU3UUECKUN CMBICI HCIOIb3YEMbIX BEIWYHH, UX
0003HaYeHUSI U €IUHUILBI PU3UYECKUX BEIHMYMH, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO
(Gu3MYeCKyl0 BEJIMYUHY C JPYI'MMH BEIMYMHAMH, CTPOUTh TpaduKu U3yYEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOWMCTBA Tell, (U3WYECKUE SIBICHUS U TPOIIECCHI, HCIOJb3yd IMpaBUia
CIIOXeHHsI cuill (BIIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MpaBWJIO paBHOBecUsl pblyara (0J0Ka), «30JI0TOE MPABUIIO» MEXAHUKU, 3aKOH COXPAHEHUS
MEXaHUYECKOM YHEPTHH, IPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHCHIBATH
€ro MaTeMaTU4YECKOE BBIPAKEHUE;

OOBSACHATh (PU3UYECKHE SBIEHUS, MPOLECCHl U CBOMCTBA T€J, B TOM YHCJE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BBHISBIATh MPUYHMHHO-CIIEICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYECKHX IIaroB ¢ OMOpoil Ha 1—2 U3y4YEeHHBIX CBOICTBA
(bu3nuecKuX ABICHUHN, (PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

pemath pacy€THbIC 3aa4d B 1—2 NEHCTBUS, UCIONB3YS 3aKOHBI U (JOPMYITBI, CBSI3BIBAIOIITNE
(u3MUecKre BEIMYUHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4Ml 3alHChIBATh KPATKOE YCIOBHE,
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MOJCTaBIATh (PU3NYECKHE BETUYMHBI B (OPMYyIbl W TPOBOJUTH PACUYEThI, HAXOIWTH
CIpaBOYHbIC JIAaHHBIE, HEOOXOJAMMBIC JIsi pEUIeHUs 3aJad, OLEHUBATh PEATUCTUYHOCTh
MOJIy4€HHOU (PU3NIECKON BEITHMYMHBI,

pacmo3HaBaTh MPOOJIIEMbI, KOTOPbIE MOKHO PENIUTh MPU MOMOIIU (PU3UYIECKUX METOJ/OB, B
OTIMCAaHUU MCCIICIOBAHUS BBIACIATH MIPOBEPIEMOE MPEANOJIOKEHNE (TUIIOTE3Y), Pa3IndaTh U
WHTEPIPETUPOBATh TIOTYYCHHBIH pe3yJIbTaT, HAXOJWUTh OIIMOKKM B XOJE OTbBITa, JENaTh
BBIBO/IBI 110 €r0 PE3yJIbTaTaM;

MIPOBOJIUTH OTIBITHI TI0 HAOMIOACHHUIO (PU3UYECKHUX SIBJICHUN WM (U3UYCCKHX CBOWCTB TEII:
(dbopMyIMpOBaTh MPOBEPSIEMBIE TPEINOIOKEHUS, COOMPATh YCTAHOBKY W3 IMPEII0KCHHOTO
000pyIOBaHUs, 3aMMCHIBATH X0 OIBITa U (POPMYIUPOBATH BBHIBOJIBI;

BBITIOJTHATH TPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Teia, 00bEéMa, CHIIBI U
TEMIIEpaTypbl C UCIOJIb30BAHUEM AaHAJIOTOBBIX M MHUGPOBBIX MNPUOOPOB, 3aMKUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOJIUTHh HCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3UUYECKOW BEJIMYMHBI OT JAPYrou ¢
WCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBHCUMOCTH MTyTH PAaBHOMEPHO JBWXKYIIETOCS Tela
OT BPEMEHH JIBIDKCHHS TeJla, CUJIBI TPEHUSI CKOJBKEHHUS OT Beca Tejla, KadyecTBa 00paboTKu
MMOBEPXHOCTEH TEJT M HE3aBUCUMOCTH CHJIBI TPEHUSI OT TUIOTIAN COTPUKOCHOBEHUS TEJI, CHITBI
YOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BRITATKABAIOIIEH CHIIBI OT 00bEMa MOTpyKEHHOM YacTh
TeJla W OT INIOTHOCTH XHUAKOCTH, €€ HE3aBHCHUMOCTH OT TUIOTHOCTH Te€Ja, OT TTyOWHBI, Ha
KOTOPYIO TIOTPYXEHO TEJI0, YCIOBHM TUIaBaHUS TEJN, YCIOBUH PaBHOBECHS phluara U OJIOKOB),
Y4acCTBOBATh B IJIAHUPOBAHUH YI€OHOTO HMCCIEIOBAHUS, COOMPATh YCTAHOBKY U BBITIOJHATH
U3MEpeHus, Clenyd MpPeUIOKEHHOMY IUIaHy, (QUKCUPOBATh pPE3YIbTaThl MOJYy4ECHHOM
3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BUJE NPEUIOKEHHBIX TaOnHIl M TpaduKoB, JeiaTh
BBIBO/IBI 10 PE3YJIbTAaTaM HUCCIEA0BAHUS;

MIPOBOJUTH KOCBEHHbIE N3MEPEHHS (PU3MUECKUX BEIUYUH (TUIOTHOCTH BEIIECTBA KUIKOCTH U
TBEPJOTO Te€Ja, CWIA TPEHUS CKOJIBKEHUS, JaBJIICHHE BO3/yXa, BBITAIKMBAIOIIAS CHIIA,
JecTByIOlas Ha MOTPYKEHHOE B KHUJIKOCTh TelO, KOI(PPUIMEHT IMONEe3HOro ACHCTBUS
MIPOCTBIX MEXaHU3MOB), CIEAYs MPEI0KEHHON MHCTPYKIMU: MPHU BBHINOJHEHUU U3MEPEHUI
coOuparh SKCIEPUMEHTANIbHYIO YCTAHOBKY U BBIUUCIISITh 3HAUEHHUE UICKOMOW BEJTMYHHBI;
coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTHU MpHU paboTe ¢ 1adopaTOpHBIM 000PYA0BAHUEM;
yKa3bIBaTh MPUHLMUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINUEcs COCYAbl, OapOMETp, pbluar, MOABMKHBIM M HEIOJBUKHBIH
OJI0K, HAKJIOHHAS! TUIOCKOCT;

XapaKTepU30BaTh MPHUHIIUIBI ACWCTBUS MU3YyYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMHCTB C
Omopod Ha HUX omnucaHus (B TOM 4YHCIE: MOJIIIMITHUKH, YCTPOMCTBO BOAOMPOBOAA,
TUAPABINYECKUN MPECcC, MAaHOMETP, BHICOTOMEDP, MOPIIHEBOW HACOC, apEOMETP), UCIOIIb3Ys
3HaHMUS O CBOMCTBaX (DM3MUECKUX SBJICHUM M HE0OXoauMble (GU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH TPUMEPHI (HAXOAUTh HHPOPMAIIUIO O TPUMEpaX) MPAKTHUYECKOTO UCIIOJIb30BAHUS
¢bu3nuecKuX 3HAHWM B TOBCEAHEBHOW JKMU3HM JUid oOecredeHHus Oe30MacHOCTH TpU
oOpailieHnd ¢ TpuUOOpaMH M TEXHHUYECKUMH YCTPOMCTBAMH, COXpPAHEHHS 3I0POBbS H
coOI0OICHNS HOPM DKOJIOTMYECKOTO TIOBEICHUS B OKpYXKAIOIIeH cpejie;

OCYILIECTBIISITH OTOOP MCTOYHUKOB MH(pOpMAIMU B MIHTepHETE B COOTBETCTBUU C 3aJJaHHBIM
MOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOUIUXCS 3HAHUNW U MYTEM CPaBHEHHUS Pa3IHYHBIX
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MCTOYHHUKOB BBIACTATh HHPOPMAIIUIO, KOTOPAs SIBISETCS MPOTHUBOPEUMBOIN MIIM MOXKET OBITh
HEJI0CTOBEPHOM;

WCII0JIb30BAaTh IPU BBINOJHEHUM YYEOHBIX 33JaHUM HAY4YHO-TIONYJSIPHYIO JIMTEPATypy
(U3NYECKOTO COJepKAHUSA, CIPAaBOYHBIE MaTepualibl, pecypchl cetu WHTepHeT, BiaueTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHON 3HAKOBOM
CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIE W YCTHBIE COOOLICHHS Ha OCHOBE 2-3
MCTOYHHUKOB HH(pOpMaUK (PU3HIECKOTO COJIEPKAHMUS, B TOM YUCIIE TyOJUYHO JAeTaTh KpaTKue
COOOLICHHS O pe3yibTaTax MPOEKTOB MM YYeOHBIX HCCIIEIOBAHWH, NPU STOM T'PAMOTHO
WCTONBb30BaTh M3YYEHHBIH TOHATHHHBIA ammapaT Kypca (U3WKHA, COMPOBOXKIATH
BBICTYIUICHHE NTPE3ECHTALUEMH;

MIPH BBINIOJIHEHUHU Y4€OHBIX IPOEKTOB U UCCIIEOBAHUN paclpeensiTh 0043aHHOCTH B IpyIIe
B COOTBETCTBUH C IMOCTABJIEHHBIMM 3aJjauaMU, CJIECIUTh 3a BBIMOJIHEHHUEM IUIaHA JEHCTBUIA,
aJIcKBaTHO OIICHMBAaThb COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TPYIIBI, BBICTPAaWBaTh
KOMMYHHMKaTHUBHOE B3aUMO/ICHICTBUE, YUUTHIBAsi MHEHUE OKPY)KAIOILIKX.

K koH1y o0y4yenus B 8 kJiacce npeMeTHbIE pe3ylIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXkaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

WCI0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE ABMKEHNE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHUSI BEIleCTBA, KPUCTAINIMYECKUE M aMOp(HbIE Tejia, HACHIIICHHBIN U
HEHACBILEHHBIN Map, BIAXKHOCTh BO3/yXa, TeMIlepaTypa, BHYTPEHHsSI SHEPIHsi, TEIIOBOU
JIBUTATENb, SJIEMEHTApPHBINA SJIEKTPUUYECKUN 3apsill, SJIEKTPUYECKOE IO0Jie, MPOBOJHUKU U
JUAJIEKTPUKH, TOCTOSHHBIN AIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

pasznuyath SBJIEHUA (TEIUIOBOE pAacIIMpeHHe M C)KaTue, TeIulonepenaya, TemIoBoe
paBHOBECHE, CMAauyMBAHME, KANWUISPHBIEC SIBJICHUS, UCHApPEHUE, KOHJECHCALWs, IUIaBJICHUE,
KpUCTaJIIM3alus (0TBepJeBaHue ), KUIIEHHE, Teruionepeaayda (TeronpoBOJHOCTh, KOHBEKIINS,
W3ITy4YeHHE), AEKTPU3ALUS TeJl, B3aUMOICUCTBUE 3aps/IOB, IEHCTBUS DJIEKTPHUUECKOTO TOKa,
KOPOTKOE€ 3aMbIKAaHHME, B3aUMOJCHCTBUE MAarHUTOB, JEHCTBHE MArHUTHOTO TIOJIA Ha
MIPOBOJHUK C TOKOM, BJIEKTPOMArHUTHAsI HHIYKIIUS) TI0 OTIMCAHUIO UX XapaKTEPHBIX CBONCTB
Y Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (U3UUYECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SBICHUU B OKPYXKAIOUIEM MHUpPE, B TOM
yuclie GU3NYEeCcKUe SIBICHUS B IPUPO/Ie: TOBEPXHOCTHOE HATSDKEHUE U KalTUJUIPHBIC SIBICHUS
B IPUPOJAE, KPUCTAILIBI B Npupoae, uznydyeHue ColHIa, 3aMep3aHHe BOJOEMOB, MOPCKHUE
Opu3sbl, oOpa3oBaHHe pPOCHI, TyMaHa, WHEs, CHEra, JJIEKTPUUYECKUE SBJICHUS B aTMocdepe,
ANIEKTPUYECTBO JKHBBIX OPraHU3MOB, MarHUTHOE TMoje 3eMid, Jpeld MoJItocoB, PpoJib
MarHUTHOTO TMOJSL JJIs KU3HU Ha 3emile, MOJIAPHOE CHUsSHHE, IMPU 3TOM IEPEBOIUTH
MPAKTUYECKYI0 3a/lady B Yy4eOHYIO, BBLACTSATh CYLIECTBEHHbIE CBONCTBA (TIPU3HAKH)
(bu3nUeCKUX SABICHUN;

ONMCBHIBATh M3YYEHHBIE CBOWCTBA Tel W (PU3MUECKHE SIBICHMS, HCIONB3yd (hU3NUYecKue
BEJIMYMHBI  (TeMmIepaTypa, BHYTPEHHsISI SHEpPIus, KOJMYECTBO TEIUIOTHI, yJeJbHas
TEIJIOEMKOCTh ~ BEILIECTBAa,  yAEJIbHAas  TEIJIOTa  IUIABJIEHHUS,  YAENbHas  TEIoTa
napoo0pazoBaHusl, y/AelbHas TEIUIOTa CrOpaHus TOIUIMBA, KO3 (PUIIMEHT MOIe3HOT0 JeHCTBUS
TEIJIOBOM MAlllMHBI, OTHOCUTENbHAS BIAXKHOCTh BO3/lyXa, JIEKTPUUECKUN 3apsijl, Cuja TOKa,
UIEKTPUYECKOE HAINPSIKEHHUE, CONPOTHUBIICHUE IIPOBOJHHUKA, YIEIbHOE CONPOTHBICHHE
BElIeCTBa, pab0Ta U MOLHOCTH AIEKTPUUYECKOTO TOKA), IIPU ONMCAHUH MPABUIILHO TPAKTOBATh
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(GU3NYEeCKUi CMBICT HCIIOJIB3YEMbIX BEIWYMH, OO003HAUEHUS M EIUHHIBI (PU3UUYECKUX
BEJIMYUH, HAXOJUTH (POPMYIIBI, CBSI3bIBAIOLINE AAHHYIO (PU3MUECKYIO BEIMYHMHY C APYTrUMH
BEJIMYUHAMHU, CTPOUTH IPa(UKN N3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOICTBA Tel, (pU3MUYECKHE SBICHUS U TPOLIECCHI, UCHOJb3Yys OCHOBHBIC
MOJIOKEHHSI  MOJICKYJSIPHO-KUHETUYECKOH  TEOPUH  CTPOCHHsI  BEIIECTBA,  IPUHIIMII
CYIIEPIIO3HIINY MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHU 3apsiia, 3akoH Oma Jiist
ydacTka mnemnu, 3akoH JDkoyns—JIeHIa, 3aKOH COXpaHEHHs SHEPTHH, NMPH STOM JaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTHIECKOE BHIPAKCHHE;
OOBSICHATH (PU3MYECKHE MPOLECCH W CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYallui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH IPHYUHHOCIIEACTBEHHBIC CBS3H, CTPOHUTH
00BsicHeHUE U3 1—2 JIOTMYECKUX I1aroB ¢ ONOpPOoi Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3NYECKUX
SIBIICHUH, U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3aa4u B 2—3 JEHCTBHSI, MCIIONB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
¢u3nvecKkre BeTUYMHBI: HA OCHOBE aHAJIN3a YCIOBHS 3aJlau 3alMChIBaTh KPAaTKOE YCIOBHE,
BBISBJIITh HEJIOCTATOK MAHHBIX ISl pEIIeHUs 3a/aud, BHIOMpATh 3aKOHBI W (HOPMYIIHI,
HEOOXOMMBIE [T €€ pelIeHHs], TPOBOJINTh PACUETHI U CPABHHUBATH IOJyYCHHOE 3HAUCHUE
(GU3NIECKOI BETMYNHBI C H3BECTHBIMHU JIaHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIH (U3NIECKUX METOJIOB,
WCTIOJNb3Ysl OMMCAaHHWE HMCCIEOBAHNUS, BBIICIATH MMPOBEPSIEMOE MPEIIOI0KEHNE, OIICHUBATh
MPAaBHIILHOCTH MOPSIIKA MPOBECHUS UCCIIEIOBAHMS, I€TaTh BBIBOIBI;

MIPOBOJIUTH OTBITHI TI0 HAOMIONCHHUIO (PM3MUYECKUX SBJICHUNA WM (U3UIECKUX CBOWCTB Tell
(xanWJUIApHBIE SBJICHMS, 3aBUCHUMOCTb JIaBJIEHUS BO3JlyXa OT ero oObEMa, TeMIepaTyphl,
CKOpPOCTH IIpollecca OCTBIBAaHUS M HAarpeBaHMs INpU M3IYyYEHHU OT IBETa HU3JIydarolien
(mornomiaroniei) MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPhI KUJKOCTH U
IUIOIIAN €€ MOBEPXHOCTH, IEKTPU3ALHUS TeJI U B3aUMOJEHCTBHE NIEKTPUUECKHX 3apsilioB,
B3aMMO/ICHCTBHE IOCTOSIHHBIX MarHUTOB, BU3yaJM3alldsd MAarHUTHBIX IOJIEH MOCTOSHHBIX
MarHuToB, AEHCTBUS MAarHUTHOI'O TOJISI HA IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA  2JIEKTPOJBUIaTeNIl IOCTOSHHOIO TOKa): (OPMYJIHUPOBATH  IPOBEPSEMbIE
IIPEINOJI0KEHNs, COOMPaTh YCTAHOBKY M3 IPEJI0KEHHOIO 000pYyIOBaHHUs, ONUCHIBATh XOJ
OMbITa U POPMYJIUPOBATH BHIBOJIBI;

BBITOJIHATE NPSIMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHON BIaKHOCTH BO3/YyXa, CHIIBI
TOKa, HAIpPsHKEHHUs C HCIOJb30BAHUEM AaHAJIOIOBBIX NMPUOOPOB M JATYUKOB (PU3NYECKUX
BEJIMYUH, CpaBHMBATh pE3yJIbTaTbl W3MEPEHHH C Yy4ETOM 3aJaHHOM  aOCOJIOTHOM
MOTPELIHOCTH;

IIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (U3MUECKOM BEIMYUHBI OT JAPYroM c
UCIOJb30BAHUEM HPSAMBIX HW3MEPEHUH (3aBUCUMOCTH CONPOTHBIIEHUS MPOBOJHHMKA OT €ro
JUIMHBI, IUJIOIIAJM IMOMEPEYHOI0 CEYEHHUs M YAEIbHOIO CONpPOTHBICHHS BEIIECTBA
MIPOBOJIHUKA, CHUJIBI TOKA, MAYLIEr0 4Yepe3 MPOBOJHHUK, OT HANpsDKEHUS Ha IMPOBOJHUKE,
UCCIIEIOBAaHUE TIOCIEJOBAaTEIbHOTO M MapajuIebHOTO  COEAMHEHUIl  MPOBOIHUKOB):
IUTAHUPOBATh HCCIEOBaHWE, COOMpaTh YCTAHOBKY U BBINOJIHATh H3MEPEHUs, CIeays
MIPEUI0KEHHOMY TUIaHy, PUKCUPOBATh PE3yIbTAaThl OJYYEHHOHN 3aBUCUMOCTH B BHJI€ TaOIHUI]
U Tpa(UKOB, JA€1aTh BBIBOBI 110 pe3yIbTaTaM MCCIEJOBAHNUS;

MIPOBOJIUTh KOCBEHHBbIE H3MEpeHUs (U3NYECKUX BeNUYMH (yAenbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHHE IPOBOJAHMKA, pabOTa M MOIIHOCTb AJIEKTPUUYECKOTO TOKA):
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IUIAHUPOBATH U3MEPEHUSI, COOMPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY, CIIETYsI TPEII0KEHHOM
HUHCTPYKIUU, U BBIYHUCIIATH 3HAYCHUC BCIIMYNHBI,

coOroaaTh MpaBuiIa TEXHUKH 0€30MaCHOCTH IIpH padoTe ¢ 1abopaTOpHBIM 000PYAOBAHHUEM;
XapaKTepU30BaTh MPUHLHUIIBI JEHCTBUSA W3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OHOpOI\/JI Ha HUX OIIMCAaHUs (B TOM YHUCJIC: CUCTEMa OTOINNICHHA AOMOB, TMI'POMETP, IapoBasd
TypOHMHA, aMIIEPMETP, BOJBTMETP, CUETUHUK IIICKTPHUECKON SJHEPTUH, IIEKTPOOCBETUTEIILHBIC
npuOOpPHI, HarpeBaTeIbHBIE AIMEKTPOIPUOOPHI (IIPUMEPHI), JEKTPUIECKUE MPETOXPAHUTEIH,
OJICKTPOMArHUT, JJICKTPOABUIATCIIb IMOCTOAHHOI'O TOKa), HCIIOJIB3Yyd 3HAHUA O CBOMCTBax
(bU3NIEeCKUX SABICHUH U HEOOXOMMbIE (PH3NUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh [IPOCThIE TEXHUYECKHE YCTPOICTBA U U3MEPUTENIbHBIE IPUOOPHI IO CXEMaM U
CXEMaTHYHbIM PHUCYHKaM (KHUAKOCTHBIM TEpPMOMETpP, TEPMOC, ICHUXPOMETP, TUTPOMETD,
JBUTATENb  BHYTPEHHETO CTOPaHHs, OJJEKTPOCKOI, pEOCTar), COCTaBIATh  CXEMBI
OJICKTPHUYCCKUX IIGHGI\/JI C MOCJICOAOBATCIIbHBIM W IMapaJUICIIbHBIM COCIWHCHUCEM JJICMCHTOB,
pas3nuyasi ycIoBHBIE 0003HAUYEHUS SJIEMEHTOB JIEKTPHUECKHX IIETICH;

MPUBOJIUTH IPUMEPHI (HAXOAUTh UHPOPMALIUIO O IPUMEPaX) MPAKTUUYECKOTO UCIOJIb30BAHUS
(U3UYeCKUX 3HAHWW B TOBCEIHEBHOW J>KM3HM JJs1 oOecreueHuss Oe30TacHOCTH TpHU
oOpallleHnH ¢ npubopaMH M TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHUS 3/0pOBbI U
COOITFOJICHHUSI HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKPY)KAIOIIEH Ccpee;

OCYIIECTBJISATh TOUCK HHpOpMamu (PU3NUECKOTO cojepkaHus B HTepHETEe, Ha OCHOBE
NMCIOIINXCA 3HaHUH " HYTeM CpaBHCHUA OOIOJHUTCIBHBIX HNCTOYHHUKOB BBIACIATH
nH(pOpMaLNIO, KOTOpas ABJSETCS MPOTUBOPEUNBOM MM MOXKET ObITh HEJJOCTOBEPHOM;
WCTIONb30BaTh MPH BBITIOJHCHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3NYECKOTO CONEepKAaHUs, CIPAaBOYHBICE MaTepUallbl, pecypchl cetu VHTepHeT, BiaaeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMU U3 OJHON 3HAKOBOM
CHCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMChbMEHHBIC M KPATKHE YCTHBIE COOOIIEHNUs, 0000111ast HH(POPMAITHIO
13 HECKOJIBKMX UCTOYHUKOB (DU3NYECKOTO COJIEPIKAHMUS, B TOM YHCIIC ITyOJIMIHO MTPEICTABIIATh
pe3yabTaThl TMPOCKTHOW WM HCCICAOBATEILCKON JIEATETBHOCTH, IMPH 3TOM TPaMOTHO
UCIONBb30BaTh M3YYEHHBIH TMOHATHHHBIA ammapaT Kypca (GU3WKHA, COMPOBOXKIATh
BBICTYIIJICHHE TIPE3CHTAIINCH;

MIPH BBITIOJTHEHUHU Y4eOHBIX MTPOEKTOB M CCIICIOBAaHNUN (DU3HUYECKHX MTPOIIECCOB PACIIPEICIISITh
0053aHHOCTU B TpyIIle B COOTBETCTBHHM C TIIOCTABJICHHBIMHM 3aJlauaMH, CJCIUTh 3a
BBITIOJTHEHUEM ILIaHa JICHCTBHUIA M KOPPEKTHUPOBATh €r0, aJeKBAaTHO OLICHHUBATh COOCTBEHHBIN
BKJIQJI B JICATEIIbHOCTD TPYIIIIBI, BHICTPAMBATh KOMMYHHKATHBHOE B3aUMOICHCTBHE, IPOSIBIISS
TOTOBHOCTbH pa3peniath KOH()IUKTHI.

K koH1y 00yueHus B 9 kjacce npeMeTHbIe pe3yJibTaTbl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh y OOyUaIOIUXCS YMEHUI:

UCIOJIb30BAaTh  TMOHATUSA: CHCTEMa  OTCY€Ta, MaTepualbHas TOYKa, TPAaEeKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOTo JIBWKEHHUs, naedopmarus (ympyras, IUJlacTU4decKas),
TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEPErPYy3KH, LIEHTP TSAKECTH,
abCoJIIOTHO TBEPJOE TeNo, LEHTP TSHKECTH TBEPAOIrO Teja, pPaBHOBECHE, MEXaHMUYECKHE
Kosie0aHHUs U BOJIHBI, 3BYK, MH(PA3BYK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, LIKaJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTh, CIEKTPBl UCIYCKaHUS U
MOTJIONIEHUS, anb(a, 6eTa- U TaMMa-U3IIydeHHs, U30TOIIBI, sIEpHAsi DHEPreTHKa,
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pa3nuyath sABJIEHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JIBHKEHUE,
PaBHOYCKOPEHHOE NPAMOJIMHEHHOE JABMIKEHHE, CBOOOJHOE NaJeHHE Tell, PABHOMEPHOE
JBUKEHHUE 10 OKPYKHOCTH, B3aUMOJCIHCTBUE TEJ, PEAKTUBHOE JIBKEHUE, KOJeOATEIbHOE
JBIDKEHUE (3aTyXarolllie W BBIHYXKICHHBIC KOJeOaHMs), PE30HAHC, BOJHOBOE JBWXCHHE,
OTpakE€HHE 3BYKa, IPSIMOJIMHEHHOE paclpOCTPaHEHHE, OTPAKEHUE U IPEIOMIICHUE CBETa,
[IOJIJHOE BHYTPEHHEE OTPAXXEHUE CBETA, PA3JIOKEHHE OEJoro CBeTa B CIEKTP U CIO0XKCHUE
CIEKTPAJIBHBIX I[BETOB, IUCIEPCUS CBETA, ECTECTBEHHAs PaJMOaKTUBHOCTb, BOSHUKHOBEHHE
JMHENYaTOro CHEKTpa H3JIydyeHHs) MO ONUCAHHIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX SBICHUHA B OKpY)KalOmeM Mupe (B ToM
yyciie (pu3ndeckue sBJICHHs B MPUPOJIE: MPUIUBbI U OTJIUBBI, ABMKEeHUE M1aHeT ColHedHON
CUCTEMbI, PEaKTHBHOE JBIKEHUE >KMBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHHE, CEeHCMUYECKHE BOJHBI, LIyHaMH, 3XO, IIBETa TeJl, ONTUYECKHE SIBJICHUS B
npupose, OHOJOTMYECKOe NEeHCTBHE BUAMMOTIO, YIbTPa(UOIETOBOTO M PEHTI€HOBCKOIO
U3JTy4YeHUl, €CTECTBEHHBbIM paJHOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, DPaTUOAKTUBHOE
W3JTy4YeHUE TPUPOJHBIX MUHEPAJOB, JEMCTBHE paJMOAKTUBHBIX H3JIyY€HUN Ha OpraHusM
YyelioBeKa), MpU JTOM I[EePEeBOJUTH MPAKTUYECKYI0 3ajadyy B y4eOHYIO, BBIIEIATH
CYyLIECTBEHHbIE CBOICTBA (ITPU3HAKN) PU3NUECKUX SBIICHUII;

OTHCHIBATh M3y4YEHHBIE CBOICTBA Tel U (PU3MUECKUE SIBICHUS, MCIOJIBb3YS (U3NYECKUE
BEJIMYMHBI (CpEAHsSsl M MTHOBEHHAas CKOPOCTh Teja MpU HEPaBHOMEPHOM JIBUKEHHH,
YCKOpEHHE, MepeMEeleHNe, MyTh, YrIoBas CKOPOCTb, CHJIa TPEHHUs, CHUJIA YHPYrOCTH, CHIIA
TSDKECTH, YCKOpEHHME CBOOOJHOrO MaJEHUs, BEC Tesa, UMIIYJIbC Teaa, UMIIYJIbC CHIIBI,
MexaHuueckass paboTa M MOLIHOCTb, MOTEHLUAIbHAas SHEPIrUs Teja, MOJHATOrO HaJ
MIOBEPXHOCTBIO 3€MJIM, IOTEHIMANIbHAs YHEPTUs CKATON MPYKHUHbBI, KWHETUYECKasi SHEprus,
MIOJIHAsl MEXaHUYECKasi SHEprusi, Nepuoja M 4acToTa KojeOaHWH, AJMHA BOJHBI, IPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKa3aTedb MPEIOMIIEHUs CPEeAbl), IPU OMUCAHUU
IIPaBUJIBHO TPAKTOBAaTh (PU3MUYECKHH CMBICT HCMONb3YEMbIX BEJIWYMH, OOO3HAYEHUS WU
eIMHULIBl (PU3NYECKUX BEIMYUH, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMUYUHY C JPYTUMU BEJIMUYMHAMM, CTPOUTH I'paMKU U3yUEHHBIX 3aBUCUMOCTEN (pr3nUecKux
BEJIMYUH;

XapaKTepu30BaTb CBOMCTBA TeJ, (PU3MUYECKHE SIBJIEHUS M IIPOLIECCHI, HCIOJIb3YS 3aKOH
COXpaHEHUs SHEPTUHU, 3aKOH BCEMUPHOIO TSATOTEHUS, IPUHLIUI CYNIEPIIO3ULIUN CUJI, IPUHIUIT
oTHocuTesnbHOCTH ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHbI
OTpa)KEHUsI U MPEJIOMJICHHSI CBETA, 3aKOHBI COXPAHEHHUs 3apsAA0BOTO0 U MaCCOBOTO YHCEII MPH
SJICPHBIX PEAaKLUAX, IPH 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCBIBATh €r0
MaTeMaTH4YECKOE BBIPAKEHUE;

OOBACHATH (pU3MYECKHE MPOLECCHl U CBOMCTBA TeNl, B TOM YUCJIE U B KOHTEKCTE CHUTYaIHi
MIPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIIATH IPUYUHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH
o0BsicCHeHHE U3 2—3 JIOTMYECKHX I1aroB ¢ ONMOPoi Ha 2—3 M3y4yeHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3ajaud (OMHMpAlOIIMecs Ha CHCTEMY M3 2—3 ypaBHEHHH), HUCHOJb3Ys
3aKOHBI U (OPMYJIbI, CBSI3bIBaIONIME (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHaU3a YCIOBUS
3aJjaud 3allMCBIBATh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOIINE WM W30BITOYHBIE JAHHBIE,
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BbIOMpATh 3aKOHBI W (OpMysbl, HEOOXOAMMBIE sl PELICHHS, MPOBOAUTH PAcUYEThl U
OILICHUBATh PEATMCTUYHOCTD MOTYYEHHOTO 3HAUCHUS (PU3NYECKON BEIMYNHBI,

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOLIM (PU3NIECKUX METOJIOB,
UCTIOJIBb3Ysl OMMCAHUE MCCIIEOBAHNUS, BBIICIATH MPOBEPSIEMOE MPEAIOJIOKEHHE, OICHUBATh
MPAaBUIBHOCTh TOPSAJKA TPOBEICHHUS WCCIEAOBAHMS, IETaTh BBIBOJBI, MHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

MPOBOJIUTH OMBITHI IO HAOMIONCHHUIO (PU3MUYECKUX SBICHUN WM (PU3MUECKUX CBOWMCTB TEI
(u3ydenue BTOpOro 3akoHa HproTOHA, 3aKOHA COXpAaHEHHS SHEPTHH, 3aBUCHMOCThH MEpUOJIA
KoJIe0aHHU IPY)KMHHOTO MAsiTHUKA OT MAaCChI TPY3a H )KECTKOCTH MPYKUHBI M HE3aBUCUMOCTD
OT aMIUIUTYbI MaJbIX KOJICOAHWU, MPSMOJIMHEMHOE pacipoCTpaHEHUE CBETA, Pa3JIOKCHUE
0eyoro cBeTa B CIEKTP, M3YYCHHE CBOMCTB M300pak€HHUS B IUIOCKOM 3€pKaje W CBOWCTB
n300pakeHUsl TIpeMeTa B coOuparolieil JinmH3e, HaOMIo/IeHWe CIUIOIIHBIX M JIMHEWYaThIX
CIIEKTPOB M3JIYYCHHS): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000pyIOBaHMsI, OMUCHIBATH X0 OTIBITA U €T0 PE3YIbTATHI, (POPMYIUPOBATH BHIBOIHI;
MPOBOJIUTH MPH HEOOXOIUMOCTH CEPUI0 TPSIMBIX U3MEPEHUH, OTIPEIeNsisi CpeHEee 3HAUCHUE
n3MepseMoil BelnnynHbl (POKYCHOE pacCTOsIHUE coOMparoIiel JIMH3bI), 000CHOBBIBATH BHIOOD
crioco0a n3MepeHus (M3MEPUTEIBHOTO MPUOopa);

MIPOBOJIUTH MUCCIIEAOBAHUE 3aBUCUMOCTEH (PH3UIECKUX BEITMYMH C MCIIOJIB30BAHUEM IPSIMBIX
W3MEpeHNUH (3aBUCHUMOCTh TYTH OT BpPEMEHH TIpU PABHOYCKOPEHHOM JIBW)KCHUHU 0e3
HavaJIbHON CKOPOCTH, TEpHOAa KoJeOaHWi MaTeMaTHYeCKOTO MasTHWKAa OT JUTMHBI HHTH,
3aBHCHUMOCTH yTJIa OTPAKCHUS CBETA OT yIJia MaICHUS 1 yIJIa MPEeIOMIICHHS OT yIJia MaJeHus )
IUIAaHUPOBATh  UCCIIEJIOBaHHE, CaMOCTOATEIbHO COOMpaTh yCTAaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCHMOCTH (DM3NYECKUX BEIWYUH B BUAE TaOJIHI] U rpadHKOB,
JieNiaTh BBIBOJIBI 110 pe3ysibTaTaM HCCIeI0BaHMUS;

MIPOBOJUTH KOCBEHHBIE M3MEPEHUsI PU3NYECKUX BEIUYUH (CPEIHsSI CKOPOCTh U YCKOpPEHHE
Tela TPU PABHOYCKOPEHHOM JBUXEHHUH, YCKOPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTb
MPYXUHBL, KO3()ULIUEHT TPEeHUsI CKOJIbKEHUS, MeXaHn4eckas paboTa U MOIIHOCTb, 4aCTOTa
U mepuoj KojebaHUH MaTeMaTHYeCKOTO M MPYKUHHOTO MAsTHHUKOB, ONTHYECKas Cuiia
coOuparomied JHH3BL, PAJUOAKTUBHBIA (OH): IUTAHUPOBATh HW3MEpPEHHUs, COoOUpaTh
OKCIEPUMEHTAJIbHYI0 YCTAaHOBKY M BBINOJHATh HW3MEPEHUS, Cleayd MpeIoKEeHHOU
WHCTPYKIUH, BBIYUCIATH 3HAYCHHE BEIMUYMHBI U aHAJIU3UPOBATH MOJYYCHHbIE PE3YJIbTAThI C
y4€TOM 33JaHHOM MOTPEUIHOCTH U3MEPEHUI;

coOroAaTh MmpaBuiia TEXHUKH 0€30MaCHOCTH U padoTe ¢ 1a00paTOPHBIM 000PYAOBAHHUEM;
pa3nuyaTth OCHOBHBIE MPHU3HAKW M3YYEHHBIX (U3NYECKUX MOJENeH: MaTepuaibHas TOYKa,
abCoOMIOTHO TBEPJOE TENO, TOYECUHBI HCTOYHHUK CBETA, Jyd4, TOHKAas JIMH3Q, IUIaHETapHas
MOJIeNlb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPHUHIIUILI ACHCTBUS M3YyYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMHCTB C
OTIOpOM Ha WX OMHCAaHUS (B TOM YHUCIE: CIUIOMETp, NATUYUKH TOJOXKECHHS, PACCTOSHUS U
YCKOPEHHUs, pakeTa, H5XO0JIOT, OYKH, IMEepHUcKom, (oToamnmapar, ONTHYECKHUE CBETOBO/IBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCHOb3ys 3HAHUSA O CBOMCTBAX (PM3MUECKUX
SBJICHUH U HEOOX0JMMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

WCIOJIb30BAaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKH H3yYCHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOIMUECKUX IPOLIECCOB MpPHU peIIeHUH y4eOHO-
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MPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBI JJIsl TIOCTPOCHUS N300paKEHUH B TNIOCKOM 3€pKajie
U coOuparoIei JnH3e;

MPUBOANUTH IPUMEPHI (HAXOAUTh HHPOPMAIHIO O IPUMEPax) MPAKTUIECKOTO UCTIOIb30BaHMS
¢u3NYecKUX 3HAHUN B TOBCEJHEBHOM KHU3HM s oOecrieueHus OE30MacHOCTH TpU
oOpallleHHH ¢ npubopaMu M TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHUS 3/10pOBbS U
COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEJICHUS B OKPYKAIOLIEH Cpele;

OCYIIECTBIISATh  MOUCK  wH(popManmu  (U3NYECKOTO  coxaepkaHust B MHTepHere,
CaMOCTOSATENIbHO  (OPMYIHPYs TOHWCKOBBIA  3alpoOC, HAXOAWUTh IIyTH OIpPEIEIICHUS
JOCTOBEPHOCTH NOJYYEHHOW MHQOpPMAllMM Ha OCHOBE HMEIOIIMXCS 3HAHUH U
JIOTIOJTHUTEIbHBIX UCTOUHUKOB;

WCII0JIb30BAaTh TPU BBINOJHEHUM Y4YEOHBIX 3aJaHU HAY4YHO-TIONMYJISIPHYIO JIUTEPATypy
(u3nUecKoro cojep)KaHUs, CIPAaBOUYHbIE MaTepuanbl, pecypchl ceTh WHTepHeT, BlajeTh
npuéMaMi KOHCHEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHusi MHPOpPMAIMK U3 OJHOM 3HAKOBOMU
CUCTEMBI B JAPYIYIO;

co37aBaTb COOCTBEHHBbIE NMHUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE MH(OpMaLMH U3
HECKOJIbKUX MCTOYHUKOB (PU3UUECKOTO COJEpKaHUs, MyOJIMYHO MPEICTaBIATh PE3YJIbTaThl
MIPOEKTHOM WJIM MCCIEA0BATEIbCKOM NEsTeNbHOCTH, MPH 3TOM TPAaMOTHO HCIIOJIb30BATh
W3YYECHHBI TMOHATHMHBIN amnmapaT WH3yd4aeMoro pasjena (GU3MKM U COMPOBOXKAATH
BBICTYIUICHHE MTpe3eHTalMel ¢ y4ETOM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmngecTBO yacoB DJIeKTPOHHBIE
Ne HaumenoBaHue pa3ieioB H TeM K n (uudposbie)
n/n NMPOrpamMMbl Bcero O;Tpom,m,le pﬁaKanecxne o0pa3oBaTtejibHbIE
padoThI padoThI pecypesI
Paznen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPYKAKIIET0 MUPA
bubaunoreka [JOK
11 Dusnia - Hayka 0 Ipupoze 2 https://m.edso0.ru/7f416194
bubaunoreka [JOK
12 DH3MIECKNE BETHIUHLI 2 1 https://m.edsoo.ru/7f416194
. bubmuoreka [IOK
1.3 EcrecTBeHHOHAYIHBII METO]T TO3HAHUS 2 1 hitps://m.eds0o.ru/7416194
Hroro no pazneny 6
Pasnea 2. IlepBoHayajibHble CBe/IeHHsI 0 CTPOEHHUH BellleCTBA
2.1 CrpoeHue BelecTsa 1 bubmorexa HOK
' P . https://m.edsoo.ru/7f416194
29 JIBM>KeHHE M B3aMMOJICHCTBHE YaCTHI] 2 1 bubanoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHele COCTOSHHS BELIECTBA 2 bubmorexa HOK
' P m https://m.edsoo.ru/7f416194
HWroro no pazpery 5
Pasnen 3. JIBuikeHune U B3auMojeiicTBue Tej
Bubmmorexa IIOK
31 Mexanmreckoe aswkerme 3 https://m.edsoo.ru/7f416194
Bubmorexa IIOK
3.2 MHepui, Macca, IIoTHOCTE 4 1 https://m.edsoo.ru/7f416194
Bubmmorexa [IOK
. Crna. Buyet o 14 1 2 https://m.edsoo.ru/7f416194
HUroro no pazaeny 21

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, JKUIKOCTEH M Ta3oB

25



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

41 [Hasnenue. Ilepenava nasneHus TBEPABIMU 3 bubanoreka [JOK
’ TeJaMU, JKUIKOCTIMH U Ta3aMHu https://m.edsoo.ru/7f416194
Bbubaunoreka [JOK
4.2 JlaBIICHHE AKUIKOCTH > https://m.edsoo.ru/7f416194
Bbubaunoreka [JOK
4.3 Atmocheproe Japiierie 6 https://m.edsoo0.ru/7f416194
44 JlelicTBUE KUIKOCTU U ra3za Ha MOTPYXEHHOE 7 3 bubanorexa [JOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro mo pazaeny 21
Pa3nea 5. Pagora 1 MOIIHOCTh. JHeprus
bubaunoreka [JOK
51 Paora u momsocT 3 ! https://m.edsoo.ru/7f416194
bubaunoreka [JOK
5.2 Hpocteie Mexamm3MeI 5 1 https://m.edsoo.ru/7f416194
bubaunoreka [JOK
53 Mexarmieckas sHepris 4 1 https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB IIO ITPOT PAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIIACC

KonuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumMeHoBaHMe pa3iesioB U TEM K n (uudpoBbie)
n/n NMPOrpamMMbl Bcero OHTPOJIBHBIE paKTHiecKue o0pa3oBaTtejibHbIE
padoThI padoThI pecypeni
Paznea 1. TensoBble siBJIeHUS
1.1 CrtpoeHue 1 CBOWCTBA BElECTBA 7 Bubmzorexa LIOK
‘ https://m.edsoo.ru/7f4181ce
Bbubaunoreka [JOK
12 Tenzosbie nporeccy! 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiieKTpuyecKkre 1 MATHUTHBIE SIBJIEHUS
21 DneKTpuUecKue 3apsjpl. 3apsHKeHHbIE Tela 7 1 bubmuoreka [IOK
' U UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 [ocTOsTHHBIN 3IEKTPUIECKHUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bubanoreka [JOK
23 MarhutHbie ABcHiA 6 ! 15 https://m.edsoo.ru/7f4181ce
24 DJICKTPOMAarHUTHAsT UH, ust 4 bubmmorexa LIOK
' P AR https://m.edsoo.ru/7f4181ce
HUroro no pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 145
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KonuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB u TeM K n (uudposnie)
n/n NMPOrpamMMbl Bcero OHTPOJIBHBIE paKTHiecKue o0pa3oBaTtejibHbIE
padoThI padoThI pecypeni
Pasznen 1. Mexanu4ueckue siBJeHHUS
11 MexaHH4YeCKOE IBKEHUE U CITOCOOBI €r0 10 1 Bbubaunoreka [JOK
' OTIMCAHHUSI https://m.edsoo.ru/7f41a4a6
. bubanoreka [JOK
12 Baanvoneiicraue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
Bbubaunoreka [JOK
13 3aKoHI coxpaneHis 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue KoJ1eGaHHUsI M BOJHBI
bubaunoreka [JOK
21 Mexaneckue koneoanus ! 3 https://m.edsoo.ru/7f41a4a6
bubanoreka [JOK
2.2 MexaHn4ecKHe BOIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
HUroro no pazpery 15
Paznen 3. DjieKTPOMArHUTHOE T0JI€ ¥ 3JI€eKTPOMATHUTHBIE BOJTHBI
31 ONeKTpOMarHuTHOE T0JIe | 6 2 bubnunoreka I[JOK
) SJIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
HUroro no pazneny 6
Pasgen 4. CeeToBbIe ABJICHUSA
Bubmmorexa IIOK
4.1 3aKOHbI PaCIpOCTPAHEHHs CBETa 6 2 https://m.edsoo.ru/7f41ada6
Bubmmorexa [IOK
4.2 JIMH3BI ¥ ONITHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
Bbubnuoreka [TOK
4.3 PasnoxeHue Genoro cBeTa B CIEKTP 3 2 https://m.edso0.ru/7f41ada6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Wroro no pazneny 15
Pa3gen 5. KBantoBble siBJIeHUs
Bbubaunoreka [JOK
5.1 Hcnyckanue ¥ MorsomieHre cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubaunoreka [JOK
52 CTpoeiiie aTOMHOrO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubaunoreka [JOK
>3 Flnepusie peakiii ! ! https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17
Pa3nea 6. IloBTopuTe1bHO-0000 A0 NI MOAYTb
6.1 [ToBTOpeHue u 0000IICHIE COAEPIKAHNUS 9 2 bubaunorexa [JOK
' Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 27
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IIVIAHUPOBAHHUE

Ne KoauvecTBO 4acoB Jlata JyekTpoHHbIE UG POBbIE
/i Tema ypoka Beero Kontpoasnsie | IIpakTHueckue Wsysenus 00pa3oBaTeabHbIE
padoTsI padoTsl pecypcbl
1 ®dusmuka — Hayka o npupoze. SIBieHus 1
npupobl. PU3NYECKUE SIBICHUS
2 MexaHu4eCcKHe, TEIJIOBbIE, JJIEKTPUUECKHE, 1
MAarHHUTHbBIC, CBETOBbIC, 3BYKOBBIC SIBJICHUS
3 Odu3nyUecKre BEJTMYUHBI U UX U3MEPECHUE 1
Ypok-uccnenoanue "Mzmepenue
4 TEMIIEpaTyphl IIPH MOMOIIHN KUIKOCTHOTO 1 1
TEpPMOMETpa U IaTUMKa TeMIIepaTyphl"”
Kak ¢u3rka u qpyrue ecrecTBeHHbIE HAyKU
5 U3y4aroT npupoay. EctecTBeHHOHAYUIHBII 1 bubaunorexa [JOK
Merox no3Hauus. Onucanue GU3nIecKux https://m.edsoo.ru/ff09f72a
SIBJICHUH C IIOMOLLBIO MOAETEHN
Ypok-uccienoranue "IIpoBepka runorTe3sr:
6 JAIBHOCTD MOJNIETA [IapHUKa, TYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM 0OJIblle, YeM OoJblIe
BBICOTA ITycKa"
Crpoenue BemectBa. ONBITHL,
’ bubnunorexa [JOK
7 OKAa3BIBAIOIIHE JUCKPETHOE CTPOCHUE 1
IBlemeCTBa HIHE JIHCKD i https://m.edsoo.ru/ff09fe0a
bubnunorexa [JOK
8 JIBrKeHNe 9acTHIl BeUlecTBa 1 . 1
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OBITH 1O 1 1
HAOIIOIEHUIO TEIUIOBOTO PACIIHPEHHUS Ta30B)
10 ArperaTHbIE COCTOSTHHS BEIIECTBA 1
B3auMocBs3b MEXIy CBOWCTBAMHU BELIECTB B
11 PAa3HBIX arperaTHBIX COCTOSIHUSX U MX 1 Bubmmorexa [IOK

ATOMHOMOJICKYJISIPHBIM CTPOCHHEM.
Oco0EHHOCTH arperaTHBIX COCTOSIHAN BOJIBI

https://m.edsoo.ru/ff0a0378
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Mexannueckoe JBHMKCHHUC. PaBHOMepHOe u

Bbubaunoreka [JOK

12 HEPAaBHOMEPHOE JIBU)KCHHUE https://m.edsoo.ru/ff0a05c6
bubmoreka [TOK
13 Cropocts. Eamsmist ckopoctn https://m.edsgn.ru/fanO79c
14 Pacuer myTu 1 BpeMeHU JBUKEHUS EH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a0ae4
s | e S e, Bt B 10K
R ———— https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemecTBa. Pacuer mMacchl u bubaunoreka [JOK
o0beMa Teja 1Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 J'Ia6opaTopHa;.1. pabota «OrnpenencHre
TUTOTHOCTH TBEPJIOTO TEJIa
18 Pemenue 3amau o reme "I[lmoTHOCTH bubaunoreka [JOK
BemiecTsa" https://m.edsoo.ru/ff0al23c
19 Cuila KaK XapaKTepUCTHKA B3aUMOJICHCTBHUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopatopHas pabora «M3ydenue
20 3aBHCHMOCTH PacTshKeHus (aedopMariyum)
MIPY)KHHBI OT MPHIIOKEHHON CHIIBI»
21 SIBnenue tarorenus. Cuma TsHDKECTH
p | ey oo e ot e B LOK
S https://m.edsoo.ru/ff0al778
23 Crita TSHKECTH Ha APYTUX IUTaHeTax. bubnunorexa [JOK
DU3NYECKIE XapaKTEPUCTHKHU IIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka IIOK
24 Msmepere cit. JlusamomeTp https://m.edS(I)lo.ru/fan18cc
Bubmmorexa IIOK
25 Bec Tena. Hesecomocts https://m.edS(I)f).ru/fanl778
26 CrnoxeHue IByX CHJI, HAllPaBJICHHBIX 11O bubnuoreka [IOK
OJIHOM TIPsAAMO#A. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau no teme
"PaBHOeHCTBYIOmAS CHT"
8 TpeHue CKOBXEHUS U TPEHUE TTOKOSL. Bbubmmorexa [IOK

Tpenue B IpUPOE U TEXHUKE

https://m.edsoo.ru/ff0alb9c
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https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

JlaboparopHas pabora «3ydeHue
3aBUCHUMOCTH CHJIBI TPEHHSI CKOJIbKEHHUS OT

Bubaunoreka [JOK

29
CHUTBI JIaBJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COITPHUKACAIONIUXCS TOBEPXHOCTEINY
30 Penrenue 3a1a4 Ha onpeercHue
PaBHOJIEUCTBYIONIEH CHIIBI
Penrenue 3amau mo remam: «Bec Temay
: bubnuorek: K
31 «I'paduaeckoe nzodpakeHune i, « CUITbD», 6ﬂ_ orexa 110
«PaBHOGHCTBYIOMAs CHID» https://m.edsoo.ru/ff0alde0
KontposbHas pabora o remam:
32 «MexaHudeckoe JBIKEHHE», «Macca, 1
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0pakeHune cum, « CUITbDy
33 Hasnenue. CriocoObl yMEHBIICHHS U bubaunorexa [JOK
YBEITUUCHUSI JTABJICHHSI https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JaBJICHHS rasa bubmuoreka [IOK
OT 00BEMa, TeMIepaTypsbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHust TBEPABIMU TEIAMH, bubaunorexa [JOK
JKAIKOCTSAMM U razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBlieHHe B )XKMJIKOCTH U r'a3e, BBI3BAHHOC bubanoreka [JOK
IIEACTBUEM CHJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3anau o treme «JlaBineHue B bubanoreka [JOK
JKAIIKOCTH U raze. 3akoH Ilackaisn https://m.edsoo.ru/ff0a2826
bubarnoreka [JOK
38 Co001IaroIIHecs: COCYIbI
HHarott e https://m.edsoo.ru/ff0a2970
. bubanoreka [JOK
3 Tunpasmeciii npece https://m.edsoo.ru/ff0a3136
40 Manometpsl. [lopurHeBoH KUAKOCTHBIH
HACOC
Atmochepa 3emiu. [Tpuuunnsn
M CYIIECTBOBAHUS BO3IYITHON OOOIOYKH Bubmorexa IIOK
3emutn. 3aBHCHMOCTE aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JIABJICHUSI OT BBICOTHI HAJI yPOBHEM MOpsI
Bbubnnoreka [TOK
42 Bec Bo3nyxa. ATmocdepHOe qaBlieHHEe 1

https://m.edsoo.ru/ff0a2b5a
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43 Wzmepenne armocdeproro nasieHus. Onsit bubnmnoreka [TOK
Toppuuemtu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(EPHOTO TABJICHUS OT bubmoreka [TOK
BBICOTHI HaJ YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepona. ATMocdepHOe qaBieHUe bubanorexa [JOK
Ha Pa3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amay mo teme "AtMmochepHoe
JaBieHue"
47 JlelicTBUE KUIKOCTU U ra3a Ha MOTPYXKEHHOE bubanorexa [JOK
B HUX TeNI0. ApXHMEIOBa CUiia https://m.edsoo.ru/ff0a3276
8 | samammaionten cum, acforsytoei ubmiorexa LIOK
= » ACHCTBYION https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B KUJIKOCTH)
JlabopatopHas paboTta o TeMe
49 «HccnenoBanue 3aBUCUMOCTH Beca Tejia B bubaunoreka [JOK
BOJIE OT 00BEMA HOIPYIKEHHOM B JKUIKOCTD https://m.edsoo.ru/ff0a3514
YacTH TeJIa»
bubanoreka [JOK
50 [naparine Tex https://m.edsoo.ru/ff0a3a96
JlabopatopHas pabora "KoncrpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHHUE JIOAKU U
ompeneneHue e rpy3onoasEMHOCTH"
o | S anes o s o B 10K
X L PA https://m.edsoo.ru/ff0a3654
TeJl, )KUAKOCTEN 1 ra30B»
bubanoreka [JOK
53 Mexameckas padora https://m.edsoo.ru/ff0a3f82
Bubmmorexa IIOK
>4 MonmOCTS. EAMHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
55 Ypok-uccnenosanue "Pacuér MOITHOCTH,
pa3zBHBaeMoH IpH MOABEME 10 JiecTHHIIE"
56 IIpocteie Mexanu3Msbl. Poryar. PaBHoBecne
CHJI Ha phIvare
KontponsHas padora no reme «/lapneHne
57 TBEPHBIX TEJ, JKUAKOCTEH 1 ra3oBy / 1

Bcepoccuiickas mpoBepodHasi pabora
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PesepBHblil ypok. Pabora ¢ Tekcramu 1o Teme

58 «JlaBneHue TBEPABIX TEN, JKUIKOCTEH U 1 1 Bubaunoreka [JOK
ra3oB» / Becepoccuiickas mpoBepodHast https://m.edsoo.ru/ff0a4ffe
pabota

59| aGoparopman pacors eHecnetomanic ! 05 Bufimiotexa LIOK

. ' https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHUS phIUuara

60 Pemenne 3agay o reMe « Y ciaoBust 1 bubaunoreka [JOK
paBHOBECHsI pblyaray https://m.edsoo.ru/ff0a48a6
KoadduueHt monesHoro aeicTBus

61 Mexanu3Mma. JlabopaTopHas pabora 1 0.5
«3mepenne KI1J] HakITOHHOM MIIOCKOCTH

62 Pemenne 3ama4 mo teme "Pabora, MOIIHOCTD, 1 bubaunoreka [JOK
KI11" https://m.edsoo.ru/ff0a4c48

63 Mexanunueckas sHeprusa. Kuneruueckas u 1 bubaunorexa [JOK
MOTEHIMAIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252

64 3aK0H COXpaHEHHsSI MEXaHUYECKOH DHEPTHH 1 bubmuorexa LIOK

p P https://m.eds00.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"DKcrieprMeHTaIIbHOE ONpeieTICHIe

65 U3MEHEeHUsI KHHETHYECKOW U MOTEHIIUATLHON 1 1
SHEPrvHU MPH CKATBIBAHUH TeJa I10
HAaKJIOHHOH T10cKoCcTH"

66 Konrponbhas pabora o teme «Pabdora u 1 1
MOIITHOCTh. DHEPTHsD)

67 PesepBHblil ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnunoreka I[JOK
"MexaHu4ecKoe IBrKeHne" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabora ¢ Tekcramu 1o Teme

68 " " l

Pabora. MomHOCTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 12
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8 KUIIACC

KoanuecTBo 4acoB

DJIeKTPOHHBIE NH(POBLIE

Ne Tema ypoka K I Hara o0pa3oBaTesbHbIC
n/n yp Beero OHTPOJIbHbIE PaKTHYECKHE u3yuenus P
padoTsl padoTsl pecypcbl
L menmecxolt 1eopn 1 ominse 1 Bubmotexa LIOK
P https://m.edsoo.ru/ff0a5256
TIOATBEPKACHHS
2 Macca u pa3Mep aTOMOB M MOJIEKYIT 1
3 Monenu TBEPIOro, KUIKOTO U 1 Bubmuoreka [TOK
ra3000pa3HOro COCTOSIHUI BENeCTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOWCTB TBEPOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSIHUH BEIIECTBa HA 1
OCHOBE TNOJI0KEHUI MOJIEKYJISIPHO-
KUHETHYECKON TeOpUH
5 Kpucranammueckue u amopgHbIe Tena 1 bubmorexa IOK
p P https://m.edsoo.ru/ff0a5800
6 CMaunBaHUE U KalTWIISIPHOCTD. 1 bubnunorexa [JOK
[ToBepXHOCTHOE HATSKCHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacupeHue u cxaTue 1 bubmotexa OK
P P https://m.edsoo.ru/ff0a5a26
8 Temmneparypa. CBs3b TEMIIEPATYpPhI CO 1
CKOPOCTBIO TEIJIOBOTO JIBUYKEHHSI YaCTHIT
9 Buyrpennsis sneprusi. Crioco0bl H3MEHEHUS 1 bubnunoreka I[JOK
BHYTPEHHEH SHEPTUH https://m.edsoo.ru/ff0a5c60
bubarnoreka [JOK
10 Brast Tenonepenatin ! https://m.edsoo.ru/ff0a6412
11 zgfcl);:s:gf{zle:f;;noggifg:;z:: f1:36 €CTB 1 1 bubmmorexa LIOK
i " https://m.edsoo.ru/ff0a65c0
Y MaTepHUalioB B LIENISIX YHEProcOePEeIKEHUS
12 KonunuectBo TetwioThl. Y nenbHas 1 Bubmmorexa IIOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBreHue TemioBoro Oanranca. TemmooOMeH 1 Bbubmmorexa [IOK

1 TENIJIOBOC PABHOBECHE

https://m.edsoo.ru/ff0a7088
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JlabopaTopHas pabota "VccienoBanne

Bbubnunoreka [JOK

14 SIBJICHUS TEII000OMEHA TIPH CMEITMBaHUH
. Ha Tip " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsTYEii BOJIBI
Pacuer xoM4ecTBa TEMIOTHI, HEOOXOIUMOrO
15 JUTSL HATPEBAHUSI TeJia U BBIACIIEMOro UM IPU
OXJIAKICHUN
JlabopatopHas pabota "OmnpeneneHue bubmoreka [IOK
16 o " .
yIEIbHOM TEMIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0aébb0
17 DHeprus TOIUINBA. Y AeJbHas TemioTa bubmuoreka [IOK
CrOpaHusl https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpAECBaHNE
18 HUCTAJTHIECKUX ?elﬂ VnenwHas Terora bubmuorexa LIOK
“p : https://m.edsoo.ru/ff0a71d2
ITaBJICHUSI
JlaboparopHas pabora "OmnpeneneHre bubmuoreka [IOK
19 o " .
yJIeTbHOH TEIUTOTHI IUIABJICHHSI JIbJa https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue 1 KOHJCHCAIIHSL. bubaunorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenpHas Temiora
apooOpa3oBaHus U KOHJICHCAIIMH. bubnunorexa [JOK
21 .
3aBHCHMOCTD TEMIIEPATYPhI KATICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBJICHHUS
Bnaknocts Bo3myxa. JlabopaTopHas pabora
22 "OnpeznencHue f)lzl){(ocmenbﬂ){oﬁ r])SJIa)KIIo{OCTI/I bubmmorexa LIOK
pen N https://m.edsoo.ru/ff0a7628
BO3/1yXa
23 Pemenue 3ama4 Ha onpesieNieHHE BIAKHOCTH
BO3/1yXa
[IpuHOUIIBI pabOTHI TEIUIOBBIX BUraTENCH.
24 [apoBast TypOuHa. J/[BUraTesb BHyTpEeHHETO
CTOpaHust
o5 KII[ TerioBoro neurarens. TersioBbie Bubmorexa IIOK
JIBUTATENN W 3aIUTa OKPYXKAFOIIEH CPEIbI https://m.edsoo.ru/ff0a7c7c
2% 3aKoH COXpaHEHHUs U MPEBPAIICHUS SHEPTUU
B TEILIOBBIX MPOIECCax
ITonroroBka K KOHTPOILHOM paboTe 1Mo TeMe
" A p p Bubnnoreka [TOK
27 TennoBele sBieHUs. I3MEeHEHUE arperaTHbIX

CcOoCTOsTHUI BerecTna"

https://m.edsoo.ru/ff0a83f2
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Kontponsras padora no teme "TermioBsie

Bbubnunoreka [JOK

28 SIBJICHUS. 'I'/I3MeHeHI/Ie arperaTHbIX COCTOSTHUM 1 https://m.edsoo.ru/ff0a86ae
BEIECTBA
29 DnekTpuszaius Tel. J{Ba poaa dMeKTPUIECKUX
3apsI0B
30 VYpok-uccnenoBanue "DaeKTpu3anus Tel 1
HMHAYKIMEH U IPU CONPUKOCHOBEHUU"
31 BsaumopeiicTBue 3apspKeHHBIX Tell. 3aKOH bubanorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
p | e sne Hanpoiemor: B 10K
P - HpHvHI . https://m.edsoo.ru/ff0a8a0a
CYTIEPITO3UIIUHU IJICKTPUICCKUX MTOJICH
33 Hocurtemnu 3nekTprHYecKux 3apsiioB.
DnemeHTapHbIi 3apsaa. CTpoeHne aToma
34 ITpoBOAHMKY U AUAIEKTPUKU. 3aKOH bubaunorexa [JOK
COXpaHEHHMS SNEKTPUIECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3ajau Ha IpUMEHEHUE CBOICTB bubaunorexa [JOK
JIIEKTPUYCCKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
36 ?Heﬁ:g:ziﬁz TI/IOIS,T(})II(I:EZ?I:IIH:;Z? HUYECKOT0 bubmotexa OK
TZ;L; ’ i https://m.edsoo.ru/ff0a95a4
37 JIeMCTBUSI DIEKTPUUECKOI0 TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "JleiictBue
38 ANEKTPUUYECKOTO OIS Ha MPOBOHUKH U 1
JTUDTIEKTPUKH"
39 DNeKTpUUECKUH TOK B MeTaUIaxX, KUIKOCTIX bubarnoreka [JOK
W razax https://m.edsoo.ru/ff0a9838
40 DneKTpudecKas Ieb i e€ COCTaBHBIC YaCTH
a1 Cuuiia Toka. JlaboparopHas padora 05 bubnuoreka [IOK
"H3MepeHne U PeryJIupoBaHue CHIIBI TOKA" ' https://m.edsoo.ru/ff0a8bd6
o | e mpree By os B LOK
paTopHasi p "p ) https://m.edsoo.ru/ff0a9el4
pEryJIUpOBaHUE HATIPSDKCHUS
43 CompoTuBieHne MPOBOTHUKA. Y IETEHOE bubnuoreka [TOK

COIIPOTHUBJICHUE BEIICCTBA

https://m.edsoo.ru/ff0aa738
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JlabopartopHas pabora "3aBUCHMOCTH

44 3JIEKTPUYECKOTO COITPOTHUBIIEHHS ITPOBOTHUKA Bubmoreka [TOK
OT €ro JJIMHBI, TUIOMIAIH HOMEePEYHOro https://m.edsoo.ru/ff0aa738
ceueHus U MaTepuana"

45 3aBUCUMOCTD CHJIBI TOKA OT HaIPsHKEHUS. bubmoreka [IOK
3akon Oma 1 yyacTKa [enH https://m.edsoo.ru/ff0aad44a
JlabopatopHas pabora "VccnenoBanue

46 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO Yepe3 Bubmoreka [TOK
PE3UCTOP, OT CONMPOTUBIIEHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsbKeHus: Ha pe3ucrope”

47 [NocnenoBarensHOE 1 MapajuIebHOE
COEJIMHEHHsI POBOHUKOB
Jlabopartopnas pabota "I[IpoBepka mpaBuia

48 CJIOKEHUS HAIPSDKEHUN TIPH bubmuoreka [IOK
THIOCIIeJOBATENEHOM COSIMHEHHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlabopatopHas pabora "[IpoBepka npasuiia

49 JIST CEIJ'ILI I;oxaﬂ U T4y aHJP;CHBII){OM b bubmmorexa [IOK
hit pH nap ! https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB

50 Pemmenue 3anau Ha npuMeHeHue 3akona Oma bubnunorexa [JOK
JUTSL PA3JIMIHOTO COCMHCHUSI IPOBOIHHKOB https://m.edsoo.ru/ff0aaf8a

51 Paborta 1 MOIIHOCTB ANIEKTPUYECKOTO TOKA. bubnunorexa [JOK
3akon JIxoyns-JleHia https://m.edsoo.ru/ff0ab124

52 JlabopatopHast pabota "OnpeneneHue bubnunorexa I[JOK
paGOThl ¥ MOIITHOCTH DJICKTPHIECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DJIeKTprudecKue e U IoTpeOuTeNn

53 3JIEKT pnqecxoﬁ 3uHe THH B Tg;l Kopotkoe bubmotexa OK

P p Ty Rop https://m.edsoo.ru/ff0ab660

3aMbIKaHUE

54 TTocTostHHBIE MAaTHUTEI, UX B3aUMOJIECHCTBHE

55 Ypok-uccnenosanue "M3ydenne monen bubnuoreka [IOK
IIOCTOSIHHBIX MATHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe mone. MarHuTHoe 1mojie 3eMJId 1 Bubmmorexa IIOK

56 :
€ro 3Ha4YeHHE IS )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
[MoxaroroBka kK KOHTPOIBHOH paboTe Mo TeEMe
"DEKTPHYECKHE 3apsAabl. 3apsHKEHHBIE TEa buommoreka LIOK

57 P p p

" uX B3aumojeicTus. I1ocTOSTHHBIN
ANEeKTpUIeCKui TOK"

https://m.edsoo.ru/ff0abd2c
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KonrponsHas pabora no teme
"DeKTpudecKue 3apaasl. 3apsyKEHHBIE Teaa

. N Bubmoreka [IOK
58 1 UX B3auMoaeicTBus. [10CTOSHHBIN 1 1 .
. " o https://m.edsoo.ru/ff0abea8
anekTpuueckuii Tok" / Beepoccuiickas
poBepoyHast paboTa
'I')e?»epBHI:II/I YPOK. Pabora c T(’:KCTaI::II/I 0 TEeMeE Bubmiorexa [[OK
59 [MocTostHHBIHN 2eKTpU4ecKuid ToK" / 1 1 .
N https://m.edsoo.ru/ff0acdc6
Bcepoccwuiickas mpoBepouHasi pabora
60 Sﬂrg;cn ?Izzzilcl)i'ol\f;f: P;/TII;:;HHT(I’{JZ moJie 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
6L | Tasopatopman pacor misyuernte aceran ) 05 Bubmuorexa LIOK
patopHas p v a " ' https://m.edsoo.ru/ff0ac74a
MAardvMTHOI'O IOJIsA Ha IMTPOBOJHHMK C TOKOM
DJIeKTpOBHUTaTEIb IIOCTOSIHHOTO TOKA.
B2 | roxmmescn yemonersax 1 ra Tpanopre ) ubmiorexa LIOK
Yoo P pre. https://m.edsoo.ru/ff0ac86¢
JlabopaTopHas pabora "KoHcTpynupoBanue u
n3ydeHue paboThl AeKTpoaBUrarens"”
63 OmnsiTel @apayes. 3aK0OH AIEKTPOMAarHUTHON 1
naaykuuu. [Ipasuno Jlenua
OnekrporenepaTop. CrocoObl MOMy4YeHUs
64 3IEKTPUYECKON SJHEPTUH. DIIEKTPOCTaHIUU 1
Ha BO30OHOBJIIEMbIX HCTOYHUKAX YHEPTUH
65 [ToaroroBka Kk KOHTPONBHOM paboTe 1Mo TeMe 1
"DeKTpUUecKre U MarHUTHBIE ABJIeHNS"
66 KonrponbHast pabota 1o teme 1 1 bubnunoreka [JOK
"DJIeKTpUIECKHEe W MATHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PezepeHeriil ypok. Pabora ¢ Tekcramu mo Teme 1 bubnuoreka [IOK
"TeruioBbIe sBICHHUS" https://m.edsoo.ru/ff0acc5e
68 PezepHrrit ypok. Pabora ¢ Tekcramu 1o Teme 1
"MarHuTHbIE sSIBJICHUS"
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 14.5
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9 KUIIACC

KoanuecTBo 4acoB

DJIeKTPOHHBIE H(POBLIE

Ne T Jara 6
u/n eMa ypoka Beero Kontpossnbie | IIpakTHueckue W3ydenns oopasoBaTe/ibHbIE
padoTsl padoTsl pecypcbl
1 MexaHuuecKoe JABWKeHHE. MarepuaibHas 1
TOYKA
2 Cucrema orcuera. OTHOCUTENHHOCTh 1 Bubmuoreka [IOK
MEXaHUYECKOrO JBUKEHHS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPAMOIMHEHHOE IBHKCHUE 1 bubmuorexa LIOK
P P a https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NMPSIMOIMHEHHOE TBUKCHUE. 1
Cpez[Hsm 1 MTHOBCHHAA CKOpOCTB
5 IIpsaMonuHeliHOe PaBHOYCKOPEHHOE 1 bubaunorexa [JOK
JIBIKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh IPSIMOITHHEHHOTO
6 paBHOYCKOpeHHOro aABmxkeHus. ['paduk 1
CKOPOCTH
7| exopenmn rens mon pasmoveropenmon ! 1 BuSnsotexa LIOK
yexop PH PaBHOYCKOP " https://m.edsoo.ru/ff0adb18
JBIOKCHHH 110 HAKIIOHHOH IJIOCKOCTH
8 CsobOoanoe nagenue teir. OnprTel Ianuies 1
9 | Tepon s sacrors oGpamenma Mo ! BuSnsotexa LIOK
PHO part ‘ https://m.edsoo.ru/ff0ae176
YIIIOBasi CKOPOCTH
10 LentpocTpeMuTeIbHOE YCKOPEHNE 1
. Bubmmorexa IIOK
11 [lepBrrii 3akon Herorona. BexTop crbt 1 https://m.eds00.ru/ff0ae612
12 Bropoii 3akon HetoToHna. PaBHozelicTByromas 1 Bubmorexa IIOK
cuna https://m.edsoo.ru/ff0ae72a
. Bubmmorexa IIOK
13 Tperuii 3axon Hetorona. Cymeprno3urus cui 1 https://m.eds00.ru/f0ae982
14 Pemrenue 3a1a4 Ha IpUMEHEHNE 3aKOHOB 1 Bbubnnoreka [TOK

HrroTona

https://m.edsoo.ru/ff0aeb6c
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Bbubaunoreka [JOK

15 Cuna ynpyroctu. 3axon T'yxa https://m.edsoo.ru/ff0aeca?

16 Pemenne 3amad no reme «Cuiia ynpyroctu»

17 JlabopatopHas pabota «OmnpeneneHue bubmoreka [TOK
KECTKOCTH TPYKHHBD) https://m.edsoo.ru/ff0aee28

Bbubaunoreka [JOK

18 Cura Tpenns https://m.edsoo.ru/ff0af738

19 Pemrenue 3anay mo teme «Cuia TpeHUSD) Bubmzorexa LIOK

https://m.edsoo.ru/ff0afa26

20 JlabopatopHas pabora "OmnpeneneHre Bubmuoreka [IOK
K03 HUIHeHTa TPEHHUsI CKOIBKEHUS" https://m.edsoo.ru/ff0af8be

21 Pemenne 3agau no reme "3akonsl HeroToHA. bubaunoreka [JOK
Cwua ynpyroctu. Cuiia Tpenus” https://m.edsoo.ru/ff0afb8e

29 Cuna TSHKeCTH M 3aKOH BCEMHUPHOTO bubmuoreka [IOK
TSTOTEHHs. Y CKOpEHHE CBOOOIHOTO MaICHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepeHuus "J[BruxeHne Ten BOKpyr

23 rpaBUTAIIMOHHOrO IeHTpa (ConHeuHast
cucrema). ['anaktukn"

24 Pemenne 3agau no reme "Cuiia TSHKECTH U bubaunoreka [JOK
3aKOH BCEMUPHOTO TATOTCHHUS" https://m.edsoo.ru/ff0af5f8

o5 IIepBas kocmuueckas ckopocTs. HeBecomocTb bubaunorexa [JOK
U TIepErpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraabHOM TOUKU.

26 AbcomoTtHO TBEpAOE Teo. PaBHOBecHe bubnunoreka I[JOK
TBEP/IOTO TeJa C 3aKPEILIEHHOMW OChI0 https://m.edsoo.ru/ff0afe36
BpaieHus. MoMmeHT cuiibl. LIeHTp TskecTr
PaBHOBecue maTepraabHOM TOUKU.

27 AbcomoTtHO TBEpaOE Teno. PaBHOBecHe
TBEPIOrO TEJIA € 3aKPEIIEHHON OChIO
BpaieHus. MoMmeHT cuiibl. LIeHTp TshxecTn

28 Pemrenne 3agau mo reme "MOMEHT CHITBI. Bubmmorexa IIOK
Ientp TsoKecTH" https://m.edsoo.ru/ff0b02b4
'I:IO,I[I‘OTOBKa K KOHTPOJIbHOU paboTte 1o Teme Butmorexa [IOK

29 Mexanuueckoe ABmxeHue. BzaumoneiicTeue

"

TCII

https://m.edsoo.ru/ff0b0408
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KonrponsHas pabora no teme

Bbubnunoreka [JOK

30 ;ﬁixaﬂnqecme IBIOKeHue. B3anmoneiicteue 1 https://m.edsoo.ru/f0b06ec
3L coupanenn mmyanea. Ypyroe n neypyroc Butmorera LIOK
B — https://m.edsoo.ru/ff0b07fa
3 Pemenue 3ana4 no teme "3aKkoH coxpaHEHUS bubanorexa [JOK
ummynbca" https://m.edsoo.ru/ff0b096¢c
33 VYpok-koH(pepeHnus "PeakTUBHOE JBIKEHUE
B NIPUPOZIE U TeXHUKE"
34 Mexanuueckas paboTa U MOIIHOCTh E:tlgg:?fr;.e{;;lsi(.)l’ﬁlﬁObOaS 4
35 PaGoTa cuitbl TXKECTH, CUIIBI YIPYTOCTH U bubnuoteka LIOK
CHJIBI TPECHHS https://m.edsoo.ru/ff0b0db8
JlaboparopHas padora «OnpeneneHue padoThI
36 CHJIBI TPEHHS IPU PABHOMEPHOM JIBUYKEHUU
Tela 1o TOPU30HTAIBHON MOBEPXHOCTUY
37 Cas3b dHepruu ¥ padotsl. [loTeHnuanbpHas
SHEPrust
38 Kunernueckas sueprus. Teopema o bubaunorexa [JOK
KHHETHIECKOM DHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpPAaHEHHUS! SHEPTUU B MEXaHUKE
40 JlabopaTopHast pabota «3ydeHune 3aKoHa bubnunoreka [JOK
COXpaHEHHMS SHEPTHN» https://m.edsoo.ru/ff0b12fe
M KomnebarenbHOE IBIKEHNE U €TO bubanoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxatomiue konedanus. BeiHyKIeHHbIE bubnunoreka I[JOK
konebanus. PesoHaHc https://m.edsoo.ru/ff0b20f0
43 MartemaTU4ecKUil U IPYKUHHBIN MasiTHUKA
w | Do Gumemees s B 10K
rpysa» https://m.edsoo.ru/ff0b197a
45 [IpeBpanieHne SHEPTUU IPH MEXaHUYESCKHX

KOJIEOAHUAX
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JlabopatopHas padora «OmnpeneneHue

Bbubnunoreka [JOK

46 YaCTOTHI U TIEPHOAA KOJICOAHU MPYKIMHHOTO
IS PHO pYx https://m.edsoo.ru/ffoblaec
JlabopartopHas pabora «IIpoBepka Butmmorexa LOK
47 HE3aBUCHMOCTH TIEpUOJIa KOJIeOaHul Tpy3a,
https://m.edsoo.ru/ff0b197a
ITOJIBEIIICHHOTO K HUTH, OT MaCChI TPY3a P
Mexanuueckue BoiHbl. CBOMCTBa
Bubmmoreka [IOK
48 MEXaHUYeCKUX BOJH. [IpofonbHbIC U i 1
HOTepeuHbIE BOTHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepeHius "MexaHndecKre BOJTHBI B
TBEpAOM Tene. CelicMuuecKre BOIHbI"
50 3Byk. PacnpocTpaneHre 1 OTpakeHUE 3ByKa
51 Ypok-uccnenosanue "HabnroneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AxycTHdeckuil pe3oHaHC
Vpok-koHbepenuus "YIpTpasByK u Bubnuorexa IIOK
53 p P TpasByK
nH(MPA3BYK B MPUPOJIE U TeXHHUKE" https://m.edsoo.ru/ff0b23ca
[oaroroBka K KOHTPOJIBHOM padoTe Mo TeMe
bubanoreka [JOK
54 "3akoHBI cOXpaHEeHUs. MexaHn4ecKue
coneBas nl;omm" https://m.edsoo.ru/ff0b25f0
KonrponbHast pabota 1o teme "3aKoHbI
55 coxpaHeHusl. MexaHn4ecKue KoueOanus u 1
BOJTHBI"
56 ONeKTpOMarHuTHOE TOJIe. bubnunoreka [JOK
DJIEeKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMAarHUTHBIX BOJIH
Ypok-konpepennus "lllkana
Bubmorexa IIOK
58 AJIEKTPOMATrHUTHBIX BOJH. Mcnonb3oBanue
. https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMATHUTHBIX BOJH JUIS COTOBOH CBS3H" P
Ypok-uccnenosanue "M3ydeHne CBOHCTB
Bubmmorexa [IOK
59 AJIEKTPOMATHUTHBIX BOJIH C TOMOIIIBIO
VoG mlf hHOro Tenehona” i https://m.edsoo.ru/ff0b2c6c
60 Peiienue 3a/1a4 Ha onpeieNieHUe YacTOThI 1

JUJIMHBI C-)J'ICKTpOMaI‘HPITHOfI BOJIHBI
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DJIeKTpOMarHuTHas MpUpoJia CBETA.

Bbubaunoreka [JOK

61 CkopocTb cBeTa. BoTHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
o | e o Tt e B 10K
) https://m.edsoo.ru/ff0b3658
Jlyns1
o | 2o e ey P B 10K
a P P https://m.edsoo.ru/ff0b38c4
CBeTa
64 IIpenomnenue ceera. 3aKOH MPETOMIICHUS bubanoreka [JOK
cBeTa https://m.edsoo.ru/ff0b3aea
5 | oo mmenes opamems e B 10K
yIp https://m.edsoo.ru/ff0b3c5c
OTPa)KCHHUS B ONITHUECKUX CBETOBOJIAX
JlaboparopHas pabora "Hccnenosanue
66 3aBHCHMOCTH yTJia MPETOMIICHUS] CBETOBOI'O
JIy4a OT yIJia MaJeHus Ha TpaHuLe "BO3AyX-
cTexsno""
Ypok-kougepeniws "Mcnons3oBaHue
67 TIOJIHOT'O BHYTPEHHETO OTPAYKECHHSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"
bubaunoreka [JOK
68 JIun3bel. OnTHYecKast CUITa JTMH3BI https://m.edsoo.ru/fob3f2c
69 ITocTpoeHne n300paKeHUH B JIMH3aX bubmmorexa LIOK
P P https://m.edsoo.ru/ff0b444a
10| oxyenore pacerommun  mmacckot cus Butmtorexa LIOK
Y P " https://m.edsoo.ru/ff0b4206
coOmparorei JINH3bI
71 Ypok-konpepenuus "OnTruyeckre JTNH30BbIE bubnunoreka I[JOK
pu6opsr" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmorexa LHOK
2P https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jlepexrsr 3penust. Kak
COXpaHHTH 3peHue"
Pasnoxxerne 6enoro ceera B criekTp. OTBITHI Bubmiorexa [IOK
74 HeroTona. CrioykeHre CIeKTpabHBIX IIBETOB.

Hucnepcus cBeta

https://m.edsoo.ru/ff0c0f4c
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JlabopatopHas padota "OMBITH 110
Ppa3lioKEHUIO OENOro CBeTa B CIIEKTP U

Bubanoreka [JOK

» BOCIIPHUATHIO [[BETA MPEIMETOB MPU HX https://m.edsoo.ru/ff0cOe2a
HaOJIIOICHUH Yepe3 LBETOBbIE (QMIBTPHI"

Ypok-npaktukym "BonHoBEIE cBOMCTBa

76 cBeTa: JUcnepcHs, nHTepdepeHus u
mudpakius”

77 OnbiTel Pesepdopaa v rmaHeTapHas MOICTh Bubmoreka [TOK
aroma https://m.edsoo.ru/ff0c12a8

78 IToctynatsl bopa. Mogens atroma bopa

79 VcnyckaHue U MOTJIO0IeHNe CBETa aTOMOM. bubanorexa [JOK
KBantsl. JInHe#YaThie CIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktuky™m "HabironeHue criekTpoB bubmuoreka [IOK
UCIyCKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoakTMBHOCTE U €€ BUIBI Bubmzorexa LIOK

https://m.edsoo.ru/ff0c1672

82 Crtpoenue atomHoro siipa. Hykinonnas bubmuoreka [IOK
MOJelIb https://m.edsoo.ru/ff0c18ac

83 PaanoaktuBHbIE npeBpatienust. M3oTors EH6H,HOTeKa LIOK

https://m.edsoo.ru/ff0clal4

84 Pemrenne 3agau nmo reme: "PagunoakTuBHEBIE bubanoreka [JOK
npeBpanieHus’" https://m.edsoo.ru/ff0clbda

85 [epuox nonmypacnana

86 Ypok-koHpepeHuus "PanuoakTuBHbIE bubnunoreka [JOK
M3JTyUEHHs B IPUPOJIE, MEIUIMHE, TeXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHbie peakunu. 3aKOHBI COXPaHEHUS bubnunoreka [JOK
3apsIZI0BOTO M MACCOBOT'O YHCEI https://m.edsoo.ru/ff0c1c58

88 OHeprus cBs3U aTOMHBIX saep. CBsS3b MacChl bubnuoreka [IOK
1 SHEPTHH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3ama4 no teme "Snepueie peakuuu”

90 Peakuuu cunTe3a u aeneHus aaep. Bubmmorexa [IOK
Wcrounvku suepriun ConHIa U 3BE3.T https://m.edsoo.ru/ff0c1e88
Ypok-koH(bepeHws "SAnepHas SHEpreTHKA.

91 JeicTBUs paJMuOaKTUBHBIX U3JIyYEHUH HA

JKUBBIE OpraHU3MBI"
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[MoxaroroBka k KOHTPOIBHOM paboTe O TEME

92 "DIeKTPOMarHUTHOE TOJIE. 1 bubanoreka [TOK
DJeKTpOMarHUTHBIC BOJTHEL. KBaHTOBEIC https://m.edsoo.ru/ff0c223e
siBieHus"

KonTtponsHas pabota no teme
"DJIeKTpOMAarHUTHOE TIOJIE.

93 1 1
DJeKTpOMarHUTHBIC BOJHBL. KBaHTOBBIC
siBIeHus"

94 [ToBTopenue, obobIeHue. JlabopaTtopHsie 1 1 bubanorexa [JOK
pabortsl 10 Kypcy "B3anmoneiicteue Ten" https://m.edsoo.ru/ff0c245a

55 paceermm o KaaceTmen S0 10 e ) ubmiorexa LIOK
" " https://m.edsoo.ru/ff0c2572

TenoBble MpoLEeCCH
IToBTOpenue, 0bobOmeHNe. Pemenne Butmorexa LIOK

96 PACUETHBIX U KAUECTBEHHBIX 3a/1a4 110 TEME 1 .

o “n https://m.edsoo.ru/ff0c2a22
KIIJI TenoBsIX ABUraTenen

57 pacecrmm o KamceTaen 0 10 e ) Bubmiorexa IOK

,r,) " A https://m.edsoo.ru/ff0c2b30
KILJI 35eKTpoycTaHOBOK

98 [oBTopenue, obobIeHue. JlabopaTopHbie 1 1 bubaunorexa [JOK
pa6otel 1o Kypcy "CBeToBble siBacHuS" https://m.edsoo.ru/ff0c2c52

99 [oBTopenue, obobIeHne. Pabora ¢ Tekcramu 1 bubnunorexa [JOK
10 TeMe "3aKOHBI COXPAHEHHS B MEXaHHUKE" https://m.edsoo.ru/ff0c2d6a

100 [oBTopenue, 0boOIeHne. PaboTa ¢ Tekcramu 1 bubnunoreka [JOK
o teme "Konebanust u BosHb!" https://m.edsoo.ru/ff0c2e82

101 [oBTopenue, 0dboOIIeHne. PaboTa ¢ Tekcramu 1 bubnunoreka I[JOK
1o teme "CBeTOBbIE ABJICHUS" https://m.edsoo.ru/ff0c3044

102 [oBTopenue, 0dboOIIeHne. PaboTa ¢ Tekcramu 1
o Teme "KBaHroBas u siaepHast pusnka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 3 27
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIET'O OGPA3OBAHUA

7 KJIACC

Kopn

IIpoBepsiemble NpeAMETHBIE Pe3YJabTATHI OCBOEHNSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl
OCHOBHOT0 00111er0 00pa3oBaHusl

11

HCIOJIB30BATh NU3YYCHHBIC TTOHATU A

1.2

pas3jinydaTh SABJICHHUS 11O OINMMCAHUIO UX XAPAKTECPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUP YIOIITHUX
JaHHOC (l)I/I3I/I‘IeCKOC SIBJICHUC

13

pacrio3HaBaTh TNPOSIBICHUE HM3YYEHHBIX (DM3MYECKUX SIBICHWH B OKPYXKAlOIeM MHpPE, B TOM YHCIIE
(usnueckre SBIEHUS B IIPUPOJIE, TIPH 3TOM MEPEBOUTH MPAKTHYECKYIO 3a/1a4y B YUeOHYIO, BBIJIEIATH
CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) PU3NYECKHX SIBIICHUH

14

OIKCHIBATh M3y4YEHHbIE CBOMCTBA Tel M (pU3NYECKHE SBICHUS, UCIIONb3Ys (PU3NUECKHE BETMYUHEL, IIPU
OIMCAaHUU MPABUIBHO TPAKTOBATh (DPU3UUECKHH CMBICH HCIIONB3YEMBIX BEJIMYWH, MX OOO3HAUCHHUS U
eMUHUIBI (PU3NUECKUX BEJTMYMH, HAXOAUTH (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUNHY
C IPYTMMH BEJIMYMHAMH, CTPOUTH IpaMKM M3Y4EHHBIX 3aBUCHMOCTEH (DH3HMYECKUX BEUUUH

15

XapaKTepusoBaThb CBOMCTBA TCII, d)I/ISI/ILICCKI/IC SIBJICHUSI M TPOLECCHI, UCIIOJIb3Ys U3YUCHHBIC 3aKOHBI, IIPU
OTOM J1aBaTh CJIOBECHYIO (bOpMyJ'II/IpOBKy 3aKOHa 1 3alrCbIBATh €ro MAaTEMATUYCCKOC BBIPAKCHUE

1.6

OOBSACHATH (pU3MYECKUE SIBICHUS, MPOIECCH M CBOWCTBA TEJN, B TOM YHUCJIE U B KOHTEKCTE CHUTYallUi
NPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIBIATh MPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHue U3 1 — 2 JJOrMUeCcKHX IIaroB ¢ ornopoii Ha 1 — 2 M3y4eHHbIX CBOWCTBA (PM3HUYECKUX SIBIICHUM,
(U3MUECKHX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemath pacuérHble 3agaud B 1 — 2 neHCTBHA, HMCIONb3YS 3aKOHBI M (HOPMYJIbI, CBSA3BIBAIOLIHME
¢u3nyeckue BENMYMHBL: HAa OCHOBE aHAJIM3a YCIOBHMS 3aJauyd 3alliChIBaTh KpPaTKOE YCIOBHE,
HOJCTaBIATh (PM3MYECKUE BEIUYMHBI B (HOPMYJbl M HPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbBIE, HEOOXOANMBIE Ul PEIIeHUs 3a1ad, OLCHUBATh PEATMCTUYHOCTh MONYYEHHOH (H3NUSCKOH
BEJINUUHBI

1.8

pacno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PEIIMThH MPU MOMOIIM (HU3HIECKUX METOAOB, B OIMCAHUH
UCCIIEZIOBAHUS BBLACIATH IIPOBEPSIEMOE MPEAIIONIOKEHUE (TUIIOTE3Y), Pa3IMyaTh U UHTEPIPETUPOBATH
NIOJTy4EeHHBIH pe3ylbTaT, HAXOJAUTH OIIMOKH B XOJIE ONBITa, AeNaTh BRIBOABI II0 €0 pe3yiabTaTaM

1.9

NPOBOJMTH OMNBITHI IO HAOMIOACHUIO (U3MYECKUX SBJICHUH WIM (DU3MYECKHX CBOMCTB Tel:
(GopMyTHpOBaTE IpOBEpsAEMBbIE MPEANONIOKEHHS, COOMpATh YCTAHOBKY U3  IIPEIUIOKEHHOIO
000pyAOBaHMs, 3aIIMCHIBAT XOJI ONBITA U (YOPMYIIUPOBATH BBIBOJIBI

1.10

BBITIOJIHATH NPSIMBIE U3MEPEHHUS] C UCHOIB30BAaHUEM aHAJOTOBBIX M LU(POBBIX MPUOOPOB, 3aIHCHIBATH
MoKa3aHus NpUOOPOB ¢ y4ETOM 3a1aHHOM aOCOIFOTHOM MOTPENTHOCTH H3MEPEHHI

1.11

MPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OIHOM (pU3NUECKON BEIUYMHBI OT JPYTOi ¢ UCHOIb30BaHUEM
MIPAMBIX W3MEPEHUH, yIaCcTBOBATh B IUIAHUPOBAHWN Y4eOHOT'O HMCCIIEIOBAHMA, COOMpAaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHs, Cleqysl MpPeLIOKEHHOMY IUIaHy, (HUKCHPOBATh pe3yJIbTAThl MOIYyYCHHOU
3aBUCUMOCTH (DM3UYECKUX BEJIMYMH B BHUJC NPEITIOKEHHBIX TaOJHI] U rPaHKOB, JIeTaTh BEIBOIBI 10
pe3ynbTaTaM HCCIEIOBAHHS

1.12

MPOBOJIUTH KOCBEHHBIE M3MEpeHHs] (QU3MYECKHX BEIHYUH, CIENys NMPEeUIOKEHHOW WHCTPYKIHMHU: HPH
BBINOJTHEHNN N3MEPEHNH COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYHCIISITH 3HAUCHHE NCKOMOMN
BEUYMHBI

1.13

COOITFOIaTh MIPaBHiIa TEXHUKH O€30MaCHOCTH IIpH padoTe ¢ 1abopaTOPHEIM 000pYIOBaHHEM

1.14

YKa3bIBaTh MPHUHIMIIBI JEHCTBUS MPHOOPOB M TEXHUYECKHX YCTPOWCTB, XapaKTEPHU30BATh MPUHIIUIIBI
JEHUCTBHS M3Y4YEHHBIX NMPHOOPOB M TEXHHMUYECKHX YCTPOMCTB C TOMOIIBIO MX ONMCAHUS, HCIIOIb3Ys
3HAHMA O CBOMCTBaX (PM3MUECKHUX SIBICHUI W HE0OXOMMBbIe (PU3MUECKHE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

MPUBOANUTH TPHUMEPbl (HAXOMUTh HHPOPMAIMIO O TPUMEpax) MPAKTHISCKOrO HCIOIb30BaAHUS
(u3nUecKuX 3HAHWI B TOBCETHEBHOHM JKU3HHU Ui oOecredeHus Oe30MacHOCTH TPH OOpaImieHuu C
npubopaMu ¥ TEXHUYECKHMMHU YCTPOHCTBAMH, COXpPAHEHHs 3JI0POBbSI M  COOJIONCHHS HOPM
9KOJIOTHYECKOT0 TTOBEJICHUS B OKPYXKAOIIEH cpefie
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1.16

OCYHICCTBJIATH OT60p HCTOYHHUKOB I/IH(bOpMaIII/II/I B CCTH I/IHTepHeT B COOTBCTCTBHH C 3aJJaHHBIM
MOMCKOBBIM 3alIpOCOM, Ha OCHOBC HMMCHOIUXCA 3HAHUN B l'IyTeM CpaBHCHUA pa3JIMIYHBIX UCTOYHUKOB
BBIJICIIATH I/IH(l)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpe‘IHBOﬁ WU MOJKET OBITh HCHOCTOBepHOfI

1.17

WCIIONIb30BaTh TPH BBINOIHEHUH YYEOHBIX 33/laHUH HAYYHONOMYJISIPHYIO JUTEpaTypy (u3mdeckoro
COJEpKAaHUS, CIPaBOYHBIE MaTepHaibl, pecypcel cetd MHTepHeT, BiageTs NpuéMamMu
KOHCIIEKTUPOBAHUsI TEKCTa, MpeoOdpa3oBaHus HHOOPMALIUK U3 OJJHOW 3HAKOBOW CUCTEMBI B JIPYT'YIO

1.18

CO37aBaTh COOCTBEHHbIE KPAaTKHE IMMCbMEHHBIE W YCTHBIE COOOLICHMS Ha OCHOBE 2 — 3 MCTOYHHKOB
nHpopManuy (PU3NUECKOrO CONEpKaHUs, B TOM 4YHCiIe MyONW4HO JenaTh KpaTKHe COOOMICHUS O
pe3ynbTarax MpOeKTOB WM YY€OHBIX HCCIIENOBaHUH, IPU 3TOM IPaMOTHO HCIIOJIb30BATh M3Yy4EHHBIN
TIOHSITUIHBINA anmapaT Kypca (PU3UKH, COPOBOXK/ATh BHICTYIUICHUE MTPe3eHTaIMeH

1.19

IpU BBIITOJTHCHUH yqe6HBIX IPOCKTOB " I/ICCJ'IeI[OBaHI/Iﬁ pacnpeacisitb 00s3aHHOCTH B I'pynrc B
COOTBCTCTBHU C IIOCTABJICHHBIMHU 3aJadyaMHM, CJIICIHUTH 3a BBIIIOJJHCHUCM IIJIaHA )IeﬁCTBHﬁ, aJICKBATHO
OLICHUBAThb COOCTBEHHEIH BKJIaJd B JACATCIBHOCTb TIPYNIbI, BbBICTpAUBATL KOMMYHUKATHUBHOC
B3aPIMOI[eI>iCTBPIe, YUUTBIBAsA MHCHUC OKPYXAIOINX

8 KJIACC

Kon

IIpoBepsieMble peIMeTHBIE PE3YJILTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbI
OCHOBHOTO 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh ITOHATHUA

1.2

paSJ’II/I‘IaTB SABJICHUA 110 OITMCAHUIO UX XapaKTeprIX CBOﬁCTB 1 Ha OCHOBC OIIBITOB, }ICMOHCTpprTOHlI/IX
JMaHHOE (DU3HYECKOE SIBIICHHE

13

pacrio3HaBaTh MPOSIBICHUE H3YYEHHBIX (DM3MYECKUX SIBICHUI B OKPYXKAlOIIEeM MHpPE, B TOM YHCIE
¢du3HUeckue SBICHUS B IPUPOAE, IPU ITOM IIEPEBOAUTH IPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIACIATh
CYILIECTBEHHbIE CBOMCTBA (NMPU3HAKK) PU3MUECKHX SIBICHUM

14

OIMCHIBATH U3YYECHHbIE CBOMCTBA Tel M (M3MYECKHE SBICHHS, UCIONIb3Ys (pHU3nUecKue BETUYUHBI, IPH
OIMCAaHUM TPAaBWIBHO TPAKTOBATh (DM3MYECKUH CMBICI HCIONB3YyeMBIX BEIMYMH, O0O3HAYCHWS H
eIMHULB!I PU3MYECKUX BEIMYMH, HAXOAUTH (POPMYIBL, CBA3BIBAIOIINE TAHHYIO (PU3HYECKYIO BETMYUHY
C JPYTUMH BEIUYUHAMM, CTPOUTH Ipa(uKi H3y4EHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEIHUYUH

1.5

XapaKTepHU30BaTh CBOICTBA Tell, (PU3NUECKUE SIBICHHS U IPOLIECCHI, HCTIONb3YS H3YUCHHbIE 3aKOHBL, IIPH
9TOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTEMAaTHYECKOE BEIPAXKEHHE

1.6

OOBSCHATH (PU3MUECKHE MTPOLECCH U CBOIMCTBA T, B TOM YHCIE M B KOHTEKCTE CHUTYAIMH MPaKTUKO-
OPHUEHTHUPOBAHHOT'O XapaKTepa: BBIBISATH IPUUMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH OOBACHEHHE U3 | —
2 JIOTHYECKUX IIaroB ¢ HOMOMIBIO 1 — 2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX ABJICHUN, (PH3NUECKUX 3aKOHA
WJIN 3aKOHOMEPHOCTH

1.7

pemath pacuérHble 3agaud B 2 — 3 OeHCTBHA, HMCIONB3YS 3aKOHBI U (OPMYIBL, CBS3BIBAIOLINE
¢ur3HUecKre BeJIMYMHBL HAa OCHOBE aHAIIM3a YCIIOBHUS 3a/laudl 3alMCHIBATH KPATKOE YCIIOBUE, BBIBIIATH
HEJIOCTATOK JaHHBIX AJSI PEIICHUS 3aJadyd, BHIOMpATh 3aKOHBI M (OPMYNbI, HEOOXOOMMBIE Wi €&
pelIeHns, MPOBOAUTH PACU€Thl M CPaBHHUBATH IONYYSHHOE 3HAUCHHE (H3MYECKOH BEIMYMHBI C
M3BECTHBIMH JAHHBIMH

1.8

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PELINTh IPH MOMOLIM (PU3NYECKUX METOHOB, HCIIONB3YS
OIMCAaHNE UCCIIEIOBAHNS, BBIACIISATH IPOBEPSEMOE IPEIIONOKEHNE, OLICHUBATh IPABUIIBHOCTD MOPSIIKa
TIPOBEICHUSI HCCIIEIOBAHMS, IENIAaTh BHIBOJIBI

1.9

NPOBOJMUTH OIBITHI MO0 HAOMIOACHWIO (U3MYECKUX SBJICHUA WIM (DU3HMYECKHX CBOMCTB Te:
(dopMynHpoBaTh IMPOBEPSIEMBIE TPEANONOXKEHHUsS, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO
000py/10BaHHsl, ONHMCHIBATh XOJI ONbITA M (JOPMYITHPOBATH BBIBOJIBI

1.10

BBINOJHATH TPSIMbIE M3MEPEHHUS C NCTIOIB30BAHHEM AHAJIOTOBBIX MPHOOPOB M JATYMKOB (HH3MUECKUX
BEJIMYUH, CPABHUBATH PE3YNIBTAThl H3MEPEHHUH C YIETOM 3aJaHHOM aOCONFOTHON IOTPEITHOCTH

1.11

MIPOBO/ANTDH MCCIIEAOBAHNE 3aBUCUMOCTH OTHOHN (DPM3MUECKOH BEIMYUHBI OT JPYTOH C MCIOIB30BAHUEM
MPAMBIX M3MEPEHHH: IUIAHHPOBATh HCCIEIOBAHHME, COOMPATh YCTAHOBKY W BBINONHATH M3MEPEHUS,
clietys IpeUIOKEeHHOMY IUTaHy, (PUKCHPOBATH PE3YIIbTATHI MOIYICHHON 3aBUCUMOCTH B BH/IE TAOJHII 1

Fpa(i)I/IKOB, JACJIATh BBIBOJABI IO PE3YIIbTATAM HUCCIICAOBAHUS
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1.12

IpOBOAUTL KOCBCHHBIC HU3MCEPCHUSA (bHSI/I‘ICCKI/IX BCJIMYMH: IUIAHUPOBATL U3MCPCHUS, COGI/IpaTI)
OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJIICOYA HpeHHOXCHHOI;'I HWHCTPYKIIUM, W BBIYUCIATHL 3HAYCHUC
BCJIMYMUHBI

1.13

co0JII0IaTh MpaBUJIa TEXHUKK 0€30MacCHOCTH NpH paboTe ¢ 1adopaTopHBIM 000pyIOBaHHEM

1.14

XapaKTeprU30BaTh NPUHIUITEI IEHCTBHS N3YYEHHBIX PHOOPOB M TEXHUUYECKHUX YCTPOMCTB C OMOPOil Ha
WX OIKMCaHMs, MCHONb3Ysl 3HaHHUS O CBOMCTBaX (DM3MUYECKMX SIBICHHH M HeoOXonuMmble (u3uueckue
3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh TPOCTHIC TEXHUYECKHAE VYCTPOHCTBA M W3MEPHUTCIBHBIC TNPUOOPHI 1O CXEMaM H
CXEMAaTUYHBIM PHUCYHKaM, COCTAaBJSITh CXEMBI OJJIEKTPUUECKHUX Ierneld ¢ TOCIeIO0BaTeNbHBIM U
nMapajyiebHBIM ~ COSIMHEHHWEM  DJJEMEHTOB, pa3jiduas  yCJIOBHBIE OOO3HAYEHHs  OJIEMEHTOB
DJIEKTPUYECKUX LIeTIeH

1.16

MIPUBOANTH TIPUMeEpHl (HaXOAUTh HHQPOpMAIMI0O O NpUMepax) MPaKTHYECKOrO0 WCIIOIb30BAHUS
(¢u3MueckuX 3HAHWH B TOBCEIHEBHOW >KM3HM sl obecriedeHus Oe30MacHOCTH Npu oOpalieHuu ¢
npubopaMu W TEXHHYECKMMH YCTPOMCTBAMH, COXPAaHEHHUS 3[0pOBbS W COONIOJEHUS HOPM
SKOJIOTHUECKOr0 MOBEJICHUS B OKpYXKaroIleH cpejie

1.17

OCYHICCTBJIATH ITOUCK I/IH(l)OpMaLII/II/I (1)I/I3I/I‘-I€CK01"0 CoacpKaHusli B CCTH I/IHTepHeT, Ha OCHOBC
HMCIOIINXCS 3HAHUI U Hyl“éM CpaBHCHUA AONOJHHUTCIbHBIX MCTOYHUKOB BBIACIATH I/IH(i)OpMaHI/IIO,
KOTOpas ABJIACTCA HpOTHBOpe‘-IPIBOﬁ WA MOYKET OBITh HeHOCTOBepHOﬁ

1.18

UCIIOJIb30BaTh NMPH BBHINOJHEHHN YYEOHBIX 3aJlaHWil HayYHO-TIONMYJISIPHYIO JINTEpaTypy (usndeckoro
COJIep)KaHUs, CIPaBOYHbIE MaTepuasbl, pecypchl ceTH VIHTepHeT;, BiaxeTh MNpuEMaMu
KOHCIIEKTUPOBaHHs TEKCTa, MpeoOpa3oBaHusi HHOPMAIMU M3 OJHOIM 3HAKOBOH CHCTEMBI B IPYTI'YIO

1.19

CO371aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpaTKHE YCTHBIE COOOIEHHMs, 00001Ias MH(OPMALUIO U3
HECKOJIbKUX UCTOYHUKOB (DU3UUECKOr0 COZIEPIKAHUsSI, B TOM YHCIIE MTyOJIMYHO MPEICTABIATh PE3yJIbTaThI
NPOEKTHOH WIIM MCCIIENOBATENBCKON JIEITeIbHOCTH, MPH 3TOM TPaMOTHO HCIONB30BAaTh M3y4EHHBIH
NOHTUIHBIN anmnapaT Kypca (H3HKH, COTPOBOXKIATH BHICTYIICHUE MPe3eHTalMeH

1.20

NpU BBHINOJHEHUH YYeOHBIX NPOEKTOB M HCCIEAOBAHUI (DM3NUECKUX TPOIECCOB PACIPENCITh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C ITOCTABICHHBIMH 33/1a4aMU, CJICIIUTH 32 BHIIIOJIHEHHEM IIIaHA
JEHUCTBUI U KOPPEKTUPOBAThH €r0, aJIeKBaTHO OLIEHHBATh COOCTBEHHBIN BKIIa/ B AESTEIbHOCTD IPYIIIIbI,
BBICTPAaBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBIE, IIPOSBIISAS TOTOBHOCT pa3peIlaTh KOH(QIUKTHI

9 KJIACC

Kon

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI OCBOEHUsI OCHOBHOU 00pa30BaTeJIbHOI MPOrpaMMbl
OCHOBHOTO 00111er0 00pa30BaHus

11

HCIIOJIB30BATh N3YYCHHBIC IIOHATHS

1.2

pa3nuuaTh SBJIEHHA IO OINUCAHUIO HX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIOLIHMX JaHHOE (pU3HUecKoe sIBJICHHE

13

pacno3HaBaTh NPOSBIICHHE W3YyYEHHBIX (PU3MUECKHUX SBJICHUH B OKPYKAIOIIEM MHpE, B TOM 4HCIe
(usnuecKye IBICHNS B IPUPOAE, IPH 3TOM IIEPEBOANUTH MPAKTHIECKYIO 33/1a4y B yI€OHYIO, BBIIIEISTh
CyLIeCTBEHHBIE CBOHCTBA (IpU3HAKK) (DU3HUECKHX SIBJICHUH

1.4

ONHCHIBATH H3Y4EHHBIE CBOMCTBA T M (PH3HIECKHE SBJICHH, UCIIONIB3Ys (PH3NUECKUE BETUIUHBL, IPH
ONHCAaHUH TPABWIBHO TPAKTOBATh (DU3HMUYECKHI CMBICI HCHOJBb3YeMBIX BEIHYUH, O0O03HAUCHUS H
eMMHULBl (QU3MYECKHX BEJIMYNH, HAXOAUTH (OPMYINBI, CBS3BIBAIOLIME JaHHYIO (HU3NUECKYIO
BEJIMYMHY C JAPYTUMH BENMYMHAMH, CTPOMTh TPAadUKH H3Y4EHHBIX 3aBUCUMOCTEH (H3NYECKUX
BENUYNH

1.5

XapaKTepHU30BaTh CBOICTBA TeJ, (PU3UIECKHE SIBICHNS W MPOLECCHI, HCIONIb3YsS U3ydEHHBIEC 3aKOHBI,
TIPY 3TOM JIaBaTh CIIOBECHYIO ()OPMYIHPOBKY 3aKOHA M 3aMMCHIBATH €0 MATEMAaTHUECKOE BBIPAKEHHUE

1.6

OOBSCHATH (PU3MUECKUE POLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYallli PaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIBISATH MPUUHUHHO-CIICICTBEHHBIE CBA3H, CTPOUTH OOBSCHEHUE H3
2 — 3 JIOrMYeCKUX IIAroB ¢ MOMOIIBIO 2 — 3 U3YUEHHBIX CBOMCTBA (DM3UUYCCKUX SIBICHUHN, (PU3HUSCKUX
3aKOHa MJIM 3aKOHOMEPHOCTH

1.7

pemats pacy€THbIe 3a7a4M (OMHPAIONIHECs Ha CHCTEMY U3 2 — 3 ypaBHEHHH), UCTIONb3Ys 3aKOHBI U
(hopMynBl, CBS3BIBAIOIINE (PH3HUECKHE BETMYMHBL: HA OCHOBE aHAJIM3a YCIOBHS 3a/ladi 3alHCHIBATH
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KpaTKOC YCIIOBUEC, BLIABIIATH HEAOCTAIOIINEC NI HM30BITOUHEIC JJaHHBIC, BI)I6I/IpaTI) 3aKOHBI 1 (I)OpMyJ'IBI,
HGO6XOI[I/IMBIG U pCUHICHUs, TPOBOAWTH paC‘{éTLI U OLCHUBATH PCATUCTUIHOCTL IIOJYYCHHOI O
3HAYCHUA (l)I/I3I/I"IeCKOI\/'1 BCJINYUHBI

1.8

pacrno3HaBaTh HpO6J'IeMI)I, KOTOpbIC MOXHO PCHIUTH IPU IMOMOIIA (bH?)PI"ICCKI/IX MCETOAOB, UCIIOIB3YsL
ONMCAHUC NCCIICAOBAHNS, BBIACIATD IIPOBEPACMOC NPEANIOIOKCHNUEC, OLICHUBATL IPABWIBHOCTL TOPSAAKA
MPOBCACHUA UCCIICAOBAHMS, ICIaTh BIBOAbL, MHTCPIIPECTUPOBATL PE3YJILTAThI Ha6J'IIOI[eHPII>i " OIILITOB

1.9

MIPOBO/IUTH OIBITHl IO HAOJIOJNCHUIO (U3MYECKUX SBICHUH WIM (HU3MYECKHUX CBOMCTB Tew:
CaMOCTOSITETIHHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOr0 HaOopa oO0OpYHOBaHUS, ONHCHIBATH XOJ
OIIBITA U €T0 PE3YNIbTAThI, (POPMYIHPOBATH BHIBOJIBI

1.10

MPOBOJIUTH TIPU HEOOXOMUMOCTH CEPHI0 MPSIMBIX HM3MEPEHHH, OMpeNeNss CpeiHee 3HAuCHHUE
n3MepsieMOol BelTHIHHBI ((POKYCHOE pacCcTOSTHIE COOMpAOIIeH JIMH3BI), 000CHOBBIBATH BEIOOD criocoba
n3MepeHusi (M3MEpUTENIFHOTO pubdopa)

1.11

NPOBOJIUTH HWCCJIEOBAaHWE 3aBUCUMOCTEH (HM3MYECKMX BEIMYMH C HCIIONb30BAaHHEM NPSMbIX
U3MEpEHUI: IUIaHWPOBATh HCCIIEIOBaHHE, CaMOCTOATENIFHO COOMpaTh YCTAHOBKY, (HMKCHPOBAThH
pe3yNbTaThl MOMYYEHHOH 3aBHUCUMOCTH (DM3MYECKUX BEJMYMH B BHIE TaOMUIM rpadUKOB, NeiaTh
BBIBOZIBI 110 pe3yabTaTaM HCCIEIOBAHUS

1.12

NPOBOJIUTH KOCBEHHBIE HM3MEpEHHs (U3MYECKUX BEIUYUH: IUIAHUPOBATh HM3MEPEHHs, COOMpaTh
SKCIEPUMEHTANbHYI0 YCTAHOBKY M BBINOJHATh W3MEPEHHUS, CIelyd NPeIoKEHHOW HHCTPYKIINH,
BBIUUCIIATh 3HAUEHHE BEJIMYMHBI U aHAJIU3UPOBATh MOJYYECHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
NIOrPELIHOCTH U3MEPEHUM

1.13

co0JII0/IaTh NpaBUJIa TEXHUKU 0€30MacHOCTH NpH padoTe ¢ J1abopaTopHbIM 000py/I0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (PU3MYECKHX MOJIeIel: MaTepHabHas TOUKa, a0COIOTHO
TBEPJOE TENO, TOYEYHBI MCTOYHMK CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOZIeTIb aTOMHOT'O sipa

1.15

XapaKTeprU30BaTh MIPUHIIUIBI ACUCTBUSI M3YUYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOpPOit
Ha UX ONMCAHUsI, UCIIONB3Ysl 3HAHHS O CBOMCTBAX (PU3UUECKUX SIBJICHUN U HEOOX0JUMbIe (pr3nvecKue
3aKOHOMEPHOCTH

1.16

UCIIONb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKM H3YYEHHBIX TEXHHUYECKHX YCTPOWCTB,
U3MEPUTENIBHBIX NMPUOOPOB M TEXHOJIOTMYECKHX MPOLECCOB IPH PEIICHHH y4eOHO-IIPaKTHYECKHX
3a]1a4, ONTHYECKHUE CXEMBbI JJIsl IOCTPOSHHUS H300paKeHUH B INIOCKOM 3epKaJie U coduparowieil TuH3e

1.17

NPUBOJUTH NPHUMEpHl (HAXOAWTh HMH(POPMALMIO O IPUMEpax) NPAKTHYECKOTO HCIIONb30BaHUS
¢u3MYecKUX 3HAHMH B MOBCEAHEBHOW XM3HH I oOecredeHHs: 0e30MacHOCTH NP OOpaIleHUH C
npubopaMu U TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHs 3/0pOBbS U COONIIOJCHUS HOPM
9KOJIOTHYECKOr 0 NOBEJICHUSI B OKpYKaloIleH cpeze

1.18

OCYILECTBIIATH IIOMCK MH(POpMAUK (HU3UIECKOTO COIESpIKaHUs B ceTH VHTepHET, caMOCTOATENbHO
(GopMyITUpys TOMCKOBBIH 3alpoC, HAXOAUTh IIYTH ONpPERENICHUS JIOCTOBEPHOCTH IONy4EHHOH
nH(OpPMalMK Ha OCHOBE MMEIOIINXCSI 3HAHUH M TONONHHUTEIBHBIX HCTOYHHKOB

1.19

UCIIONB30BATh MPU BBIIOJIHEHUH Y4eOHBIX 3aaHUi Hay4IHO-TIOMYISPHYIO JIUTEPaTypy HU3MIECKOTro
COZIEpXKaHUs, CIPAaBOYHbIE MaTepualbl, pecypcsl ceTH [IHTepHeT; BiajgeTh MNpuéMamu
KOHCIIEKTHPOBAHHMS TEKCTa, IpeoOpa3oBaHus HHPOPMALINK H3 OJHON 3HAKOBOH CHCTEMBI B PYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MMCEMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(OPMAIINN M3 HECKOIBKUX
HCTOYHHUKOB (DU3UYECKOrO COJCPIKAHMsS, MYyOIIMYHO TMPEJCTABNIATh PE3YAbTATHl MPOSKTHOW WIIH
HCCIIEIOBATENIbCKON JIEATENBHOCTH, MPU 3TOM IPAMOTHO MCIIOJIB30BATh M3YYEHHBIM NOHATUHHBIN
annapat u3y4aeMoro pasjena (GU3MKH U COMPOBOXKIATh BBICTYIUICHHE MPE3CHTALUCH C y4EToM
0COOEHHOCTE! ayJUTOPUH CBEPCTHUKOB

1.21

NPU BBIIOJHEHWH Y4YeOHBIX IIPOEKTOB W HCCIECIOBAHUH (PU3MYECKUX MPOIECCOB PacHpenensiTh
00513aHHOCTH B TpYIIE B COOTBETCTBHM C ITOCTABJICHHBIMH 3aJa4yaMH, CIICIUTh 33 BBITOJHCHHEM
IUIaHa JACHCTBUI U KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHHBATH COOCTBEHHBII BKJIaJ] B ACATEIFHOCTh
TPYIIIBI, BBICTpAaMBaTh KOMMYHHKATHBHOE B3aUMOJCHCTBHE, NPOSBISS TOTOBHOCTH pa3peniaTh
KOH(ITUKTHI
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon
Kon anementa IIpoBepsiemble 2jIeMEHTBI COAEP:KAHUS
paszena
®U3UKA U EE POJIb B IO3HAHUM OKPYKAIOILIEI'O MUPA
®uzuka — Hayka O mpupoze. SBieHus npuponsl. Dusmdeckue
11 SBJICHUS: MEXaHMYECKHE, TEIUIOBbIE, DJIEKTPUYECKHE, MarHUTHEIE,
CBETOBBIE, 3BYKOBBIE
Ouznyeckrie BeMWUWHBL. 3MmepeHne (QHU3MYECKUX  BEITHYHH.
1.2 dusnueckne npuOOpEL. [orpemHuocTts U3MEpEHU.
MexayHapoHasi CHCTeMa €IHHUIL
EcrecTBeHHOHaYYHBIA METO/ ITO3HAHUS: HAONIOJIEHUE, TOCTAHOBKA
1 1.3 HayYHOTO BOINpPOCA, BBIABWKEHHE THUIIOTE3, OSKCIEPUMEHT II0
NPOBEPKE TUIOTE3, 00bsCHEHHE HAOJIOAAEMOr0 SIBICHHS
14 Onucanue GpU3NUECKHX SIBIICHUH C MOMOIIBI0 MOJIeTIeH
[MpakTryeckue paboOTHI:
W3mepenue pacCTOsHU.
15 H3mepenune 00bEMa IKHUIKOCTH U TBEPIOTO Tela.
' OnpeneneHre pa3MepoB MaJbIX TeIl.
H3mepenue TeMneparypbl Mpy MMOMOIIH JKUIAKOCTHOTO TEPMOMETpa
1 JaTUrKa TEMIICPATYPhI
I[MTEPBOHAYAJIbHBIE CBEJEHN S O CTPOEHWU BELIECTBA
21 CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. OIBITHI,
' JIOKa3bIBAIOIINE JUCKPETHOE CTPOSHHE BELIECTBA
29 JBkenue yactun BeiecTsa. CBsi3b CKOPOCTH IBMKCHHUS YaCTHIL C
' TemriepaTypoi. bpoyHoBckoe aBmxkenue, 1uddysus
2.3 B3anmogzeiicTBue 4acTUIl BELECTBA: MPUTSXKEHUE U OTTAJIKUBAHHE
ArperatHble COCTOSIHUSI BEIL[ECTBA: CTPOCHUE T'a30B, KUIKOCTEH U
24 TBEPIBIX (KPHCTAILTHYECKHX ) Tell. B3aMOCBsI3b MKy CBOWCTBAMHU
2 ' BEIIECTB B pAa3HBIX AarperaTHbIX COCTOSHUAX M HUX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHHEM
2.5 OCOoOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[IpakTryeckue paboOTHI:
OneHka nuameTrpa aToMa METOAOM pSIOB (C HCIIOIB30BAaHHEM
26 ¢dororpaduii).
' OnbITH 10 HAOTIOICHHIO TETIOBOTO PACIITUPEHHS Ta30B.
OmbITel 10 OOHApYKCHHIO JACHCTBUSL CHJI  MOJIEKYJISIDHOTO
TIPUTSDKCHUS
JABMXEHUE M B3BAMMOAENMCTBUE TEJI
31 Mexanuueckoe JBWXKEHHE. PaBHOMEpDHOE M HEpaBHOMEPHOE
' NBIKEHNE
392 Cxkopocts. CpengHsisi CKOPOCTh TIPH HEPaBHOMEPHOM BIKCHHH.
' Pacuér myTu ¥ BpeMeHU ABUKEHUS
3 SIBneHne wHeprMU. 3aKOH WHEpIHMH. B3anMoneicTBHEe Tenm Kak
3.3 MIPUYMHA M3MEHEHUS CKOPOCTH IBIDKCHHUS Tel. Macca kak mepa
HWHEPTHOCTH TENa
34 [TnotHOCTH BemmecTBa. CBsI3b IIIOTHOCTH C KOMMYECTBOM MOJIEKYI B
' eMHALE 00BEMA BEIECTBA
3.5 Cuita KaKk XapaKTEpUCTHKA B3aMMOACHCTBUS Tel
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3.6

Cuna ynpyroctd U 3akoH ['yka. M3MepeHue CHilbl ¢ MOMOIIBIO
JUHAMOMETpa

3.7

SBnenne TaroreHuws W cmia TshkecTH. CHila TSHKECTH Ha JIPYTUX
miaHeTax. Bec Tena. HeBecoMmocTh

3.8

Cuna TpCHUA. TpeHHe CKOJIB)KCHUA W TPCHUC IIOKOA. TpeHHe B
MNprupoaC U TCXHUKE

3.9

CnoxeHue  CuJ,  HampaBJICHHBIX IO  OJHOW  MPSIMOM.
PaBHozelcTBYIOIIAS CHIT

3.10

[IpakTuueckue padoThI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBIKEHHS (IIapuka B
KUAKOCTH, MOJIEIM 3JIEKTPUYECKOro aBTOMOOWIS M Tak Jalee).
Omnpenenenue cpenHell CKOPOCTH CKOJIBKEHHsT OpycKa WM NIapHuKa
0 HAaKJIIOHHOM 1mockocTy. Onpesenenue IIoTHOCTH TBEPAOro Tena.
OnBbITHI, JIEMOHCTPUPYIOLIHE 3aBHCHMOCTb pacTsbKeHus
(medopmanmu) TPYKHUHBI OT NPWIOKEHHOW cwibl. OmBITH,
JIEMOHCTPHPYIOIINE 3aBUCUMOCTB CHJIbI TPEHHUS CKOJIBKEHUS OT Beca
Tela U XapakTepa COIPHKACAIOIUXCs OBEPXHOCTEN

3.11

®du3nyecKye sIBICHHUS B IPUPOJIE: TPUMEPHI ABMKEHHS C Pa3INUHbBIMU
CKOPOCTSIMU B MBOW U HEXKHMBOW NpUpOJIE, JEUCTBUE CUIIBI TPEHUS B
IPUPOAE U TEXHUKE

3.12

TexHHUecKHe yCTpONCTBA: TUHAMOMETP, NOAIIUITHUKY

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEN 1 T'A30B

4.1

Hasnenne TBEpmoro tema. CrnocoObl YMEHBLIEHHA M YBETHYCHUS
JABIIEHUS

4.2

JlaBnenrie ra3a. 3aBUCHMMOCTh JaBJICHHs Ta3a oOT 00bEMa,
TeMIepaTypsl

4.3

Ilepenaua nmaBieHust TBEPABIMU TETAMH, >KUIKOCTAMHU M Ta3aMU.
3axoH ITackans. ITneBMaTHUeCcKre MaIIMHbI

4.4

3aBHCHMOCTb JaBJICHUS KHUIKOCTH OT TyOuHbI. ['mapocraTuyeckuii
napajokc. Coobmarommecs cocyasl. I napaBnudeckue MEXaHUu3Mbl

4.5

Atmoctepa 3emim u  atmocdepHoe JaBieHue.  [IpuunHBI
CYLIECTBOBAaHMS BO3AYIIHON 00010uky 3emin. Onbit Toppuyesiy.
3aBHCHMOCTh aTMOC(EPHOro MAaBJICHUS OT BBICOTHI HAJ YPOBHEM
Mopst

4.6

Usmepenne atmocdepHoro aasienus. [IpuOopsl s u3MepeHHs
aTMoc(hepHOro IaBJICHHUS

4.7

JeiicTBue XKUAKOCTM M rasa Ha INOIPY)KEHHOE B HHUX TeJO.
BrrTankuBarommas (apxuMenoBa) cuia. 3akoH ApxuMena

4.8

IInaBanue Ten. Bo3ayxomiaBaHue

4.9

[IpakTrueckue paboTHI:

UccnmenoBanme 3aBHCHMMOCTA Beca Tejla B BOAE OT O00BEMa
MOTPY)KEHHOW B KHOKOCTE 4acth  Tena.  OmpeneneHue
BBITAJIKMBAIOLLEH CUIbI, IEHCTBYIOLIEH Ha TENo, MOrPYKEHHOE B
KUAKOCTh. [IpoBepka HE3aBHCHMOCTH BBITAIKHBAIOIIEH CHIIEI,
JNEUCTBYIONIEH Ha TelNO B JKUAKOCTH, OT Macchl Tema. OIBITHI,
JEeMOHCTPHPYIOIINE  3aBUCHMOCTh  BBITAIKHBAIOIIEH  CHIIBI,
JEUCTBYIOMIEH Ha TENO B KHIKOCTH, OT 00BEMa MOTPYXKEHHOW B
JKMIKOCTH YacTH Te€lda W OT  IUIOTHOCTH  JKHIKOCTH.
KoncTtpynpoBanne apeomeTpa WM KOHCTPYHPOBAHWE JOOKHA H
onpeaeneHue e€ rpy30no0IbEMHOCTH

4.10

DuznvecKue SIBICHUS B PUPOJE: BIMSHUE aTMOC(EPHOTO TaBICHUS
Ha JKUBOM OpraHM3M, IJIaBaHHUE PHIO

411

TexHUUECKHE YCTPOWCTBA: COOOMIAIONINECS COCYHBI, YCTPOHCTBO
BOJIONIPOBO/IA, THAPABIMYECKHH TIPecC, MaHOMETp, OapoMerTp,
BBICOTOMED, NOPIITHEBOI HACOC, APEOMETP
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PABOTA, MOITHOCTbB, DOHEPT M

5.1 MexaHnuueckasi paboTa
5.2 MexaHnueckasi MOIIHOCTh
53 [IpocTele MeXxaHW3MBI: pblYar, OJIOK, HAKJIOHHASI IIOCKOCTb.
' [TpaBuiio paBHOBecCHs phlyara
5.4 [TpumeHeHne npaBmiIa paBHOBECHUS phlUara K OJIOKY
55 «3onoroe npaBmino» MexaHuku. KoadduimeHt monesHoro aeicTBuUs
' MexaHU3MOB. IIpocTbie MeXaHU3MBI B OBITY U TEXHUKE
5.6 [oTeHianapHasi SHEPTUH Tesa, HOAHITOro HaJl 3eMién
5 5.7 Kunetnueckas 3Heprust
58 [onnas mMexaHW4ecKast SHeprus. 3aKOH W3MEHEHUS M COXPAaHEHUS
' MeXaHU4YECKON SHEPruu
[MpakTryeckue paboOTHI:
Onpenenenne pabOTHI CUIIBI TPEHUS TIPH PABHOMEPHOM JIBHIKEHUH
59 Tena MO TOPU3OHTAIILHOM MOBEpXHOCTH. lcciienoBaHue ycioBHH
paBHOBecusa pbruara. M3mepenne KIIJ| HakiIOHHOM IUIOCKOCTH.
H3ydeHne 3aKoHa COXpaHEHHsI MEXaHMYECKOW YHEPTHU
5.10 duznyeckye SBICHHS B IPUPOJIE: PhIYary B TeJe YelIoBeKa
511 TexHuyeckue yCTpONCTBA: pblyar, NOABMXKHBIA U HENOABWKHBII
' OJIOKHM, HAKJIOHHAS TNIOCKOCTh, MTPOCThIE MEXaHU3MBI B OBITY
Kon
Kon >;1emenTa IIpoBepsieMble 31eMeHTBI COACPKAHUS
pa3aena
TEIJIOBBIE ABJIEHIUA
OCHOBHBIE  TIOJIOXKECHHS MOJICKYJSIPHO-KHUHETHYECKOH — TEOPHH
6.1 CTpoeHHUsl BelecTBa. Macca U pa3mepsl Monekyd. OIBITbI,
' MIO/ITBEPK JAFOIIIHE OCHOBHBIE MOOXKEHHA
MOJIEKYISIPHOKHHETHYECKOH TeOpUuu
6.2 Mopenu TBEPIOrO, IKHUIKOrO U Tra3000pa3sHOr0  COCTOSHUIA
' BemectBa. Kpucraymueckue u amopgHble Tena
6.3 OOBsicCHEHHE CBOWCTB Ta30B, )KUIKOCTEH U TBEPIBIX TENI HA OCHOBE
' MIOJIO’KEHUH MOJIEKYJIIPHOKMHETHYECKOM TEOpUU
6.4 CMaumnBaHHE U KalTWULIPHBIE SIBICHUS
6.5 TemnoBoe pacimpeHne 1 CkaTHe
6.6 Temneparypa. CBs3p TemIepaTypsl CO CKOPOCTBIO TEIUIOBOTO
6 ' JIBWKEHUS YaCTHIL
6.7 Buytpennsis sHeprusa. CriocoObl U3MEHEHNS! BHYTPEHHEH SHEPTUH:
' TEIIonepeada U COBepIIeHIe PaboThI
6.8 Buzbl Teruionepenaun: TEMIOMPOBOAHOCTh, KOHBEKIINS, N3TyUCHUE
6.9 KonuuectBo TemnoTel. Y AenbHas TEIUIOEMKOCTD BEIIECTBA
6.10 TermmooOMEH W TEIUIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOTO
' GamaHca
6.11 [TmaBnenue u oTBEepIcBaHNE KPUCTAIITMIECKUX BEIIECTB. Y ICTbHAs
' TEII0TA TUIABJICHHSA
ITapooOpazoBanme wu KoHmeHcamus. Hcmaperme. Kumenwe.
6.12 Y aenbHast TemIoTa Mapoodpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYPHI
KHIICHUSI OT aTMOC(EpHOT0 TaBJICHUS
6.13 BnaxxHocTh Bo3yxa
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6.14

3Hep1"I/IH TOIINIMBA. V/:[eanaﬂ TCIJIOTA CrOpaHUsL

6.15

[puanmmner  paboter  TemoBeix aBuratened KIIJ[ TermmoBoro
jsurarens. TernoBsle ABUraTeNy U 3aIlUTa OKPYXarOIEeH cpeibl

6.16

3aKkoH COXpaHCHHA W TIPCBpAllICHUA ODHEPruu B TCIJIOBBIX
mponeccax

6.17

[IpakTrueckue paboThI:

OnbiTel 10 OOHApYKEHUIO JEHCTBHSI CHJI  MOJIEKYJISIPHOTO
TPUTSKEHUSL.

OnbITEl 1O BBIPANIMBAHUIO KPHCTAJUIOB ITOBAPEHHOW COJM WIIU
caxapa.

OmbITel  TIO  HAOJIOAGHWIO TEIUIOBOTO  pacUIMpEeHHs TIa3oB,
KHUJKOCTEH B TBEPIBIX TeEIl.

Ormpenenenue AaBieHUs BO3yXa B OaJIJIOHE MIIPHUILIA.

OmnBITHI, AEMOHCTPUPYIOIHE 3aBUCUMOCTh JaBJICHHS BO3IyXa OT
ero o0b&Ma 1 HarpeBaHUsI WIIN OXJIAXKICHUSI.

[TpoBepka rumorTe3sl JUHEHHOW 3aBHCUMOCTH JUIMHBI CTOJOMKA
JKUJIKOCTH B TEPMOMETPHUYECKOH TPyOKe OT TeMIepaTypsbl.
HaGmonenrie n3MeHeHusl BHYTpEHHEH SHEPIUH Tella B PE3yJbTaTe
Terionepeayl v paboThl BHELIHUX CHIL.

HccnenoBanue siBjieHus TEIUI00OMEHA IPH CMEITUBAHUH XOJIOHOM
U Topsiueil BOJBL.

OmnpefneneHne KOJIMYECTBA TEIUIOTHI, ITOJNIYYEHHOrO BOAOH IpH
TEIIO00OMEHE C HarpeTbiM METAJINIMYCCKUM HUIMHAPOM.
OnpeneneHue yaeabHON TEIUIOEMKOCTH BEIIECTRA.

HccnenoBanue mpoliecca UCIIapeHusl.

OnpeneneHrue OTHOCUTENBHOM BIAXKHOCTH Bo3ayxa. OmnpeneneHue
YJeNbHOM TETUIOTHI I1aBICHHS JIbJA.

6.18

®duznueckue ABICHUS B NPUPOAE: MOBEPXHOCTHOE HATSDKEHHE M
KalWUIApHBIE SBICHUS B TPHUPOIE, KPUCTAUIBI B IPHUPOJE,
mnydenne ConHla, 3amep3aHHe BOJOEMOB, MOPCKUE OpH3bI;
o0pa3oBaHue pOChl, TYMaHa, HHEsl, CHera.

6.19

TexHuueckre ycTpoicTBa: KalMUISIPhl, MPUMEPhI HCIOJIb30BAHUS
KPUCTAJJIOB, JKHIKOCTHBI TEPMOMETp, HaTYUK TEMIEPaTyphl,
TEpMOC, CHCTEMa OTOIUIEHHs JOMOB, TMIPOMETPBI, IICHXPOMETP,
napoBasi TypOHHa, IBUTaTeNb BHYTPEHHETO CrOPaHHS.

SJIEKTPUYECKUE 1 MATHUTHBIE SABJIEHUSA

7.1 OnexTpu3zanys Ten. J[Ba poia 3IEeKTPUIeCKUX 3apsaoB
BiaunmopeiictBre 3apsbkeHHBIX Tel. 3akoH Kyrona (3aBHCHMOCTB
7.2 CWIBbl B3aMMOJEHCTBUS 3apsHDKEHHBIX TEN OT BEIMYUHBI 3apsiioB U
PACCTOSTHUS MEXTY TeIaMH)
OnekTpudeckoe moie. Hampspk€HHOCTh 3JIEKTPUIECKOTO  ITOJIS.
7.3 [IprHOMT CyNepIo3nINY NEKTPUIECKHX MoJIeH (Ha Ka4eCTBEHHOM
YpOBHE)
Hocurenu 3IEKTPUUECKUX 3apsI0B. DneMeHTapHBIN
7.4 anekTpmueckmii  3apan. Crpoerme atoma. llpoBomHukun U
JIVJIEKTPUKH
7.5 3aKoH COXpaHEHUsI AIEKTPHIECKOro 3apsiia
76 ONEeKTpUYECKHH TOK. YCJIOBHS CYIIECTBOBAHHS JIIEKTPHUECKOTO
' TOKa. VICTOUHHKH OCTOSIHHOTO TOKa
77 JleiicTBUSL  DIIEKTPUYECKOTO TOKa  (TEIDIOBOE, XUMHYECKOE,
' MAarHUTHOE). DIEKTPHUUECKUI TOK B JKUAKOCTSX M ra3ax
7.8 Onexrpudeckas 1ems. Cuna Toka. DIEKTPUIECKOe HANPSHKCHUE
79 CompoTuBieHNe  TPOBOJHHWKA.  YJEIbHOE  CONPOTHBIICHHUE
' BEIIleCTBa
7.10 3akon Oma ay1st yJacTKa Lenu
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7.11

HOCJ’ICHOB&TGHLHOG 1 NapauICJIbHOC COCAMHCHUC MPOBOJHNKOB

7.12

PaboTa 1 MOIITHOCTE 3JIEKTPUYECKOr0 TOKa. 3akoH Jkoymns — JIenma

7.13

DJeKTpruYecKre Henu M MOTPEOUTENH JIEKTPUIECKOW SHEPTHH B
obITy. KopoTKoe 3aMbIkanue

7.14

TlocTosTHHEIE MarHUTEI. B3aHMOZ[eI>iCTBPIe ITOCTOSHHBIX MAaIrHUTOB

7.15

MarnautHoe mose. MarautHoe mojie 3eMIM M €ro 3HaueHHE I
JKU3HH Ha 3eMiie

7.16

Omeir  Opcrena. MarHutHoe TMOJ€  DJIEKTPUYECKOrO  TOKA.
IIpumeHeHne SIeKTPOMArHUTOB B TEXHUKE

7.17

HeﬁCTBHe MAarHuTHOro  IoJis Ha  T[POBOAHUK C TOKOM.
3J'IeKTp0Z[BI/IFaTeJ'IL IIOCTOSAHHOI'O TOKa. Hcnons3oBanue
BHeKTpOHBI/IFaTeHeﬁ B TCXHHUYCCKUX yCT‘pOﬁCTBaX 1 Ha TpaHCHOpPTE

7.18

Onbitel  @apajnes. SIBieHHE DIEKTPOMATHUTHOW  UHAYKIIUH.
ITpaBuno Jlenna

7.19

Onexrporeneparop. CriocoObl MONyYeHUs MEKTPUIECKO SHEPTUH.
DNeKTpOCTaHIMK HA BO30OHOBISIEMBIX HCTOYHHKAX SHEPIUH

7.20

[MpakTryeckue paboOThI:

OnbITHl 0 HAOIOJCHUIO SJICKTPU3AIMK T HHAYKIUCH U TPU
COMPUKOCHOBEHUH.

UccnenoBanue AeMCTBUS AIEKTPUUECKOTO MOJIA HAa MPOBOJHUKU U
JIUDIIEKTPUKH.

COopka u mpoBepka PabOTHI IIEKTPUUYCCKON ICMU MOCTOSHHOTO
TOKA.

W3mepeHue 1 perynupoBaHUe CHIIBI TOKA.

W3mepenue u peryaupoBaHue HapsKEHU.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO YePe3 pE3UCTOop,
OT COIPOTHUBJICHHA PE3UCTOPA U HAIPSHKEHUS HAa PE3UCTOPE.
OnbITEl, JEMOHCTPUPYIOIIUE  3aBHCHUMOCTh  3JEKTPHUUECKOTO
CONPOTHBICHUA TMPOBOJHMKA OT €ro JUIMHBL,  IUIOMIAIH
TIONIEPEYHOr 0 CEYCHHUS M MaTepuana.

IIposepka IIpaBuIa CIIOKEHUS HaIpsDKEHAN pu
MOCJIEIOBATEIFHOM COGIMHEHUH JBYX pe3ucTopoB. IIpoBepka
mpaBWia [UISI CWIBI TOKA TMPHU TApajUIeIbHOM COCIUHEHHH
pe3uctopoB. OnpeneneHue paboTHl AIEKTPHIECKOT0 TOKA, HIYIIET 0
yepe3 pesuctop. OmpeneneHre MOUTHOCTH JIEKTPUUECKOT0 TOKa,
BBIACIAEMONM Ha pesucrope. MccienoBaHue 3aBUCUMOCTH CHIIbI
TOKa, HWOYIIET0 4depe3 JAMIIOYKy, OT HaNpsHKeHHsS Ha Hew.
Onpenenenne KIIJ[ narpematens. lccnemoBaHue MarHUTHOTO
B3aMMOJICHCTBUS TIOCTOSHHBIX MarHUTOB. M3ydeHHe MarHHUTHOTO
TIOJISI IOCTOSIHHBIX MarHUTOB IIPU UX 00BEAWHEHUH U pa3eieHUH.
UccnenoBanue IOEHCTBUS SJEKTPUYECKOTO TOKA Ha MAarHUTHYIO
cTpenky. OIMBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH  CHIIBI
B3aUMOJIEHCTBHS KAaTyIIKA C TOKOM W MarHuTa OT CHJIBI TOKa
HATPaBIICHHUS TOKA B KaTymke. M3ydeHne AEHCTBUS MarHUTHOTO
IMoJisl Ha TPOBOAHUK C TOKOM. KOHCTpyHWpoOBaHHWE W H3y4YEHHUE
paboTst 3JIEKTPOABUTATENSL. M3mepenue KITA
SJIEKTPOABUTATENIFHON yCTaHOBKH. OMBITBHI IO HCCIEIOBAHUIO
SIBIICHUS DJIEKTPOMATHUTHOW MHITYKIIMW: CCIIEIOBAHNE N3MEHEHUN
3HAYCHHS ¥ HAIIPABJIICHUS MHIYKIIMOHHOTO TOKA

7.21

®dusnyeckue SBICHHS B IPUPOAE: DIICKTPUYECKUE SBJICHHUS B
aTMocdepe, 3JIEKTPHYECTBO KUBBIX OPraHU3MOB, MATHUTHOE TI0JIE
3emun, Apeid MOIFOCOB, POJIb MarHUTHOTO MOJNS VIS JKM3HH Ha
3emiie, MOJSIPHOE CHSTHHE

71.22

TexHUYECKUE YCTPOMCTBA: AIEKTPOCKOIN, aMIEPMETP, BOJIBTMETP,
peocrar, CUETUUK JIEKTPUUYECKON SHEPIHuy,
3IEKTPOOCBETUTENBHBIE pruodopHl, HarpeBaTeNbHbIC
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ANEKTPONIPUOOPH!  (TIPHIMEPHI), INEKTPUICCKAE MPEIOXPAHUTEIH,
3JIEKTPOMArHuT, 3JIEKTPOABUTATEIh MIOCTOSHHOTO TOKA, TEHEPATOD
TIOCTOSIHHOTO TOKa

9 KVIACC
Kon
Kop snemenra [poBepsieMble NIEMEHTHI COACPKAHUS
paszena
MEXAHUWYECKUE SBJIEHNU A
8.1 MexaHudeckoe JBWKeHHe. MartepuanbHas Touka. Cucrema
) orcuéra
8.2 OTHOCHTENBHOCTh MEXaHUYECKOTO IBHKCHHUS
8.3 PaBHOMepHOE NpsSIMONMHEWHOE JIBIKEHHE
8.4 HepaBHoMmepHOoe mpsiMonuHeiiHOoe —aBwkeHue. CpenmHss
' MTHOBEHHAs CKOPOCTh TeNa NP HEPAaBHOMEPHOM JBHKCHUH
8.5 Yckopenue. PaBHOyckopeHHOE MPSIMOJIMHEIHOE JIBHIKEHHUE
8.6 CsobOoanoe nanenue. OnsiTel [anumes
PaBHOMepHOE nBWKEHUE IO OKpYyXHOCTH. llepuom u yacrora
8.7 obOpaiieHusl. Jlunelinas u yrioBas CKOPOCTH.
LleHTpOoCTpEeMHUTENFHOE YCKOPEHHE
8.8 [TepBbiii 3akoH HproToHa
8.9 Bropoii 3akoH HetoTona
8.10 Tperuii 3akon HproToHa
8.11 [TpuHIMI CyNIepno3uIy CHIT
8.12 Cuna ynpyrocrtu. 3akos ['yka
813 Cuna TpeHHS: cWiIa TPEHUS CKONBXKEHUS, CHJIa TPEHUS IIOKOf,
' Jpyrue BUJbl TPEHUsI
8 8.14 Cuna TSDKECTH M 3aKOH BCEMHPHOIO TATOTEHUs. Y CKOpEHHE
' CBOOOIHOIO TTaJAEHNS
815 Jsmwkenne 1raner Bokpyr Conama. IlepBas kocMuueckas
' ckopocTb. HeBecomMocTh U meperpy3ku
8.16 PaBHOBecue MaTepraIbHON TOYKU. AOCONIOTHO TBEPIOE TENO
8.17 PaBHOBecue TBEpHOro Tena C 3aKpPEIUIEHHOW OCBIO BpAILECHUS.
' MowmeHT cuibl. LleHTp TshkecTH
8.18 MNmnynec Tena. U3MeHeHne uMmnynbca. IMIysbe cHitbl
8.19 3aKOH COXPaHEHHUs] HMITYJIbCa
8.20 PeakTuBHOE nBMKEHUE
8.21 Mexanudeckasi paboTa U MOIIHOCTb
8.22 Pa6ota cui TsbKecTH, ynpyrocTd, Tperus. CBsi3b SJHEPTHHU U paOOThI
8.3 [oTeHumanpHast HEPrus Tela, HMOTHATOrO HAX ITOBEPXHOCTHIO
' 3emin
8.24 [oTeHIaIbHas SHEPTHUSI CKATOMN MPYIKUHBI
8.25 Kunernueckast sueprus. Teopema 0 KHHETHUECKON SHEPTUH
8.26 3aKOH COXPaHEHHUS] MEXaHHYECKOH YHEPIHU
[IpakTrueckue paboTHI:
8.27 Omnpenenenue cpefaHedl CKOPOCTH CKOJBbXKEHHs Opycka WiH

JABWIKCHHA MIapUKa 10 HAKIIOHHOM IIIOCKOCTH. OHpCI[CJ'IeHI/Ie
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YCKOpEHHS Tella MPU PaBHOYCKOPEHHOM ABHKEHHHU 110 HAaKJIOHHOM
TUTOCKOCTH.

HccnenoBanne  3aBUCHMOCTH  IYTH  OT  BpEMEHH  IIpH
PaBHOYCKOPEHHOM JIBIDKEHUH 0€3 HayallbHOW CKOPOCTH.

[TpoBepka ruroTe3sl: ecny MpH PaBHOYCKOPEHHOM JBIDKEHHN Oe3
HavyaJIbHOM CKOPOCTH ITyTH OTHOCSITCS KaK psiZi HEYETHBIX YHCETI, TO
COOTBETCTBYIOIIUE MTPOMEXYTKH BPEMEHH OIMHAKOBEI.
HccnenoBanre 3aBUCHMOCTH CHIIBI TPEHUSI CKOJBXKEHUSI OT CHIIBI
HOpManbHOro namieHus. OrmpeneneHne Kod(h(UIUEeHTa TPEHUS
ckonbxeHus. Onpenenenre KECTKOCTH NPYXKUHBI. OnpeneieHue
paboTel CHIBI TpPEeHWs TpPH PaBHOMEPHOM JBIIKEHHHM Tela II0
TOPU3OHTANIbHOM ToBepXxHOCTH. OmnpeneneHne padOTBI  CHIIBI
YIIPYTOCTH TIPH MOJbEME TPy3a C UCIIONB30BAHUEM HEIOABUKHOT'O
1 TIOIBHKHOTO OJIOKOB

dusnueckye SBICHUS B MpUpoaAC: MPUJIMBBI U OTJIMBLI, JIBMXKCHHUEC

8.28 rwiaHeT COJNHEYHOW CHUCTEMBI, PEaKTUBHOE IBHXKEHUE >KUBBIX
OpraHH3MOB
8.29 TexHu4yeckue YCTPOWCTBA: CHMAOMETP, MAATYMKU IIOJIOXKEHHUS,

PpacCTodHNA U YCKOPCHUS, PAKEThL

MEXAHMYECKUE KOJIEBAHNA 11 BOJIHBI

9.1

KonebarensHoe ~ ABMKEHHE. OCHOBHBIE  XapaKTEPUCTUKU
KoJie0aHuil: IepUoJ, 4acToTa, aMILTUTYIa

9.2

MaremaTiueckuii M TNPYKHUHHBIH MasTHUKH. [IpeBpaiieHue
SHEPI'HH TPH KOJIeOaTeILHOM JIBHKCHUN

9.3

3aryxatomue konebanus. BeiHykieHHble konebanusi. PezonaHc

9.4

Mexannueckue  BoiHbL.  CBOMCTBA  MEXaHHYECKMX  BOJIH.
IIpononbHbIe U NoONEpeyHbIe BOIHBI. J[JIMHA BOJHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHudeckue BOJHBI B TBEPAOM  Tel€,
CEIICMUYECKHE BOJIHBL

9.5

3ByK. I'poMKOCTh 1 BbICOTa 3BYKa. OTpaskeHHe 3ByKa

9.6

Wudpas3Byk u ynbpTpa3Byk

9.7

IIpaxTryeckue pabOTHI:

OmnpeneneHue 9acToThl U Nepuoja KojaeOaHUl MaTeMaTH4eCKOro
MasiTHHUKA.

OmpeneneHue 4YacTOTHl M IIepUOAa KolleOaHWH NPYKUHHOTO
MasiTHUKA

HccnenoBanne 3aBUCHMOCTH TIEpHOiA KOIeOaHHH ITOIBEIEHHOIO K
HUTH I'py3a OT JUIMHbI HUTH. MccrenoBaHue 3aBUCUMOCTH IIEpHo/ia
KoneOaHuil MPYKMHHOIO0 MasTHHKAa OT Macchl Tpysa. IIpoBepka
HE3aBHCHUMOCTH IIepHo/ia KojaeOaHuii rpysa, MOIBEIIEHHOTO K HUTH,
OT Macchl Ipy3a U KECTKOCTU NPYKHUHBL. M3MepeHne yCcKOpeHHsI
CBOOOIHOIO TTaJAEHNS

9.8

Ou3nUecKue IBICHNUS B IPHPOIE: BOCIPUATHE 3BYKOB )KUBOTHBIMH,
3eMIICTPSICEHUE, CeIiCMUYEeCKIe BOJHBI, ITyHAMH, 9XO

9.9

TexHMYecKre ycTpoOCTBa: 9X0JI0T, UCHOIb30BAHUE YJIbTpa3Byka B
OBITY ¥ TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE N 3JIEKTPOMATHUTHBIE BOJIHBI

10.1

DNEeKTPOMAarHuTHOE TIOJNIe. DIIEKTPOMAarHUTHBIE BONHEL. CBOWCTBa
JICKTPOMATrHUTHBIX BOJH

10.2

IITkaJia 3JIEKTPOMArHUTHBIX BOJIH

10.3

DOnekTpoMarauTHasi npupona cBera. CKOpocTh cBera. BoiHOBBIE
CBOIICTBA CBETa

10.4

[TpakTiueckne paboThI:
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W3ydeHne CBOWCTB DIEKTPOMAarHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO Tele)OHa
105 @duznveckre SBIEHHS B TPHUPONE: OHOJNIOTHYECKOEe IelCTBHE
' BHAMMOTO, YIbTPa(HOIETOBOIO M PEHTT€HOBCKOT0 U3JIY4SHHH
106 TexHnveckre yCTpOWCTBA: HCIIOIB30BaHUE 3IIEKTPOMAarHUTHBIX
) BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SBJIEHU A
111 JlyaeBast Monens cBera. McrouHuku cBeTa
11.2 IIpsiMonuHeitHOe pacipocTpaHEHHE CBETa
11.3 Otpakenue cera. [1nockoe 3epkano. 3aKOH OTPaKEHHUs CBETa
114 [Ipenomnenne cBera. 3akoH mpeloMieHus cBera. [loiHoe
) BHYTPEHHEE OTPAKEHUE CBETA
115 Jlunza. Xon nyueli B TuH3e
11.6 Ontryeckas cucteMa (poToanmapara, MUKPOCKOIA U TeJIECKona
11.7 I'na3 kak ontuyeckas cucteMa. bIu30pyKocTh U 1albHO30PKOCTh
118 Paznoxenue Genoro cBera B ciiektp. OnbiTel HetoToHa. CniokeHne
' CIIEKTPaJIbHBIX 1IBETOB. Jlucrepcust cBeTa
[MpakTryeckue paboOThI:
HccnenoBanne 3aBUCUMOCTH yIJla OTPaXKEHHsI CBETOBOrO Jiyda OT
11 yIiia najieHusl.
H3ydeHne XapaKTepUCTUK H300pa)keHHs MNpeaMeTa B IUIOCKOM
3epKare.
HccnenoBanne 3aBUCHMOCTH YIJIa TPEJIOMIICHUS] CBETOBOTO JIyda
11.9 OT yIJIa aJICHUsI Ha TPAaHULE «BO3JYX — CTEKIION.
[Monyyenne n300paXkeHHii C MOMOIIBI0 COOUPAIOIIEH JTHH3BL.
Omnpenenenne (OKYCHOTO pacCTOSHHS UM ONTHYECKOH CHIIBI
cOOMparoIIei JINH3BL.
OnBITH IO Pa3IOKEHUIO OEIOro CBeTa B CIEKTP.
OMnbIThl MO BOCIPUATHIO I[BETA IPEIMETOB IPH WX HAOIIONCHUU
yepe3 LBETOBbIC QHIbTPbI
Ousnueckue sSBIeHUs B mpupoze: 3atMenus Conxna u JIyHel, 1BeTa
11.10 Teln, onTHYeckue siBieHus B atMmoc(epe (1Ber Heba, pedpakimsi,
paayra, MEpax)
11.11 TexHuveckre yCTpOWCTBA: OYKH, MEPUCKOI, (oToammapar,
' ONTHYECKHE CBETOBOBI
KBAHTOBBIE SABJIEHUA
121 Omneitel Pesepdopa v mianerapHasi Mozienb atoMa. Mojesb aToMa
' Bopa
122 Hcnyckanue u nornomeHue ceera atoMoM. Kantsl. JIuneliyatsie
' CHEKTPHI
12.3 PagnoaktuBHOCTh. Anb(ha, OeTa- 1 raMMa-u3IydeHus
124 Crtpoenne atoMHOTO sipa. HyKioHHas MOZEns aTOMHOIO spa.
' M3oTonsl
12 125 PamnoaktuBHBIE TpeBpamenus. llepuox momypacmaga aTOMHBIX
' smep
126 Snepubie peakiuy. 3aKOHBI COXPAHEHHS 3aPSII0BOTO M MAaCCOBOTO
' qHCe
12.7 OHeprust cBs3M aTOMHBIX sifiep. CBS3b MacChl ¥ DHEPTHH
128 Peakmun cunTe3a u genenus saep. Mcrounmku saepruu ConHIA U
' 3BE3I
12.9 SnepHasi sHepretuka. JlelicTBUE paJUOAKTUBHBIX H3JTy4EHHH Ha
' JKUBBIC OPTaHU3MBI
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12.10

[IpakTiueckne paboTHI:

HaOmonenue CITOMIHBIX 1 IMHEHYATHIX CIIEKTPOB U3ITyICHUSI.
HccnenoBanne TpeKoB: H3MEPEHHWE HSHEPrUM YacTUIBI 10
TOPMO3HOMY ITyTH (110 poTorpadusim).

W3mepenne pamnoakTuBHOro ona

12.11

dusnyeckye SIBICHUS B npupoac: €CTECTBEHHBII paI[I/IOaKTI/IBHHﬁ
(I)OH, KOCMHYCCKHUE JTYUHU, PAAUOAKTUBHOC U3JTYUYCHUC MMPUPOIHBIX
MHHEPAJIOB, Z[eflCTBI/Ie PaaguOaKTHUBHBIX PI3J'Iy‘IeHPII71 Ha OpraHu3m
YCJIOBCKA

12.12

Texuuueckue yc’[‘pOfICTBaZ CIICKTPOCKOII, I/IHZ[I/IBI/II[yaJ'ILHHﬁ
JO3UMETP, KaMcpa Bunbcona
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MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MpOBePSIEMOT0
TpedoBaHuUsl

IIpoBepsiemble TpeGoBaHMA K NPeIMEeTHBIM pe3yJbTaTaM 0a30BOIr0 YPOBHS
OCBOEHMsI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI0 001IIET 0
oOpa3oBanus Ha ocHoBe PI'OC

[Tonnmanue posu GU3MKK B HAYYHOH KapTHHE MHUpPa; c(hOPMUPOBAHHOCTH 0A30BBIX
NpPEeACTaBICHUI O 3aKOHOMEPHOW CBA3M M MO3HABAEMOCTH SIBJICHUI MPUPOJBI, O
ponu 3KcriepuMeHTa B (H3HKe, O CHCTeMOooOpasyrouiel poiu (U3nKH B pa3BUTHH
€CTECTBEHHBIX HAaYK, TEXHUKH M TEXHOJOTHH, 00 SBOIIONUH (U3NYECKUX 3HAHUH U
UX POJIM B IIEJIOCTHOM €CTeCTBEHHOHAYYHOM KapTHHE MHpa, O BKJIa/le POCCHMCKUX U
3apyOeXHBIX Y4E€HBIX-(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOIECCOB
OKpY’KAIOIIEro MUPA, pa3BUTHE TEXHUKH U TEXHOJIOTUI

3HaHMg O BWAAX Marepud (BEUIECTBO W TIOJie), O JBIDKEHMH Kak Ccrocode
CYILIECTBOBAaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUHM CTPOSHHS BEIIECTBa,
0 (Qu3MYecKol CYIIHOCTH SIBJICHHH NPUPOIBI (MEXaHWYECKHX, TEIUIOBBIX,
9JIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHE Pa3HyaTrh SIBICHUS 11O OMHCAHUIO MX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(usnueckoe sBJICHNE, YMEHUE PACIIO3HABATH MPOSBICHNE U3YyYEHHBIX (PU3UUECKHX
SBJICHUN B OKPY)KAIOLIIEM MHpE, BBIIEISASA UX CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU)

BrasieHre OCHOBaMH MOHSTHHHOTO amniapara U CUMBOJIMYECKOTO s3bIKa (DU3HKU U
UCIIONb30BAaHUE HUX [UI pELICHUs Y4eOHBIX 3a/ad; YMEHHME XapaKTepU30BaTh
CBOWCTBa Tell, (PU3NUECKHE ABJICHUS U MPOLECCH, HCIOIb3Ys (hyHIaMEHTaIbHBIC 1
SMIIUPUYECKHE 3aKOHBI

YMeHHEe OIHUCHIBATh M3yYCHHBIC CBOMCTBA T M (PU3MUECKHUE SIBJICHUS, HCIIOIb3YS
(busnuecKre BeNUIUHbI

Brnagenne ocHOBaMH METOIIOB HAYYHOT'O MO3HAHUA C Y4ETOM COONIOACHHS IIPaBHII
Oe3omacHoro Tpya: HabJroIeHue GUIUUECKUX SIBIICHHMA:

YMEHHE CaMOCTOSTEIBHO COOMPATh IKCIEPHMEHTAIBHYIO YCTAHOBKY M3 TaHHOTO
Habopa 00OpyIOBaHUSA IO MHCTPYKLHMH, ONHCBHIBATH XOJ OIBITA M 3alUCHIBAaTh €TI0
Ppe3yabTaThl, (OPMYIUPOBATH BEIBOIBI;

MPOBENICHHE NPSMBIX W KOCBEHHBIX HM3MEPEHUH (M3MYECKHX BEIMYHMH: YMEHHUE
IUIAHUPOBATh M3MEPEHHs, CAMOCTOATENBHO COOHMPaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY II0 MHCTPYKUMH, BBIYUCIATH 3HAYCHHE BEIMYMHBI M aHAIU3HPOBAThH
MOJlydeHHbIe pe3yNbTaThl € Y4&TOM 3aJaHHOM IOTPELIHOCTH Pe3yabTaToB
HU3MEPEHUN;

NPOBENICHUE HECIOXKHBIX OSKCIIEPUMEHTAJBHBIX HCCICIOBAHUN; CaMOCTOSTEIBHO
coOMpaTh OSKCIEPUMEHTAIBbHYI0 YCTAaHOBKY M IPOBOJHTH HCCIIEIOBAaHHE II0
WHCTPYKLHH, TPEACTAaBIATh NOJMy4YEeHHBIE 3aBUCUMOCTH (PH3MYECKUX BEIUYUH B
BUie TAaOMMI W TpaduKOB, YYHUTHIBATH IOTPEIIHOCTH, NETaTh BBIBOABI II0
pe3yabTaTaM HCCIIEIOBaHHUS

[NoHuMaHue XapakTepHBIX CBOWCTB (DPU3MUECKUX MOJeliel (MarepuaibHas TOYKa,
a0COIOTHO TBEPAOE TENIO, MOMEIH CTPOSHUS T'a30B, KUIKOCTEH W TBEPABIX Te,
IUTAaHETapHast MOJENb aTOMa, HYKJIOHHAas MOJEIh AaTOMHOTO sapa) W yMEHHE
MIPUMEHSTh UX U 00BSICHEHUS (PU3MIECKHUX MPOIIECCOB

YMeHue OOBSACHATH (PU3MUECKHE ITPOLECCHI M CBOMCTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTYallMii TPAKTUKO-OPHEHTHPOBAHHOTO XapakTepa, B YaCTHOCTH,
BBISIBIISITH NIPUYMHHO-CIICICTBEHHBIE CBS3W M CTPOWTH OOBSCHEHHWE C ONOPOH Ha
M3ydeHHBIC CBONCTBA (DPM3MUECKUX SBJICHNH, (DU3NUECKHE 3aKOHBI, 38KOHOMEPHOCTH
1 MOJIETTH

YMeHue pemats pacuéTHble 3a1a9u (Ha 0ase 2 — 3 ypaBHEHUH), HCTIONb3Ys 3aKOHBI
u_ (QOpMyNbl, CBA3bIBaONME (hU3MUECKWe BEIWUYMHBI, B YaCTHOCTH, 3allMCHIBATH
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KpaTKOC YCJIOBUC 3aJa4H, BBIABJIATL HEAOCTAIOIINE NAHHBIC, BI)I6I/IpaTI) 3aKOHBbI U
q)OpMyJ'ILI, H606XOI[I/IMBIG oIS e€ peuicHusA, HMCII0JIb30BATh CHPABOYHBLIC JaHHBIC,
IpOBOAUTH paC‘léTH U OLCHUBATb PCATUCTUYHOCTHL IIOJTYYCHHOTI'O 3HAYCHUA
(1)H3PI‘16CKOﬁ BCJIIMYMHBI; YMCHHUE OIPEACIIATh Pa3MCPHOCTb (1)H3H‘l€CKOﬁ BCJIMYNHBI,
nonyquHoﬁ IIpyu pCUICHUH 3a1a49U

YMeHue xapakTepu30BaTh IPHHIMIBI ACHCTBUS TEXHHYECKHX YCTPOMCTB, B TOM
yrcie OBITOBBIX TPHOOPOB, M IPOMBIIIIEHHBIX TEXHOJIOTMYECKUX MPOIECCOB MO UX
OIMCAaHMIO, UCTIONB3Ys 3HAHHS O CBOMCTBAaxX (PM3NUECKUX SIBJICHUH W HEOOXOANMBIE
(usnyecKre 3aKOHOMEPHOCTH

10

YMeHue UCIONIb30BaTh 3HAHUS O PU3NYECKHX SBJICHUSX B TIOBCETHEBHOM KU3HH JIJIS
obecnieyeHnst 0e30mMacHOCTH TIIpU  OOpalleHWH C OBITOBBIMH NpuUOOpaMu U
TEXHHYECKUMH YCTPOWCTBAMH, COXpPaHEHHS 370pOBbSI M COOJIONEHHS HOPM
9KOJIOTMYECKOT0 IIOBEAEHUS B OKPYXKAIOIIEH cpese; MOHMMaHHE HEOOXOAUMOCTH
NPUMEHEHUS] JOCTM)KEHMH (U3UKM UM TEXHOJOTWH A  PalMOHAIBHOTO
MPUPOAONOJIE30BAHUS

11

OnelT noucka, IpeoOpa3oBaHUs M NpeAcTaBiIeHHs UHPOpMALMU (HU3HIECKOTO
COJZIep>KaHuUs C UCHIONIb30BaHUEM MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHil;
YMEHHE OLEHUBATh [OCTOBEPHOCTb IIONY4eHHOH HH(GOpPMAlUM Ha OCHOBE
UMEIOIIMXCS 3HAHUHM U JOMOJHUTEIbHBIX UCTOUHHUKOB; YMEHHE UCIIOIb30BaTh MPH
BBINIOJITHEHUH Y4eOHBIX 3aJaHUi Hay4HO-TIOMYNISAPHYIO JUTEPaTypy (GHU3MYeCcKOro
COZlep)KaHUs, CIIPaBOYHbIE MaTepuaibl, Pecypchl ceTu IIHTepHeT, BiaaeHue
0a30BBIMHM HaBBIKaMH IPeoOpa30BaHusi HHOPMAIMU U3 OIHOM 3HAKOBOW CHCTEMBI
B JIPYT'yI0; yMEHHE CO3AaBaTh COOCTBEHHbIE MICbMEHHBIE M YCTHBIE COOOLIECHHS Ha
OCHOBE MH(OPMAIMU U3 HECKOJIbKUX HUCTOUHHKOB
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HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon ITpoBepsieMblii 3JIeMEHT COAEP:KAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe nBmxkeHHe. MartepuanpHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
JIBHOKCHHUS

PaBHOMepHOE M HepaBHOMepHoe nBHkeHHe. CpenHss ckopocth. Dopmyra JUis BEIYUCICHUSA
1.2 cpenHeii ckopoctu: V = Sft

PaBHOMEepHOE mNpsMONIMHEHOE MBHXKEHHE. 3aBHCHMOCTh KOOPAWHATHI Tella OT BPEMEHH B
CJly4ae paBHOMEPHOIO MPSMOIUHEHHOTO JBUKEHHUSI:

13 xX(1)=x, +vut

Fpa(l)I/IKI/I 3aBUCUMOCTU OT BPEMECHHU 1A MPOCKUIHNU CKOPOCTU, MPOCKINU NEPEMCUICHUSA, ITYTH,
KOOpJAWHATHI IIPHU paBHOMEPHOM HpHMOHHHeﬁHOM JBWXCHUH

3aBUCUMOCTh KOOPAMHATHI Tela OT BPEMEHU B CIydae PaBHOYCKOPEHHOTO MPSMOIHMHEHHOIrO
JIBHKCHUS:

Sx(fj' = 1':|;|: * f_ax *

ta| "

@opmyabl A1 NPOCKIMM IEPEMELICHMs], IPOCKIUU CKOPOCTH U IIPOEKLMU YCKOPEHHs NpHU
PaBHOYCKOPEHHOM IPSMOIMHENHOM IBHKEHHU:
2

14 .Sx(r]=vﬁx-r+ax-%.

U.\'('f) =Up, T4, 1,

a,(r)=canst,

2 3
&

- _ =72
Uy Uy = 20,5,

I'pacuxu 3aBECMMOCTH OT BpEMEHH VIS IPOEKIMH YCKOPEHHUS, IPOSKIIUH CKOPOCTH, MPOSKIIHU
TepeMeIIeHNs, KOOPIMHATHI IIPH PABHOYCKOPEHHOM NPSIMOJIMHEITHOM JBHKECHHH

CeobGonnoe manenue. PopMyInbl, ONMUCHIBAIOIINE CBOOOIHOE MAJEHHE Tella 110 BEPTHKAIH
15 (mBKEHHE Tella BHU3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH 3eMii). [ 'paduku 3aBUCHMOCTH
' OT BPEMEHHU ISl MPOEKIMH YCKOPEHHS, MPOCKIUH CKOPOCTH M KOOPIMHATHI IIPU CBOOOIHOM
T1a/ICHAH TENa 110 BEPTHKAIH

CKopoCTh PaBHOMEPHOT'O ABMKEHUSI TeMa 10 OKpYkKHOCTH. HampaBieHne ckopocT.
@dopmyrna A7 BBIYUCIEHHS CKOPOCTH Yepe3 pafinyc OKPYKHOCTH U TIEPHOJ] 00OpaIIeHHs:

2MR
L=
T

LentpocTpemurensHoe yckopeHue. HampaBieHune IEHTPOCTPEMHTEIBHOTO  yCKOPEHHSL.
@opmyrna Ayt BBIYUCIEHHUS YCKOPEHUSL:

1.6 Uz
%R
®dopmyna, CBSI3BIBAIOIIAS IEPUO U YACTOTY OOpaIICHUS:
V= !
T
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1.7

Macca. IInotHOCTH BC€IICCTBA. CDopMyna JJIA BBIYUCIICHHA IIJIOTHOCTH
_m

1.8

Cwina — BekTopHas u3uueckas BenuuuHa. CIIoKEeHUE CHIT

1.9

SIBnenue nnepruu. Ilepsbiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:

F=m-a

COHaHpaBJ'IeHHOCTL BCKTOpa YCKOPCHUA TEIa U BEKTOpPa CHUIIBI, HeﬁCTBYIOmeﬁ Ha TCJI0

1.11

BzaumoneiictBue ten. Tperuit 3akoH HeroToHa:

Fyu=-Fi

1.12

TpeHHe IMOKOAd M TPCHUE CKOJBXKCHUA. (I)OpMyJ'Ia JJI0 BBIYMCIICHUA MOAYJISA CUJIbl TPECHUA
CKOJIBXXCHUA:

Fp=u-N

1.13

Hedopmanus Tena. Ynpyrue u Heynpyrue negopmaimu. 3akoH ynpyroit aedopmanuu (3aKoH
I'yka):

F=k-Al

1.14

BcemupHoe TaroreHue. 3akoH BCEMUPHOT'O TATOTEHUS:
my -mMy
F=Gg. 1 _2
2
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO ITaAeHHUS.
@dopmyna A1 BEIYUCIEHHS CHIIBI TSDKECTH BOIN3H MOBEpXHOCTH 3emun: F = mg.
JBmwxenne mnanet Bokpyr Comnama. [lepBas kocMudeckast ckopocTs. HeBecomocTs 1

neperpy3ku

1.15

Wmnynse Tena — BeKTOpHAs (U3MYecKas BelNU4rHa.
=m0

MNmnynbce cuctemsl Ten. M3MeHeHne umnysbca. MMnynbe cuibl

1.16

3aKOH COXPaHEeHHUS] UIMITYIIbCA JUIsl 3aMKHYTON CHCTEMBI TEI:
D=0, +im, U, =const

PeaxkTuBHOE nBMKEHHE

1.17

Mexanndeckast pabota. @opMysa 11t BBIYUCICHUS paOOTHI CHITBL:

A=Fsooso

MexaHnueckast MOIIHOCTD:

n=4
I

1.18

Kunernaeckas n TIOTCHIIMAJIbHAasA DSHEPIrus. (I>0pMyJ1a JJIs1 BEIYUCJICHUS KHHETHYECKOU OHCPIrUu:
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2
LY
=77
TeopeMa 0 KHHETUYECKOM OHCPIrUu. (DOpMyJ'Ia JJIA BBIYUCIICHUA HOTGHHI/I&J’ILHOVI OHEPrum Teia,

IOIHSTOT O
Haj 3eMéi:

E,= mgh

1.19

Mexanndeckas OHEPIuUsd:
E=E,+E,

3aKoH cOXpaHEHHUs MexaHu4yecKoil aHepruu. dopMyna JUIst 3aKOHa COXPaHEHHsI MEXaHU4YeCKOU
SHEPryH B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpalneHrie MeXaHUUECKOW YHEPTUH NP HATUYHMU CHJIIbI TPEHHUSL.

1.20

IIpocThiec MEXaHU3MEL «30JI0TOE MPABUIIO» MEXaHHKH.
Poruar. Momenrt cuisl: M - FI.
YcnoBue paBHOBeCHs pblyara:

M +M, +..=0
[MonemxHBIN ¥ HeOABWKHBINA Oy10ku. KIT/ mpocThIX MeXaHH3MOB,
n= Aume:«-.naa

A‘S&TII&"IBEEHH

121

JlaBnenue TBEpLOroO TENA.
@dopmyna A7 BEIYUCICHUS TaBICHUS TBEPIOrO Tema:

_E
p==

JaBnenue raza. ATMochepHOe 1aBlICHUE.
I'mapocratiyeckoe qaBIeHUE BHYTPH KHIKOCTH.
@®opmyna A7l BBIYUCICHHS JaBIEHUS] BHYTPH KHIKOCTH:

p=pgh+p.,

1.22

3axon Ilackans. ['unpapmudgeckuii mpecc

1.23

3akoH Apxumena. @opMyra IS ONPENEICHUS BHITAIKUBAONICH CIUTBI, AEHCTBYIOMICH Ha TEJO,
MOTPYKEHHOE B )KUAKOCTH WM Ta3:

F_ﬁ@:. =pgv

Vcnopue maBanus Tena. IlaBanue CYZOB M BO3OYyXOILIABAHUE

1.24

Mexannueckue KonebaHusa. AMIDINTYyOa, Iepuo © dYacTtota Komebammil. Dopmyna,
CBSI3BIBAIOIAS YACTOTY U IIEPUOJ] KOJICOaHHH:

1.25

MaTeMaTHdecKiuii M TPYKWHHBIA MasTHUKH. lIpeBpaiieHne >HEPTUU TMPH KOJIeOATEIEHOM
JIBIDKCHUH

1.26

3aryxaromue koneOanus. BeiHyx)neHHbIe Konebanus. Pezonanc

1.27

MexaHnnyeckyue BOHBI. HpOI[OJ'IBHBIC U TNOHCpCYHbIC BOJIHBI. I[J'II/IHa BOJIHBI MU CKOPOCTb
pacnpoCTpaHEHU BOJTHBI:

h=v-T
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1.28

3Byk. I'poMKOoCTE M BbICOTa 3Byka. OTpakeHHE 3BYKOBOM BOJHBI Ha TPAaHUIE JIBYX Cpex.
WHdpas3Byk U yabTpa3ByK

1.29

Tpaxmuueckue pabomul

Wsmepenne cpemHeil IUIOTHOCTH BEIECTBA; apXHUMEIOBOM CHIIBI; JKECTKOCTH MPYXXHHBI;
K03 HUIMEeHTa TPEHHs! CKOJNBXKEHHWS; PaOOThl CHIIBI TPEHWS, CHJIBl YNPYTOCTH; CpEAHEH
CKOPOCTH JBIWKEHUs OpycKa 110 HAKJIOHHOH IJIOCKOCTH; YCKOpEHHs OpycKa MpH JIBIKSHHUH 110
HaKJIOHHOH IJIOCKOCTH; YacTOTHI M Iepuojia KoeOaHUH MaTeMaTHUeCKOro MasiTHUKa; 9aCTOTHI
U Tiepronia KojeOaHWi NPYKMHHOTO MasiTHHKA; MOMEHTA CHJIBI, JCHCTBYIOIIEro Ha phIYar;
paboThI CHIIBI YIIPYTOCTH NPH MOIBEME IPy3a C IOMOIIBIO HEMTOABWKHOTO OJI0Ka; pabOThI CHIIEI
YIIPYTOCTH TP TTOABEME Ipy3a C IOMOIIBIO TIOABMKHOTO OJI0Ka.

HccnenoBanre 3aBHCHMOCTH apXHUMEIOBOM CHJIBI OT 00bEMa MOTrpY)KEHHOW YacTH Tela W OT
IUIOTHOCTH KHUIKOCTH; HE3aBHCUMOCTH BBITAJIKUBAIOUIEH CHIJIBI OT MAaccChl TENa; CHIIBI TPEHUS
CKOJIBXKEHUsI OT CHJIBI HOPMAJbHOTO JaBJIEHUS] M OT POJa NMOBEPXHOCTH; CHIIBI YIPYTOCTH,
BO3HHUKAIOIEH B IMPYXHHE, OT CTENEHH JAeopMalyi NpPYKUHBL, YCKOPEHHsI OpycKa OT yriia
HAKJIOHA HATIPABJIAIOIICH; meproa (4acTOThl) KoJIeOaHUH HUTSIHOTO MasiTHUKA OT JUTUHBI HUTH;
neprona KojeOaHWH NPYKHMHHOIO MAasTHHUKa OT MacChl TIpy3a M JKECTKOCTH IIPYKHHBI;
UCCIIEIOBAaHNE HE3aBUCUMOCTH II€puojia KojeOaHWH HUTSHOTO MasTHHKAa OT MaccChl Tpy3a.
[TpoBepka ycinoBus paBHOBECHUSI phlyara

1.30

Dusuyeckue A61enUsA 6 npupode. IPUMEPHI JBIKCHUS C Pa3INUHbIMU CKOPOCTAMHU B XKUBOH U
HEXKUBOW TpHpoJe, AEHCTBHE CHIBI TPEHHMS B NPUPOAE U TEXHUKE, NPUIMBBI U OTJIMBBI,
nBKeHne 1aHeT COMHEYHOM CUCTEMBI, PEaKTUBHOE JIBUKEHUE KUBBIX OPTaHU3MOB, PhIYari B
Tene 4YeloBeKa, BIUSHUE aTMOC(EPHOro JaBJCHHs Ha J>KUBOM OpraHm3M, IUIaBaHHE pbIO,
BOCIIPUSTHE 3BYKOB KMBOTHBIMH, 3€MJIETPICEHHE, CEHCMHUYECKIE BOJIHBI, IlyHAMH, 9XO

131

Texnuueckue ycmpoticmea: CIUIOMETpP, INaTYUKH TIOJOXKEHHS, PACCTOSHUS U YCKOPEHHS,
JMHAMOMETD, MOJIINITHUKY, PAKEThI, pblYar, MOABHKHBIA M HEHOABIKHBIA OJIOKH, HAKIIOHHAs
TUIOCKOCTb, TMPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCYIbI, YCTPOMCTBO BOAOIPOBOAA,
THAPABINYECKUI TIpecc, MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMerp,
9XOJIOT, UCIIOJIb30BAHUE YIIbTPA3BYKa B ObITY M TEXHUKE

TEITJIOBBIE ABJIEHIA

2.1

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKOI TEOpUM CTPOEHMs BellecTBa. Mozenu
TBEPIOrO, KUIKOTO M ra3000pa3HOro COCTOSHHMH BemlecTBa. Kpucrammmueckue u amopgHbIe
Tena

2.2

JBwkenue wactun BemecTBa. CBs3b CKOPOCTH JBWKGHHSI YacTHI C TEMIEPATypoOM.
BpoyHoBckoe BmkeHue, tuhdysust

2.3

CMmavuBaHHE U KallWJIAPHBIC SIBJICHUS

2.4

TennoBoe pacmupeHue u cxaTHe

2.5

TemioBoe paBHOBECHE

2.6

BuyTpennsis sHeprus. Pabora u Teruonepenaya Kak criocoObl H3MEHEHHUs] BHYTPEHHEH SHEepr U

2.7

Bruner TEIUIoNEpeaaYN: TEIUIOIPOBOAHOCTh, KOHBEKIUS, N3JIYYCHUEC

2.8

Harpepanue u oxnaxaenue tenn. KonuuecTBo TEIIOThl. Y AelbHAs TEIIOEMKOCTh:

O=cm(t,—1)

2.9

3aKOH COXPaHEHHUS SHEPTUH B TEIUIOBBIX IpoIieccax. Y paBHEHUE TEIUIOBOTO OanaHca:

O+0, +..=0

2.10

Ucnapenne u konaeHcauus. V3MeHeHHWE BHYTPEHHEH SHEPrHMM B NPOLECCE UCHAPEHUS U
KoHzeHcamn. Kumenue sxuakoctu. Y nensHast Terora napoodpaszosanus: L = Q/m

2.11

BnaxHocTs BO3ayxa

212

IInaBnenne u Kpucraumzauus. 3MeHeHHMe BHYTPEHHEH OJHEPruM MNpU IUIABICHUU U
KPHUCTAJUIN3AIMU. Y JIeTbHAs TETUIOTA TIaBIICHNS:

0

m
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BHyTpeHHSISI OHEPIrus CropaHurs TOIJIMBA. y,ZLCJ'H;HaH TENJ0Ta CropaHus TOILUIMBA: ( = Q/ m

2.13
2.14 [puHIMIEI paboTh! TerwioBbiX aeurateneil. KI1/] TemmioBoro apuraTens
Tpaxmuueckue pabomul
H3mepeHne yaenbHOW TEIIOEMKOCTH METaUTMYEeCKOro INUIMHIPA; KOJIMYECTBA TEIUIOTHI,
MTOJYYCHHOTO BOJMOW KOMHATHOHM TeMIepaTypsl (PMKCHPOBAHHOW MAacChl, B KOTOPYIO OITYIICH
2.15 HATPETHIN IWIMHIP; KOTHYECTBA TEIUIOTHI, OTJIaHHOTO HATPETHIM [MIMHAPOM, TIOCIIC OIYCKaHHS
€ro B BOJTy KOMHATHON TeMIIEpaTyphl; OTHOCHTEIBHON BIaKHOCTH BO3AyXa; VICIBHON TETUIOTHI
IUIaBJICHUS JibJa. VcciaenoBaHue W3MEHEHHs TEMITEPaTyphl BOJBI MPHU PA3IUUHBIX YCIOBHUSX;
SIBJICHUSI TETJIOOOMEHA NP CMEIMBAHUM XOJIOIHOW U TOPsIYEH BOJIBI; TIPOIlecca UCTIAapESHUS
Qusuueckue s6leHUss 6 npupode. TIOBEPXHOCTHOE HATDKEHHE M KaNWUIAPHBIC SBJICHUS B
2.16 TPUPOJIE, KPUCTAILIBI B pUpoe, u3nydenue CoNHIla, 3aMep3aHue BOTOEMOB, MOPCKHE OpH3HI;
00pa3oBaHKe POCHI, TYMaHa, HHEsl, CHera
Texuuueckue ycmpoiicmea: KanWUISPBL, TIPUMEPBI UCTIOJIb30BAHMS KPUCTAJUIOB, JKUIKOCTHBIN
2.17 TEPMOMETp, JaTYUK TEMIIEPaTypbl, TEPMOC, CHUCTEMa OTOIUICHHS JIOMOB, THIPOMETPHI,
TICUXPOMETp, TapoBasi TYypOUHA, TBUTATENIh BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMATHUTHBIE SABJIEHU S
3.1 DnekTpu3saiys Tell. J[Ba BUIa IEKTPUUYCCKUX 3apsI0B
3.2 B3aumonericTBue 3apsikeHHBIX Tenl. 3akoH Kynona
3.3 3aKOH COXpaHEHUs JCKTPHUUECKOro 3apsiaa
34 Onekrpudeckoe mojie. Hampsok€HHOCTH dnekTpudeckoro mnoinst. [IpuHIMI cynepro3uimu
' SIEKTPUYECKHX Tonel (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »nextpuyeckux 3apsaoB. JleiCTBHE 3JIEKTPUUECKOTO TMOJS Ha AJIEKTPUYECKHE
' 3apsasl. [[pOBOTHUKY U ANRJIEKTPUKHU
[locrostHHBIN 3neKkTpudeckuit ToK. JleficTBus anexkTpudeckoro Toka. Cuia Toka. Hanpsokenue.
I=g/t,U=A/
3.6 art, q
DJIeKTpUYECKOe COMPOTUBIICHHUE. Y IETbHOE JICKTPHYECKOE COMPOTUBIICHHUE!
3.7 R =pl/S
38 3akon Oma a5 yaactka snekrpudeckoit memm: | = U/R
[NocnenoBarenbHOE COEAMHEHUE ITPOBOAHUKOB!
I,=L: U=U,+U,: R=R,+R,
3.9 [MapannenbHOe coeIMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHS:
U=Uy;I=I+L;:R="2.
2 2 -
-
CMelllaHHbIe COCMHEHHUS TIPOBOJHUKOB
310 Pa6ora u momtHOCTE ArmekTpudeckoro Toka. A = Ult, P = Ul
3axoH [[xoyms — Jlenna:
2
3.11 Q =] -R-t
3.12 Omnbit DpcTena. MarHuTHOE MoJIe MPSIMOro MPOBOJAHUKA ¢ TOKOM. JINHUM MarHUTHOM MHIYKIHH
3.13 MarHuTHOe 1ojie IOCTOSIHHOTO MarHuTa. B3anmMo/ielicTBHE MOCTOSHHBIX MATHUTOB
3.14 JlelicTBE MarHUTHOTO MOJISL HA MPOBOJIHUK C TOKOM
3.15 OmnpiTel @apanes. SBnenue anekTpoMarHuTHOW HHAYKIWH. [IpaBmio Jlenma
3.16 Tpaxmuueckue pabomol
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W3MmepeHne 31eKTpHYecKOro CONPOTHUBIECHHS PE3UCTOPA; MOIMHOCTH JIEKTPHUECKOrO TOKa;
paboTHI 3TIEKTPUIECKOTrO TOKA.

UccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, BO3HMKAIOIIETO B IPOBOAHHUKE (PE3HCTOPHI,
JIaMITOYKa), OT HaNpsDKEHHs] Ha KOHIAX MPOBOJHMKA; 3aBUCUMOCTH COIPOTHUBIICHHUS OT JJIHHEI
MIPOBOJIHYKA, IUIOIAAH €0 MONEPEYHOr0 CEUEHH U YAEIbHOIO CONPOTHBIICHNUS.

IIpoBepka mpaBuia I AJIEKTPUYECKOTO HANpPsDKEHHWSA TPH MOCIEN0BATENBHOM COEIMHEHUU
MIPOBOJHUKOB; TpaBWia I CHJIBI 3JEKTPHUUECKOrO0 TOKAa IpU MHapauieIbHOM COEIWHEHHU
TIPOBOIHMKOB (PE3UCTOPHI U JIAMITOYKA)

Duzuueckue s61eHUs 8 npupode: QJICKTPHUYCCKUE SABJICHUSA B aTMoctl)epe, QJICKTPHUYICCTBO JKUBBIX

3.17 OpraHM3MOB, MATHUTHOE MOJIe 3eMITH, Jpeli¢) MOIIOCOB, POJIb MATHUTHOTO TIOJS /IS KU3HH Ha
3emJie, MOJSIPHOE CHUSIHUE
Texnuyeckue ycmpoticmea. SJICKTPOCKOI, aMIIEpPMETp, BOJIBTMETP, PEOCTaT, CUETUHK

318 3IIEKTPUYECKOM SHEPTHH, JEKTPOOCBETHTENbHBIE MPUOOPHI, HATPEBATEIBHBIC JICKTPOIPHOOPHI
(mpumepsl),  SJEKTPUYECKHE  MPENOXPAHUTEIH,  OJICKTPOMArHUT,  SJIEKTPOIBHIATEIb
MOCTOSTHHOT'O TOKA, TEeHEPATOP MOCTOSIHHOTO TOKA

3.19 OnekTpoMarHuTHbie BOSHbL [1Ikana 3MeKTpOMarHUTHBIX BOJH

3.20 JlyaeBast Mmozmenb cBeta. [IpsMonuHeitHOe paciipocTpaHeHHE CBETa

3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaso

3.22 [Ipenomienue cBera. 3aKOH MPEIOMIICHHS CBETa

3.23 Jucniepcus cBera

3.24 JIunza. Xoj aydeit B aunze. PokycHoe paccrosiue auH3bl. Ontrdeckas cuna aunssl: D = 1/F

3.25 ['1a3 kak onTuueckas cucrema. Onrudyeckue mpudOpsI
[Ipaxmuueckue pabomvi
H3mepeHne onTHYECKOW CHIIBI COOMparomiedl JHH3bL, (POKYCHOrO PACCTOSHUS coOMparomien
nuH3el (10 CBOWCTBY pAaBEHCTBA pPa3MEPOB TMpeAMETa W H300pa)KeHWs, KOrAa MpeaMer

3.26 pacroioKeH B IBOWHOM (OKYCe), TOKa3aTelsi MPEIOMIICHHUS CTEKIIA.
HccnenoBanue cBoiicTBa HM300pa)K€HHs, IOJMYYEHHOTO C MOMOIIBIO COOUpAIOIIEH JIMH3BL,
U3MEHEHHs (POKYCHOTO PACCTOSHUS JBYX CIOXEHHBIX JHMH3; 3aBUCUMOCTH YITIA TPETOMIICHUS
CBETOBOTO JIy4a OT yIJla aJeHHs HA TPAHUIIE «BO3LYX — CTEKIIO»

397 Dusuyeckue asnenusa 6 npupode: 3aTMenna ConHua u JIyHbl, IIBeTa TeJ, ONTHYECKHE SIBJICHUS B
atMocdepe (1Bet Heba, pedpakiys, pajyra, MUpax)

3.28 Texnuueckue ycmpoticmea: O4KH, IEPUCKOII, (hoToanmapar, ONTUIECKHE CBETOBOIbI

4 KBAHTOBBIE SBJIEHUA

4.1 PagnoaktuBHOCTB. Anb(a-, OeTa-, ramma-u3nydeHus. Peakiuu anbga-u Oera-pacnaia

4.2 Omneitel Pesepdopaa no paccesHuio anbha-dactun. [InanerapHas Mojesb aToma

4.3 CocraB atomHoro siyipa. M3oTorsl

4.4 [lepron nomypacnaza aTOMHBIX sIep

4.5 SnepHbie peakunu. 3aKOHBI COXPaHEHHS 3apSA0BOI0 M MaCCOBOTO YHCEI
Dusuyeckue A61eHUs 8 Npupode. SCTECTBEHHBIM PaIMOAKTUBHBIA ()OH, KOCMHYECKHE JIyYH,

4.6 panroaKkTHBHOE M3IydeHUE IPUPOJHBIX MHHEPAJIOB, IEHCTBHE palHOAKTHBHBIX W3ITy4eHHI Ha
OpraHM3M YeNIOBEeKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKOIN, WHIWBHIYaJbHBIA NO3UMETP, kKamepa BuibcoHa,

siepHast DHEpreTHKa
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Yueono-memoouueckoe obecneuenue oopasoeamenvnozo npoyecca. 7 knacc
Oo0s3aTebHbIC y4eOHbIe MATCPHAJBI I Y4eHHKA
e Owmswuka, 7 kmacc / Ileppmmkua W.M., MBanoB A.M, OOmecTBO ¢ OrpaHMYEHHOH OTBETCTBEHHOCTHIO
«IPODA»; Axoneproe obmiectBo «M3narenscrBo «IIpocBermenney, 2023
MeTtoanveckue MaTePHAJIbI ISl yYUTEIs

. I'espemmreiin JI.3., Kupuk JI.A., Tensdrar 1. M. 3amaun o ¢usuke ¢ mpumepamu pemieHuii. 7 — 9
knaccel. [Tox pen. B.A. Opnoa. — M.: Unekca, 2005.

. COopHuk 33134 mmo pusuke: 7-9 ki.: k yueonnkam A.B. Iepsimkuna u np. «dusuka. 7 xiacey, «Ousuka.
8 xiracey, «®usuka. 9 xiace» / A.B. [1€peimkun; Coct. H.B. ®unonosuy. — M.: M3matensctBo «Dk3ameny, 2008.
. COopHHK KauecTBEHHBIX 3a/a4 1o ¢usuke: st 7 — 9 ki1. odbmeodpazosar. yupexaenuii / A.E. Mapon,
E.A. Mapon. — M.: IIpocsemienue, 2006.

. ®dusuka. 7 kimace: yaeoHo-MeToaudeckoe nmocooue/ A.E. Mapon, E.A. Mapon.-M.: [Ipoda, 2014.-125
C.IMIL.

MarepuanbHO-TeXHHYecKoe ofecniedeHue 00pa3oBaTeILHOI0 Ipouecca
° Kommerotep, npoexTop.

Yueono-memoouueckoe obecneuenue oopazoeamenvnozo npoyecca. 8 knacc

O0s13aTeIbHBbIE YUeOHbIE MATEPUAJIBI ISl YYeHHKA
o @uswuka, 8 xkmacc/ Ilepprmkua W.M., MBanoB A.M., OOIIeCTBO ¢ OrpaHHYEHHOW OTBETCTBEHHOCTHIO

«IPODA»; Akumoneproe odiecto «M3marenbctBo «IIpocsenienuey, 2023.
MeToanyeckne MaTepHaIbI I YUUTENs
Ienpemmnreita J1.O., Kupuk JILA., I'enbdrar 1. M. 3agaun no pusuke ¢ npumepamu pernenuit. 7 — 9 kiaccel. [Tog
pen. B.A. OpinoBa. — M.: Unekca, 2005.
CoOopHuk 3ama4 no ¢usuke: 7-9 ki.: k yaeOnukam A.B. Ilepsimkuna u ap. «®Pusuka. 7 xiaccy, «Dusnka. 8
knaccey, «®usuka. 9 kinace» / A.B. [1€peikun; Cocrt. H.B. ®unonoBuu. — M.: U3narenbcrBo «Jx3amen», 2008.
COOpHHK KauecTBEHHBIX 3a/1a4 1o ¢usuke: it 7 — 9 k. obieodpa3osar. yupexaenuii / A.E. Mapon, E.A.
Mapon. — M.: IIpocsemienne, 2006.

MarepuajabHO-TeXHHYeCKoe obecrieuyeHne 00pa3oBaTeILHOIO Mpolecca

Kommnsrotep, mpoexkTop.

Yueono-memoouueckoe obecneuenue oopazosamensvrozo npoyecca. 9 knacc

Oo0s13aTeIbHBIC YUeOHbIC MATEPHAJIBI 1JIs1 YYEHHKA
o Owusuka, 9 xmacc/ Ileppimkua A.B., OOwECTBO C OrpaHUYEHHOW OTBETCTBEHHOCTHIO «J[PODAY;
AxuunoHepHoe obmectBo «M3narensctBo «IIpocBenienue»
MeTtoanyeckue MaTeprasbl sl yYUTes
Tenpemmreiin JI.O., Kupuk JLA., Tenbdrar U. M. 3agaun no ¢pusuke ¢ npumepamu pertennii. 7 — 9 knaccsl. [Toa
pen. B.A. Oprnosa. — M.: Unekca, 2005.
Coopuuk 3ama4d no ¢usmke: 7-9 wi.: k yaeoHukam A.B. Ilepsimikuna u ap. «Pusuka. 7 knace», «DPusuka. 8
knaccey, «®usuka. 9 knace» / A.B. [I€pseikun; Coct. H.B. ®unonoBuu. — M.: U3narenbctBo «Jx3ameny», 2008.
COOpHHK KaueCTBEHHBIX 3a/1a4 1o ¢usuke: it 7 — 9 k. obieodpa3oBar. yupexaenuii / A.E. Mapon, E.A.
Mapon. — M.: IIpocsemenne, 2006.
MaTtepuaiabHO-TeXHHYeCKoe odecreyeHue 00pa3oBaTeIbHOIO Mpolecca
e  Kommeiorep, npoekTop.
e JInd MOCTAaHOBKM AEMOHCTPALMH JOCTATOYHO OJHOTO SK3EMIUIApa 0O0OpYyHOBaHMs, I (POHTAIBHBIX
abopaTOPHBIX PabOT HE MEHEE OHOTO KOMIUIEKTa O0OPYIOBAHMS HA IBOUX YJAIIHXCS.
e lcrionp3yercs yueOHOE W J1abopaTopHOE 00OpyHOBaHHE, MMeroleecs B KabWHeTe (CM. macmopT KaOWHeTa)
pexoMeHoBaHHOE MuHHCTEpCTBOM 00pazoBanms PO.
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