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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo Qu3MKe HA YpOBHE OCHOBHOTO 00IIero oOpa30BaHUs COCTaBJI€HA HAa OCHOBE
IOJIOKEHUH M TpeOOBaHMI K pe3yibTaTaM OCBOEHMS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON mporpaMmel, npeactaBieHHbIX B @I'OC O0O0, a Taxke ¢ ydéroM deaepaibHON
paboueii nmporpammsl BocriuTanus u KoHuenimu npenogaBanus yueOHoro npeamera «Puznkay.

Coneprxanue nmporpaMMsl 1o (U3MKe HarpaBlIeHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOH
IPaMOTHOCTH OOY4YarOLIMXCAd M OpraHU3alyi0 U3ydeHHsl (pU3MKM Ha JesTelbHOCTHOM ocHoBe. B
IporpamMMe 1o (pU3MKe YYUTBHIBAIOTCS BO3MOKHOCTH Y4eOHOr0 IpeaMeTa B peajin3aluy TpeOOBaHUM
OI'OC OOO K mIaHUpPYEMbIM JIMYHOCTHBIM U METAIPEAMETHBIM pe3yjbTaTaM OOydeHHs, a TaKXKe
MEXITPEIMETHBIE CBSA3HM €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB HAa YPOBHE OCHOBHOT'O OOILETO
oOpa3oBaHus.

IIporpamma 1o ¢u3uKe yCTaHABIMBACT paclpejieieHue ydyeOHOro marepuanga Mo ToaaM
o0y4enus (1o Kiaccam), peiaraeT NPUMEpPHYIO MMOCIeA0BaTEIbHOCTh U3YUCHHS TEM, OCHOBAaHHYIO
Ha JIOTMKE Pa3BUTHUS IPEIMETHOTO COAECPKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIUXCsl.

IIporpamma o ¢usuke pa3paboTaHa C IEIbI0 OKa3aHUS METOAWYECKON IMOMOIIM YYUTEIIO B
co3JlaHuM padoueil mporpamMmsbl 10 y4eOHOMY IIpeIMETY.

@usnka SBISIETCS CHUCTEMOOOPA3yIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOIECCOB W SBICHHM, HM3Y4aeMbIX XHMUEH,
Ouosiorueil, actpoHomuedl M ¢u3nMUecKkoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IpelocTaBiseT Haubosee ssCHble 00pa3ibl IPUMEHEHUsI HAyYHOT'O METO/a IMO3HAHMS,
TO €CTh CIT0C00a MOTYYCHUS JOCTOBEPHBIX 3HAHHIA O MHUPE.

Opna w3 mIaBHBIX 3aj1a4 (pusmueckoro oOpa3oBaHMs B CTPYKType oOIero oOpa3oBaHUs
COCTOUT B (OPMHPOBAHUHU E€CTECTBEHHO-HAYYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Y
00y4arouxcs.

WN3ydyenne (¢u3uku Ha 0a30BOM ypOBHE MpEAINONaraeT OBJaJ€HUE CIEIyIOIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMHI €CTECTBEHHO-HAYUYHYIO0 TPAMOTHOCTb!

® HAy4YHO OOBSICHATH SIBJICHUS,

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0OBaHMS;

® UHTEPNPETUPOBATh JAHHBIE M HCIIOJIB30BATh HAy4yHBIE JOKAa3aTEJIbCTBA  JUIS
MIOJIy4€HUs BHIBOJIOB.

[enu wu3yueHuss QU3MKM Ha YPOBHE OCHOBHOIO oOOIIEro oOpa3oBaHHs OINpEeNeHbl B
Konnenuuun mnpenogaBanus y4yeOHoro mnpenmera «®Pusnka» B 00pa3oBaTelIbHBIX OpraHU3aALUAX
Poccuiickoit ~ @enepanuy, peaau3yOLUIMX OCHOBHble  00IIe00pa3oBaTelbHble  MPOrPaMMBbI,
yTBep)KI€HHON pemieHnneM Komnernmm MuHucrepcTBa mnpocsemeHus Pocculickoit ®enepauun
(npotoko:n ot 3 aexadps 2019 r. Ne [IK-4BH).

ey usyyenus Ppusuku:

e MpuOOpEeTeHHE WHTEpeca U CTPEMJICHUSI 00YYaroMIMUXCs K HAYYHOMY H3YUEHHUIO MPUPOIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® pa3BUTHE TIPEACTAaBIEHUI O HAYYHOM METOJA€ TMO3HaHHA U  (OPMHUPOBAHUE
HCCJIEIOBATENBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBJICHUSM;

e (opmHupoBaHME HAay4YHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa W3Y4YEHHsS] OCHOB CTPOCHHS
MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMHUpOBaHME MPEJCTABICHUNA O POJIM (PU3HUKH JUISI pA3BUTHUS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUI;



pa3BUTHE TPEACTABICHU O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaATBHON
NESTEILHOCTH, CBSI3aHHOW C (PU3MUKOM, MOATOTOBKA K JaJIbHEHIIEMY OOYYCHHIO B 3TOM
HaIpaBJICHUU.

JlocTrKeHHe 3THX 1IeJe MporpaMMBbl 0 PU3UKE Ha YPOBHE OCHOBHOTO 00IIEro 00pazoBaHus
o0ecreunBaeTcs peleHueM CIeAYyoNnX 3a1ay:

npuoOpeTeHne 3HaHUM O AMCKPETHOM CTPOCHHMHU BEIECTBA, O MEXAHWYECKHX, TEIIOBBIX,
ANEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHHSX;

npuoOpeTeHne YMEHUN OMUCHIBATh U OOBSICHATH (PU3MUECKUE SIBICHUS C UCIIOIb30BaHUEM
MOJTYYEHHBIX 3HAHUM;

OCBOCHHC MCTOHOB PCIICHHUA HpOCTCfIH.IHX pvaéTHBIX 3aJa4y C HCIOJIb30BAaHHUECM
bu3MUECKUX MOJIeIIei, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUH HaOJIOAaTh NPUPOIHBIC SIBICHHUS WU BBINOJIHATH OIBITHI, J1a0OPaTOPHbIE
pabOTBl M OKCIIEPUMEHTAJIBHBIC HCCIICAOBAHUS C HCHOJIB30BAaHHEM H3MEPHUTEIBHBIX
puOOopoB;

3HAKOMCTBO cO cepamu NpodecCHOHATbHON AEATEIbHOCTH, CBA3aHHBIMU C (U3UKOU, U
COBPCMCHHBIMU TCXHOJIOTUSAMH, OCHOBAHHBIMH HAa JOCTUKCHUAX (1)I/I3I/I‘-ICCKOI\/JI HAayKH.

Ha wusyuenune ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
orBoautcs 204 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hejiento), B 8 kiacce — 68 dacoB (2 yaca B
Heqeno), B 9 kiracce — 68 yaca (2 yaca B HEZIEIIIO).

[Ipennaraemslii B nporpamme no (usMke NepeyeHb J1abopaTOpPHBIX padOT U ONBITOB HOCUT
pEKOMEHIaTeNNbHbIN XapaKTep, YUUTEIb JIENaeT BbIOOp NpOBEACHUs 1a00paTOPHBIX padOT U OMNBITOB
C y4éTOM MHIMBUIYaAJIBHBIX OCOOCHHOCTEH O0YyYarolUXcs, CIUCKA 3KCIIEPUMEHTAIbHBIX 3aJaHHi,
IIpeuUlaraéMblX B paMKax OCHOBHOI'O T'OCY/IapCTBEHHOI'0 SK3aMeHa 110 (pu3uke.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pasznen 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka o mnpupoje. SBimeHus npuponbl. PU3HUECKHUE SBICHHUSA: MEXaHUYECKUE,
TEIUIOBBIE, AEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. 3mepenue ¢usznueckux BenuuuH. Duznueckue MNPUOOPHL.
[TorpemHocTs n3MepeHnid. MexayHapoiHasi cucTeMa €IHHMII.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAYKH M3YdaloT MpUpoay. EcTecTBeHHO-HAYUHBINA METO]
MO3HaHUA: HaOII0/IeHHe, TTOCTAHOBKAa HAYYHOTO BOIPOCA, BBIABM)KEHHE THIIOTE3, SKCIIEPHUMEHT I10
MIPOBEpPKE THUIOTE3, OObACHEeHHWE HalmogaeMoro spieHus. Onucanue (QUINUECKUX SBICHUH C
ITOMOILIBIO MOJIEIIEH.

Hemoncmpavyuu.

1. MexaHuueckue, TEMIOBBIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usmnueckue MpuOOPHI W Mpoleaypa MNPSMBIX HW3MEPEHUH aHaIOrOBBIM U IU(PPOBHIM

pUOOpPOM.

Jlabopamopuvie pabomsl u onvimol.

Onpenenenre UEeHb! JNIEHUs MIKaJIbl U3MEPUTEIBHOIO Tproopa.
H3mepenne paccTosTHUM.
N3mepenne o0bEMa )KUIKOCTH B TBEPIOTO Tea.
Onpenenenre pa3sMepoB MabIX TEN.
WN3mepenue TtemmepaTypbl IpHU IMOMOIIM JKUJKOCTHOIO TEPMOMETpa M JaTyuka
TEeMIIepaTypsbl.
6. IlpoBemeHue wuccieqOBaHHUs 1O TPOBEPKE THUIMOTE3bl: JATbHOCTh IMOJIETA IApHKa,
MYIIEHHOTO0 TOPU30HTAJIBHO, TEM OO0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nea 2. IlepBoHauyaibHble CBeleHHS 0 CTPOEHHMH BellecTBA.

CrpoeHnue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE JUCKPETHOE
CTPOECHHE BEILIECTBA.

JlBukeHne dactull BemiecTBa. CBsA3b CKOPOCTHM JIBJKEHUS YacTHI] C TEMIIEpaTypou.
BpoyHnoBckoe nBmwkenue, auddys3us. BammomeilcTBHE UacTHIl BEIIECTBA: MPUTHKEHUE U
OTTAJIKUBaHUE.

ArperatHble  COCTOSIHHS ~ BEIIECTBA:  CTPOEHME  TIa30B, JKUAKOCTEM M TBEPABIX
(kpucTaUIMYeCKuX) Tesl. B3auMocBs3b MEXIy CBOICTBaMHM BELIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

Hemoncmpayuu.

1. HalGmroneHue 6pOyHOBCKOTO JABHKEHUS.

2. Habmopnenue nuddysun.

3. HaOmoneHue sBIeHWH, OOBSICHSIONIMXCS MPHUTSHKCHUEM WM OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omenka muamerpa aToMa METOJIOM PSJIOB (C HCTIONIb30BaHUEM (hoTorpadmii).

2. OnbITHI IO HAOTIOJACHUIO TETJIOBOTO PACITUPEHUS Ta30B.

o wh e

3. OmnbIThI 0 OOHAPYKEHUIO JEHUCTBUS CUIT MOJIEKYISIPHOTO MPUTSIKEHUS.
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tel.



Mexanundeckoe ABHKeHUE. PaBHOMEpHOE M HepaBHOMepHOE ABMKeHHEe. CkopocTh. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHHH. Pacuér myTu 1 BpeMEeHH JIBHXKCHHUS.

SIBnenue uHepuuu. 3aKOH MHEpLUUU. B3aumoaeiicTBie Tell Kak NpuYMHa U3MEHEHUS! CKOPOCTU
NBUKEHUs Tel. Macca kak Mepa uHepTHOCTH Tena. IlnotHocTe BemectBa. CBsA3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eiMHUIIe 00bEMA BEIlleCTBa.

Cuna kak xapakTepucTuka B3aumojeiicTsus ten. Cuia ynpyrocty U 3akoH ['yka. M3mepenue
CWJIBl C TIOMOILbIO TMHAMOMETpa. fIBJIeHHE TATOTEHHS U cuiia TshkecTH. Cuila TSDKeCTH Ha JIPYTuX
mnaHerax. Bec Tena. HesecomocTh. CliokeHuE€ CHJI, HAIpaBICHHBIX 10 OJHOW IIPSIMOM.
PaBHopelicTBytomas cui. Cuna TpeHusi. TpeHue CKobXeHUs U TpeHue nokosi. TpeHue B mpupoje u
TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHn4eckoro JIBUKEHUS Tela.
N3mepenne ckopocTy MPSIMOJIMHEMHOTO IBUYKEHHS.
HaGnronenue siBiieHUs] MHEPLIUU.
Habnronenne u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUN TEII.
CpaBHeHME Macc 10 B3aUMOJACHCTBUIO TEIL.
CnoxxeHue cuil, HallpaBJIEHHBIX IO OJJHOM MPSIMOU.
Jlabopamopuvie pabomsl u onvimol.
1. Omnpenenenue CKOPOCTH PABHOMEPHOTO MABWXKEHHUS (IIapUKa B JKUJIKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmpegneneHue cpeAHEe CKOPOCTH CKONBXEHUS Opycka WM I[IapuKa IO HaKJIOHHOM
IIJIOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.
4. OnbIThl, JEMOHCTPHUPYIOUINE 3aBUCUMOCTb pACTsDKCHUS (IedopMaluu) MPYKUHBI OT
MPUIIOKEHHOMN CHUJIBI.
5. OMmbITB, NTEMOHCTPHUPYIOIINE 3aBUCHUMOCTb CHJIBI TPEHHUSI CKOJIBKEHHS OT Beca Tena |
XapakTepa COIPHUKaCarOIINXCsl TIOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS W YBEIMUYEHUS NaBieHus. J[aBrneHue rasza. 3aBUCHMOCTH
JaBJIeHUs Ta3a OoT o0bEMa, Temreparypsl. [lepenaya naBieHust TBEPABIMHU TEJIaMU, KUIKOCTIMH U
razamu. 3akoH Ilackans. I[lneBmMaTuueckwe MamuHBL. 3aBUCUMOCTH JIaBJICHUS JKUJIKOCTH OT
riyounsl. ['uapocrarndeckuii mapagokc. CooOuiaromuecs cocyabl. [ uapaBmudeckie MexaHU3MBbI.

Atmocdepa 3emnum u arMocdepHoe naBieHHe. [IpHUMHBI CyIIECTBOBaHHUS BO3AYIIHOMN
obonoukn 3emnu. Omneit Toppuuemu. W3mepenue atmochepHOro aBiieHHsS. 3aBUCUMOCTH
aTMoc(epHOro JaBJieHMsI OT BBICOTHI Haja ypoBHEM Mops. [Ipubopsl 1t usmepenus atmochepHoro

ok ownE

JABJICHUSI.
JleiicTBHE XKUAKOCTU U Ta3a Ha MOTPYKEHHOE B HHUX TeNO. BrITankuBaromias (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.
Hemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPBI.
[lepenaya naBneHUs KUJKOCTHIO U TA30M.
CooOmiaromuecs CoCy/bl.
I'mppasnnueckwmii npecc.
[IposiBnenue nerictBus aTMochepHOTO TaBICHHUS.
3aBUCHMOCTh BBITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YacTh Tela M TUIOTHOCTHU
KHUTKOCTH.

ok owdPE



7. PaBEHCTBO BBITAJKMBAIOINIEH CHJIBI BECY BHITECHEHHOM KUIKOCTH.

8. VYcioBue muiaBaHus TeN: TUIABaHHE WM MOTPYKEHUE TET B 3aBUCUMOCTU OT COOTHOIIECHUS
IIJIOTHOCTEH TeNa U JKUJKOCTH.

Jlabopamopuusie pabomovt u onvimel.

1. HUccnenoBanue 3aBUCMMOCTH Beca Tella B BOZIE OT 00bEMA MOTPY>KEHHOM B KUIAKOCTh YaCTH
Tena.

2. OmnpeneneHne BHITAIKUBAIONICH CHIIBI, IEHCTBYIOLICH Ha TEJO, MOTPYKEHHOE B KHUIKOCTb.

3. TlpoBepka HE3aBUCUMOCTH BBHITAIKUBAIOILICH CHIIbI, IEHCTBYIONIEH HA TEJO B KUIAKOCTU, OT
Macchl Tea.

4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIbI, IEHCTBYIOIIEH HA TEO
B )KHJIKOCTHU, OT 00bEMA MOTPYKEHHOM B KHUIKOCTb YaCTH TEJA U OT INIOTHOCTH JKUAKOCTH.

5. KonctpynpoBanue apeomerpa WM KOHCTPYUPOBAHHE JIOAKHM U OIpeleleHue eé
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTD. JHEprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio paBHOBecHsl phlyara.
[Ipumenenue npaBuia paBHOBEeCHs pbldyara K Ooky. «3osoToe npaBuio» Mexanuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckass sHeprus. Kunernueckas W nmoTeHUManbHasg sHeprus. lIpeBpamieHune ogHOro
BHJIa MEXAHUYECKOM PHEPTUU B IPYroi. 3aKOH COXPAaHEHHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepbl pOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Ompenenenue paboOThl CHIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHHUH Tella IO

TOPU30HTAIILHON OBEPXHOCTH.

2. HccrnenoBanue ycloBHiA paBHOBECHS pblUara.
N3smepenne KIIJI HakTOHHOM MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.

w

8 KJIACC

Pa3znen 6. TensioBbIe ABJIEHHU.

OCHOBHBIE TOJIOKEHUSI MOJEKYIIPHO-KMHETUYECKON TEOpHHM CTpOEHHUs BemiecTBa. Macca u
pa3Mepr,1 aTOMOB 158 MOJ'IeKy.]'I. OHI)ITBI, nonTBepn(na}omHe OCHOBHBIC ITIOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopnenu TBEPAOTO, KUIKOTO U ra3o000pa3HOr0O COCTOSHUN BemiecTBa. Kpucrammnueckue u
amop¢ubie Tena. OObSICHEHHE CBOICTB ra3oB, KUIKOCTEH M TBEPIBIX TNl HA OCHOBE IMOJOXKEHHIMA
MOJ'IeKYJ'ISIpHO--KI/IHeTI/I‘—IeCKOﬁ TCOpI/II/I. CMa'—II/IBaHI/Ie 158 KaHI/IJ'IJ'ISIpHI)Ie SABJICHUS. TeHJ'IOBOG
pacIIUpEeHUE U CHKATHUE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBMXKEHUS YacTUL. BHyTpeHHsIs
sHeprusi. CiocoObl U3MEHEHUS! BHYTPEHHEH SHEPruu: Teruionepenaya u copepiieHne padoTel. Busl
TEIUIONEePEeIaun: TEIIONMPOBOIHOCTh, KOHBEKIIUS, H3TyYCHUE.

KomuyecTBO TeIUIOTEL. YenbHas TEINIOEMKOCTh BEIIECTBA. T1eIIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHeHHE TemioBoro Oananca. [lnmaBineHue u OTBeplEBaHHE KPUCTALTHYECKHX
BelIecTB. YaAenbHas Terora iaBneHus. [lapoobpazoBanue u konaeHcamus. Mcnapenue. Kumnenue.



VYnenpHas TemioTa mapooOpa3oBaHUs. 3aBUCHMOCTh TEMIIEPAaTypbl KHUIIEHHS OT aTMoc(hepHOTo
IaBJICHMUSL.
Bnaxnocts BO3ayXa.
DHeprus TOIMBa. Y IeibHas TEII0Ta CrOpaHus.
[Tpunnumner padots! TeruioBbix asurateneit KIT/ termmoBoro nurarens. TermoBbie qBUraTeIn
Y 3allIUTa OKPYKAIOIIEH Cpe/Ibl.
3aKOH COXpaHEHUs U MPEBPAILCHHS PHEPTUHU B TEIIOBBIX IIPOLIECCaX.
Jemoncmpavyuu.
Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysum.
HaGmoienue SBICHUI CMAaYMBAHMS U KAMJUTSIPHBIX SBJICHUM.
Hab6mronenue TeniaoBoro pacuimpeHus Tel.
N3menenue naBieHus ra3a mpyu K3MEHEHHH 00bEMa M HArpEBaHUM WJT OXJIAXKICHHH.
[IpaBuna u3zmMepeHus TeMIepaTypsl.
Bunael Terionepenayu.
OxtaxIeHre Py COBEPIICHUU PaOOTHI.
HarpeBanue nipu coBepiiieHur paboThl BHEIITHUMH CHIIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEILIECTB.
. HaGmronenne xumeHus.

CoNOr~LDdDPE

e
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. Habmroienue noctostHCTBa TeMIIEpaTyphl MPH TIaBICHUU.
13. Mozaeny TemIOBhIX IBUTATEIEH.
Jlabopamopuvie pabomol u onvimol.
OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKECHUSI.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOW COJIM WM caxapa.
OnpIThI 10 HAOTIOEHHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Ompenenenue qaBiaeHUs BO3ayxa B OaJUIOHE MITIPUIIA.
OmnBITH, TEMOHCTPUPYIOIINE 3aBUCHMOCTb JJABJIICHUS BO3/lyXa OT €ro 00bEMa M HarpeBaHHsI
WA OXJIQXK/ICHUS.
6. IIpoBepka rUMOTE3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUYECKOU TPYOKE OT TEeMITepaTypHl.
7. HabOmoneHune wW3MEHEHUs BHYTPEHHEW JHEPTrMU Tejla B pe3ysbTare TeIUIonepenadn U
palboThI BHEIIHUX CHUII.
8. MHccrnenoBanue sBICHUS TEIIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BObI.
9. OmnpeneneHne KOJMYECTBA TEIUIOTHI, IOTYYCHHOTO BOJOW MPH TEIUIOOOMEHE C HarpeThIM
METAJUTMIECKUM IIMITHHAPOM.
10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBaHue mporecca UCIapeHusl.
12. OnpeneneHre OTHOCUTENLHOM BIAKHOCTH BO3TyXa.
13. Onpenenenne yaenbHOM TETUTOTHI IJTABICHUS JIbIA.
Pa3nes 7. DiiekTpuyeckne 1 MATHUTHBIC SIBJICHHS.
Onexrpuzanus Ten. JlBa poja 3JEKTpUUECKUX 3apsaoB. BzaumoneicTBue 3apspKEHHBIX Tell.
3akoH Kyrnona (3aBUCHMOCTH CHIIBI B3aWMOJICHCTBHS 3apsDKEHHBIX TeNl OT BEIMYHHBI 3apsAoB H
PaCCTOSIHUS MEXKIY TeJIaMH ).
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3J'ICKTpI/ILICCKOC ITOJIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O IIOJIA. HpI/IHLII/IH Cynepro3nuun
QJICKTPHUYCCKUX moJiei (Ha Kau€CTBECHHOM ypOBHC).



Hocurenu snexkTpuyeckux 3apsioB. DIEMEHTAPHbBINA dJEKTpUUecKuil 3apaa. CTpoeHue aroma.
[IpoBOAHMKYN U AUDIIEKTPUKHU. 3aKOH COXPAHEHUSI SIIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKU TOK. YCIOBHUSL CYHIECTBOBAHMSI AJIEKTPUUYECKOrOo Toka. McTouHHMKH
MOCTOSIHHOTO TOKa. JIeHCTBHUS SJIEKTPUYECKOrO TOKa (TEIUIOBOE, XHMMHYECKOE, MarHUTHOE).
DJIEKTPUUYECKUH TOK B )KMJIKOCTAX U razax.

Onexrpuueckas uenb. Cuna Toka. JiekTpuyeckoe HarpspkeHre. ConpoTUBIEHUE TPOBOJHUKA.
VYnenbHOe compoTuBieHHE BemlecTBa. 3akoH Owma jis yuactka uenu. [lociemoBarenbHoe u
NapajieIbHOE COEAUHEHUE TPOBOIHUKOB.

PaboTta u MomHOCTH AMeKTpUYeckoro Toka. 3akoH [[xoynsa—JIeHmna. DiekTpuueckue enu u
MOTPEOUTENH IEKTPUIECKOH 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

ITocTossmable MarauThl. B3amMmojeiicTBHE ITOCTOSHHBIX MAarHUTOB. MarumTHoOE II0Je.
MaruuTHOE noje 3eMiIM U €ro 3HaueHue g xKu3Hu Ha 3emiie. OnbIT Opcrena. MarHuTHoe mnojie
3JIEKTPUYECKOTro TOKa. [IpuMeHeHue 3JeKTpOMarHuToB B TeXHHUKE. J[eMCTBHME MAarHUTHOTO MOJs Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENh MOCTOSHHOIO TOKA. MCronbp30BaHNue 3JEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  Dapajes. SIBneHue  JIEKTPOMArHUTHOM  MHAYKIIMH. [IpaBuno  JleHna.
Onexrporenepatop. CrnocoObl MONTY4eHHUS DIEKTPUUYECKONM HSHEPruM. JIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJeKTpu3anus Tell.
JIBa poja 3JIEKTPUUYECKUX 3apsiIOB M B3aUMOJIEHCTBUE 3apsHKEHHBIX TEl.
Y CTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.
DnexTpocTaTuuecKas HHAYKIHS.
3aKOH COXpaHEHUsI JICKTPUUYECKUX 3aPsI0B.
[IpoBOTHUKY W TUBIEKTPUKH.
MopenupoBaHre CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO OIS,
W cTOYHUKH TOCTOSSHHOI'O TOKA.
JlericTBUS DIIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKUH TOK B JKHIKOCTH.
. I"'a30BBbIi1 pazps.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3mepeHue 31eKTpuyecKoro HarpsKEHNs BOJIbTMETPOM.
. Peocrat u mara3zuH cOonpoOTHBIICHUN.
. B3anMoieicTBre MOCTOSHHBIX MAarHUTOB.
. MopaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHHS TIOJTI0COB MarHUTa.
. MozaenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
. OneIT Opcrena.
. MarauTHOE 1oJie TOKa. DJIEKTPOMarHur.
. [lelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
. DIIEKTPOBUTATENb OCTOSHHOTO TOKA.
. UccnepoBanue siBIeHUs 371€KTPOMAarHUTHOM MHIYKIUH.
. OnbiTel Dapajes.
. 3aBUCHMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
25. DeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.
1. OnbiThl IO HAOIIOICHUIO YJIEKTPU3AIUH TEJI MHIYKIIUEH U TIPH COPUKOCHOBEHUH.

CoNORrODdDPE
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HccnenoBanue neicTBUS JIEKTPUUYECKOTO MOJIS HA IPOBOJIHUKH U JUDJIEKTPUKH.

COopka u mpoBepKa padOThI MEKTPHUECKOH IIETH MOCTOSHHOTO TOKA.

W3mepenue u perysinpoBaHue CUiIbl TOKA.

W3mepenue u peryinupoBaHue HaPsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HUAYIIETO YEpE3 PE3UCTOpP, OT COMPOTHBICHUS

pe3ucTopa 1 HaINpSKEHUs Ha PE3UCTOPE.

7. OnbITBl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JEKTPUUYECKOTO COMPOTUBJICHUS IMPOBOJHUKA
OT €ro JJIMHBI, IJIOL[aId MOTIEPEYHOT0 CEUEHUs U MaTepHraia.

8. IlpoBepka mpaBuiia CIOXKEHHsI HAMpPsDKEHUH MpPU MOCIEI0BATEIbBHOM COEAMHEHUU JIBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuiia JUIst CUIIBI TOKA MPH NMAapaUICIBHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue paboOThI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIICTISIEMOM Ha PE3UCTOPE.
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12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JIAMIOYKY, OT HAalpsHKEHHS Ha
HEM.

13. Onpenenenue KIIJI nHarpeBaTens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. M3yyeHre MarHuTHOTO MOJIsi HOCTOSIHHBIX MarHUTOB MPU UX 00BEAUHEHNHU U Pa3/ICICHHUH.

16. MccnenoBanue ASWCTBUS SIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnpIThl, 1EMOHCTPUPYIOIINE 3aBUCHUMOCTh CHUJIbI B3aUMOJCWUCTBHS KATYIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HAMPABJICHUS TOKA B KaTYIIKE.

18. M3yueHwue neiicTBUS MAarHUTHOTO TOJISE Ha MTPOBOIHUK C TOKOM.

19. KoncrpyupoBanue u u3y4eHue padoThl JIEKTPOABUTATEIIL.

20. Nzmepenue KII/] anekTponBuraTenbHOM YCTAaHOBKH.

21. OnpITBl MO HCCIAEAOBAHUIO SIBJICHHS AJIEKTPOMATHUTHOW WMHIYKIUU: HCCIIEIOBaHHE
W3MEHEHU 3HaYeHMsI U HallPpaBJIEHUsI MHAYKLIIHOHHOTO TOKa.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUs.

Mexannueckoe pABmkeHue. MarepuanpHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTh
MEXaHWYECKOro  JIBW)KEHMs. PaBHOMepHOe mpsMoiuHelHoe JBwxkeHue. HepaBHOMepHOe
IpSIMOJIMHENHOE ABM>KeHNEe. CpellHsAs 1 MTHOBEHHAs! CKOPOCTb Tela TP HEPAaBHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMoiuHelHoe IBuxkeHue. CBoOoaHoe maaeHue. OnbIThI
lNasnmnes.

PaBHOMepHOEe nBHXKEHHE MO OKpyxkHOcTH. Ilepuon m uvacrora oOpauienus. JluneitHas u
yrioBas CKOpoCTH. LIEeHTpOCTpEMUTENIBEHOE YCKOPEHHUE.

IlepBeit 3akoH Hprorona. Bropoi 3akon Hsetorona. Tperuit 3axkon Hprorona. IIpunnun
CYTIEpPIIO3HIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHUs: cujia TPEHUsI CKOJIBKEHHUSI, CUJIa TPEHHSI TIOKOSI,
IpYTHU€ BUIbI TPEHHUS.

Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHsI. Y CKOpeHHEe CBOOOIHOTO MajeHus. J[BuxkeHnune
mwianet BoKpyr CounHina. [lepBas kocMuueckast CKOpocTs. HeBeCOMOCTh U neperpy3Ku.

PaBHOBecue marepuanbHOil TOUkU. AOGcomoTHO TBEpHOe Teno. PaBHOBecue TBEpIOro Tena ¢
3aKpEIUIEHHON OCBIO BpallleHus. MoMeHT cuibl. LleHTp TsokecTu.

Nmnynec Tenma. M3menenue wummnynbca. Mmmynbc cuibl. 3aKOH COXPAaHEHHS HMITYJIbCA.
PeaxkTnBHOE ABIKEHIE.



Mexanunyeckas pabota 1 MOITHOCTh. PaboTa cui Tsbkectu, ynpyroctu, TpeHus. CBsi3b SHEPTHU
u pabotsl. [loreHnanbHast SHEPTUs Teja, MOAHATOTO HaJ MOBEPXHOCTHIO 3emiu. [loTeHnmansHas
9HEprus cxxarol npyxuHsl. Kunernueckass sHeprus. TeopemMa O KMHETMYECKOW PHEPrUM. 3aKOH
COXpaHEHUs MEXaHUYECKOU YHEPTHUH.

Jemoncmpayuu.

1. HaGnroneHne MEXaHMYECKOTO JABMXKEHHS TEJIa OTHOCUTENILHO PAa3HBIX TEJl OTCUETA.

2. CpaBHeHHE ITyTell ¥ TPACKTOPHUIA JBMKEHUS OJJHOTO U TOTO )K€ TeJIa OTHOCUTEIBHO Pa3HBIX
T€J OTCYETA.

3. H3mMmepeHune cKOPOCTH U YCKOPEHUS NMPSIMOIMHENHOTO ABHKEHHUSL.

4. HWccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOIO JBUKEHMUSL.

5. Habmonenue nBHXEHHS Tela IO OKPYKHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBJICHUH, MPOUCXOASNIUX B cucTeMe oTcuéra «Tenexka» npu
€€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTEJIBHO KaOMHeTa (QU3UKU.

7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MacChl Tea U AEHCTBYIOLIEH HA HETO CUJIBI.

8. HabmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tena MPpU YCKOPEHHOM JBH)KEHUH.

10. Ilepenaya umiysabca pu B3aMMOAEHCTBUHM TeJl.

11. ITpeoOpa3oBaHus SHEPTUH MIPH B3aUMOACHCTBHH Tell.

12. CoxpaHeHnue UMITyIbCa IPH HEYIIPYTOM B3aHMMO/ICHCTBUH.

13. Coxpanenue uMIyabca Ipu abCOJIIOTHO YIIPYroM B3auMOJEHCTBUU.

14. HaGmroieHHE pEaKTHBHOTO JBHKCHUSI.

15. Coxpanenne MeXaHUYECKON SHEPTHH ITPH CBOOOTHOM TTa/ICHHH.

16. CoxpaneHnue MEXaHUYECKON SHEPTUH MIPH JBMKEHUH TEJIa O ICHCTBUEM TPYKUHBI.

Jlabopamopuuvie pabomot u onvimel.

1.
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10.

11.

KoHcTpynpoBanue TpakTa A pa3roHa U JajabHEHIIEro paBHOMEPHOTO ABUKCHHMSI IIapUKa
VI TEJIEKKH.

Omnpenenenve cpeaHEW CKOPOCTH CKOJIbKEHHMsS Opycka WM JBW)KEHMS IIapuKa 110
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHre YCKOpPEHMsI Tejla IPU PAaBHOYCKOPEHHOM JIBJKEHUM 110 HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU IYyTH OT BPEMEHHM INPU PAaBHOYCKOPEHHOM JABUKEHMM 0€3
Ha4YaJIbHOM CKOPOCTH.

ITpoBepka rumoTessl: €cli MpU PaBHOYCKOPEHHOM JIBUKEHHMH 0€3 HadaJlbHOW CKOPOCTH
IIyTU OTHOCSTCS KakK pPsii HEUETHBIX YHCEN, TO COOTBETCTBYIOIIME NMPOMEKYTKH BpPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIbHOTO JaBJICHMUS.
Onpenenenne ko3 uiueHTa TpeHus! CKOIbXKEHHS.

OmnpeneneHne KECTKOCTU MPYKUHBI.

Onpenenenve pabOThl CHJIBI  TPEHHUS TPH PAaBHOMEPHOM JBIDKEHHH Tela IO
TOPU30HTAILHON TOBEPXHOCTH.

Omnpenenenue paOOTBI CHJIBI YOPYTOCTH TpPH TOAbEME TIpy3a C HCIHOJIb30BAHUEM
HEMOJIBUYKHOTO U MOABHKHOTO OJIOKOB.

N3ydenue 3aKkoHa COXpaHEHUs SHEPTHUH.

Pa3zgen 9. Mexannuyeckue KoJ1e0aHus M BOJHBI.



KonebarenpHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWH: TEpUOJ, UacTOTa,
aMIMTyga.  MareMaTHdecKMii W IPYXKUHHBIM  MaaTHUKU. IIpeBpamueHue 5SHepruu Ipu
K0J1e0aTeIbHOM JABM)KEHUU.

3aryxawomue konebanus. BoiHyxaeHHble KosneOaHusi. Pesonanc. MexaHudeckue BOJIHBI.
CaoiicTBa MexaHW4ecKux BOJH. IIpogosibHbIE M momnepedHsbie BOJHBI. J[JIMHA BOJIHBI U CKOPOCTh €€
pacrpocTpaHeHusi. MexaHnueCcKre BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK u ynbTpas3ByK.

Jemoncmpayuu.

Habmonenue xosnebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habntonenne BBIHYXIEHHBIX KOJeOaHUI U pe30HaHCca.

PacnipocTpanenue npooiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmntoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKUI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHue 4acTOTHI U MEpPHOA KOJICOAHUN MATEMATHUECKOTO MasiTHUKA.

2. OmpezeneHue 4acTOThI U MEPHOJa KOJICOaHUI MPYKMHHOTO MasiTHUKA.

3. MHccrnenoBanue 3aBUCUMOCTH NEPUOJIa KOJIEOAHHUN TTOABEIICHHOTO K HUTHU I'py3a OT JJIMHBI

o0k wbhRE

HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IepHo/ia KoieOaHUi MPY>KUHHOTO MAasgTHHUKA OT MacChl rpy3a.

5. TlpoBepka HE3aBUCUMOCTH Mepuoja KojebaHul rpys3a, MOJBEUICHHOTO K HUTH, OT MAacChI

rpysa.
6. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh NIepro/ia KoJieOaH NPy>KUHHOTO MasiTHUKA OT
MAacChl Ipy3a U KECTKOCTH MPY>KUHBL.

7. VI3mepeHue yckopeHUsi CBOOOJIHOTO MaICHUS.

Pa3nes 10. D1eKTpOMarHuTHoOe 1Mo0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE ToJje. DJIEKTPOMAarHUTHbIE BOJNHBI. CBONCTBA 3JIEKTPOMATrHUTHBIX BOJIH.
[IIkana 31€KTpOMarHUTHBIX BOJH. VICIIO/Ib30BaHNE IIEKTPOMArHUTHBIX BOJIH /Il COTOBOM CBSI3H.

OnexTpoMarauTHas npupona ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopmuwvie pabomol u onvimol.

1. WM3yueHue CBONCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO Tele(oHa.

Pa3nes 11. CBeToBbBIe sIBJICHUS.

JIyueBass mopenb cBera. Mcrounumku cBera. IIpsMonnHENHHOE pacnpOCTpaHEHUE CBETA.
3armennsa Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cBera. 3akoH mpesnomiieHUs cBera. [lolHOE BHYTpEeHHEE OTpaKeHUE CBETA.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOAX.

JIunza. Xox nmyyeit B aun3e. OnTuyeckas cucteMa ¢oroarnmapara, MUKpPOCKOIA U TEJIECKOTA.
I'ma3 kak ontuyeckas cucreMa. biM30pyKocTh U JalbHO30PKOCTb.

Pasznoxxenue Genoro ceera B crekTp. OmnbiTel HeioToHa. CliokeHHE CHEKTpPalIbHBIX I1IBETOB.
Jucnepcus cera.

Jemoncmpayuu.

1. TIpsamonuHeiHOE pacpocTpaHEeHHE CBETA.

2. OtpaxeHue cBera.



[Tonyyenune n300pakeHH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiieHue ceera.

OnTu4yecKnii CBETOBO/I.

Xon ydeit B coOuparomiei JInH3e.

XoJ ny4deil B pacCerBaroIleu JIMH3E.

[Tonmy4yenne n300paXKeHUIA C ITOMOIIBIO JIMH3.

[MpuaIMn neiicTBus GoroamnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10 Monens rinasa.

11. PasznoskeHue 6€0ro cBeTa B CIICKTP.
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12. TTony4yenue 6e10ro cBeTa NpH CIOKEHUH CBETa Pa3HBIX [[BETOB.

Jlabopamopmuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yTjla OTPa)KEHUSI CBETOBOIO JIy4a OT YIJia MaJeHHUs.

2. V3yueHue XapakTEpUCTUK U300paKEHUS MPEIMETa B IJIOCKOM 3epKaje.

3. HccrnenoBanue 3aBUCMMOCTH yrila HpPEJIOMIJIEHHS CBETOBOTO Jiyya OT yIjla HaJeHUs Ha

TPaHHIIE «BO3TYyX—CTEKIIO».

4. Tlomyuenue n300paskeHUN C MOMOIIBIO COOMPAIOIIEH TUH3HI.

5. Omnpenenenue GOKYyCHOTO PACCTOSHUS U ONTUYECKOM CUITBI COOUPAIOIIEH JTMH3BL.

6. ONBITHI IO Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI IO BOCTIPUATHIO [[BETA MTPEIMETOB MPU MX HAOIIOICHIH Yepe3 IIBETOBBIC (PHIIBTPHI.

Pa3zpen 12. KpantoBlIe siBJeHMS.

Omnswitel Pesepdopna u mnanerapuas monens atoma. Mogens atoma bopa. Mcmyckanue u
IIOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JInHeHyaThIe CIIEKTPHI.

PamnoakTuBHOCTE. Anba-, 6eTa- u raMma-usnydeHusi. CtpoeHue aToMHOTO siapa. HykinoHHas
MoJieTIb aTOMHOTO siapa. M3oTomnel. PagnoaktuBHbie mpeBpamieHus. [lepuoa momypacnaga aTOMHBIX
sanep.

SnepHble peakunu. 3aKOHBI COXPaHEHHs 3apsIOBOTO M MAacCOBOTO YHCEN. DHEpPrus CBS3U
aTOMHBIX sijiep. CBsi3b Macchl W SHeprud. Peaknuu cuHTE3a M JeneHus saep. MIcTouHuKM SHeprun
ConHua u 3B€37.

SnepHas sHepreTuka. JlelficTBUS paAMOaKTUBHBIX M3IYyYEHUIN HA KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CriekTpbl H3ITy4eHHS U TIOTIIONICHHS.

CriexTpbl pa3IMYHbIX I'a30B.

Crnektp Bonopoza.

Habmtonienue TpekoB B kamepe BunbcoHa.

Pabora cuérurka HOHM3UPYIONUX U3TYICHUH.

Perucrpanus usnydeHust IpUPOIHBIX MUHEPAIOB U MTPOJIYKTOB.

ﬂaﬁopamopnbte padomout u onvimol.

1. HaOmnromeHue CIUIONIHBIX M IMHEWYATHIX CIIEKTPOB U3ITYICHUSI.

2. HccrepmoBanme TpEeKOB: HM3MEpPEHHWE HHEPIHMH YACTHIBI IO TOPMO3HOMY IIyTH (IO

¢dororpadusam).

3. U3mepeHue paanoakTUBHOTO (oOHA.

IloBTOpHTE/ILHO-000011IAK0IIIUIT MOLYJTb.

[ToBTOpHUTENEHO--0000MAOINI MOAYJIH TIPEAHA3HAYEH JUISI CHCTEMAaTH3aIlMid U 000O0IIeHUS
MIPEIMETHOTO COJIEPKAHUs M ONbITa JIEATENbHOCTH, MPHOOPETEHHOrO MPHU HM3YYEHUH BCETo Kypca
¢u3uKy, a TaKkKe AN MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY S5K3aMeHy MO (hu3MKe s
oOyuaromuxcsi, BHIOpaBUINX ATOT y4EOHbIN IPEIMET.
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[Ipu n3yueHun JaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIBI I€ATEIbHOCTH, Ha
OCHOBC KOTOPBIX 06€CH6‘-II/IBaCTCSI JOCTHIKCHUC MNPCAMCTHBIX W MCTANPCIMCTHLIX IIJIAHUPYCMBIX
pe3ynbTaToB 00y4eHHs, (HOPMHUPYETCSs ECTECTBEHHOHAy4YHAas TPAMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB HCCIIEOBAaHUS SIBICHUM MPUPOABI M TEXHHUKH, OBJAJEHUE YMEHUSIMU OODBICHSITDH
¢dbusnueckre sIBICHUS, TPUMEHSAS MOJyYeHHbIE 3HAHUA, pellaTh 3a/1a4k, B TOM YHCJIE KaueCTBEHHBIC
1 SKCIICPUMCHTAJIBHBIC.

[IpuHUMNIHATBEHO NEATETFHOCTHBIM XapaKTep JAHHOTO pa3jieia pealn3yercs 3a CYET TOro, 4To
oOyuaroluecs BIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM IPEAJIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN pacHO3HABaThb U HAYYHO OOBICHATH (DU3UUECKUE SIBICHUS B
OKpY>Karolle NpUpOJIe U MOBCEAHEBHON KU3HH;

OGT:SICHSITB HAay4YHBIC OCHOBBLI HaI/I6OJIee BaXHbIX IIOCTI/I)KGHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ,
HampuMep, MPaKTUYECKOTO HCIOIb30BaHUS Pa3IUYHbIX HCTOUYHHUKOB SHEPrUM Ha OCHOBE 3aKOHA
MIPEBPALICHUS U COXPAHEHHsSI BCEX U3BECTHBIX BUIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INTPOI'PAMMBLI IO ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3ydyenue Qu3uku Ha ypoBHE OCHOBHOIO 001ero o0pa3oBaHUS HAIPABICHO HA JIOCTHXKEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3yIbTATOB.
B pesynbrare u3ydenus (UMK Ha YpOBHE OCHOBHOT'O 00IIIero o0pa3oBaHus y 00ydaronerocs
OyayT chOpMUPOBAHEI CIEAYIONIUE TNIHOCTHBIC PE3YJIbTAThI B YACTH

1) maTprMoOTH4eCKOro BOCIIUTAHUS
- TpOsIBICHHE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOHN (u3nyeckoit
HayKH;
- IEHHOCTHOE OTHOIICHHUE K IOCTUKEHUSM POCCUHCKUX YUEHBIX--(DU3HUKOB;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
- TOTOBHOCTb K QKTUBHOMY Yy4YacCTHIO B OOCYKJIEHHH OOIIECTBEHHO 3HAYMMbBIX M STHYECKHX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;
- OCO3HAHHE BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;
3) 3cTeTHYECKOr0 BOCIIUTAHMS:
- BOCHpUATHE SCTETUYECKHX KadyecTB (U3MYECKON HayKu: €€ TapMOHUYHOIO TIOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 O3HAHMSA:
- OCO3HaHHWE LIEHHOCTH (PU3NYECKON HAYKH KaK MOILIHOTO MHCTPYMEHTA IMO3HAHUS MHPA, OCHOBHI
Pa3BUTHUS TEXHOJOTUM, BAXKHEUILIEH COCTABIISIIOLIEH KYJIbTYpPHI;
- pa3BUTHE HAYYHO JII0003HATEIFHOCTH, MHTEpPECa K UCCIIET0BATEIBCKON ACATEIbHOCTH;
5) popmupoBaHus KyJbTYpbl 310POBbSl U SMOLMOHAJIBHOI0 0JIArONOTYYHS:
- OCO3HAHHUE IIEHHOCTH Oe30MacHOro obpasza >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BaXHOCTHU IpaBuiI 0€30MacHOro MOBEJACHHUS Ha TPAaHCIOPTE, Ha JOPOrax, ¢ AJIEKTPUYECKUM U
TEIJIOBBIM 000PY/I0BAaHUEM B JIOMAIIIHUX YCIOBHUSX;
- copMHUPOBAHHOCTH HaBbIKa pedieKCUU, MTPU3HAHUE CBOETO IMpaBa Ha OIMMOKY M TAKOTO XKe
IIpaBa y Apyroro 4ejaoBeKa;
6) TpyaoBOro BoCIUTAHUSA:
- aKTMBHOE y4yacTH€ B pEIICHHWU MPAKTUYECKUX 3a7ad (B paMKax ceMbU, 00Opa3oBaTEIbHOMN
OpraHM3aliy, ropoja, Kpasi) TEXHOJIOTMYECKON M COLMaIbHOW HaIlpaBIE€HHOCTH, TPEOYIOLIUX B
TOM YHCJIE U PU3NYECKUX 3HAHUM;
- HHTEpeC K MPaKTHUECKOMY U3Y4EHUIO podeccuil, CBI3aHHbIX C (PU3NKOM;
7) 3K0JI0rM4Y€eCKOT0 BOCIIMTAHMS:
- OpHEHTAallMs Ha IPUMEHEeHNEe (PU3NUECKUX 3HaHUM Ui pelIeHus 3a/1a4 B 00J1acTU OKpYXKaroulei
Cpelpl, IUIAaHUPOBAHUS IOCTYINKOB M OLIEHKM MX BO3MOXHBIX MOCJIEACTBUN U OKpY’KarOLIEH
Cpelsl;
- OCO3HaHMe II00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;
8) ajanTannu K N3MEHAIOIUMCH YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:
- TOTPeOHOCTh BO B3aWMOJEHCTBUU NPH BBINOJHEHUH HMCCIEIOBAHUN M NMPOEKTOB (HU3NYECKON
HaIPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;
- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NMPaKTUUECKYIO NeSTEIbHOCTb;
- OTpeOHOCTh B (hOPMHPOBAHNH HOBBIX 3HAHUU, B TOM 4Hclie (OPMYJIUPOBATh UJEH, TIOHATHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;
- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;
- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHNH HOBBIX (PU3MUECKUX 3HAHUIA;



- CTpEMJICHUE aHAJIM3UPOBATh W BBISBIATH B3aUMOCBS3U MPHUPOIBI, OOIIECTBA M SKOHOMHKH, B
TOM YHCJIE C UCIOIh30BaHNEM (PU3UIECKIX 3HAHUM;

- OILICHKA CBOMX JICHCTBUI C yu4€TOM BIHSIHHS HA OKPYXKAIOIIYIO CPEAY, BO3MOXKHBIX TJI00ATBHBIX
OCJIEOCTBUI.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHuUs MporpaMMbl o pU3uKe Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus y
oOyuatomierocsi  OynyT  chOpMUPOBAHBI  MeTaNpeaMeTHble  Pe3yJbTaThbl, BKIIOYAIOLIUE
MO03HABATEIbHbIC YHUBEPCAIbHBIC YUeOHbIC JEHCTBUS, KOMMYHUKATHBHBIEC YHUBEPCAIbHBIC yUeOHBIC
NENCTBUS, PETYJIATUBHBIE YHUBEPCAJIbHBIE YUeOHbIE TEHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjornyeckue aeiicTBus:

® BBISIBJISITH M XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKN 00BHEKTOB (SIBJICHHN);

® YCTaHABJIMBATh CYIICCTBEHHBIH MPH3HAK KIACCU(PHUKAIMU, OCHOBAHUS s OOOOLICHUS U
CpaBHEHUS,

® BLISIBJISITh 3aKOHOMEPHOCTH ¥ NPOTUBOPEYMsI B pacCMaTpUBacMbIX (akTax, IaHHBIX M
HAOJIOICHUSX, OTHOCSIIIUXCS K (PU3UUCCKUM SIBIICHUSIM;

® BLISBJISITh [IPUYMHHO-CIICCTBEHHBIC CBS3M IPU H3YYCHUH (GUIUUSCKUX SBICHHHA U
MPOIIECCOB, JIEIaTh BBIBOABI C MCIIOJIb30BAHUEM JCAYKTHBHBIX M MHIYKTHBHBIX YMO3AKJIIOUYCHUH,
BBIJIBUTaTh TUIIOTE3BI O B3AUMOCBS3SX (PM3MYECKUX BEINYMH;

® CAaMOCTOSITENIbHO BBIOMpATh CIOCOO pemeHus y4eOHOW (U3MYecKoil 3amaun (cpaBHEHHE
HECKOJIbKMX BapHaHTOB pPEILICHHUs, BBIOOP HambOosiee MOAXOJMIET0 C YY4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ucciieoBarejibCKue 1eiiCTBUS:

® IICII0JTb30BATh BOIPOCKI KaK MCCIIE0BATEIbCKUN HHCTPYMEHT IO3HAHNS;

® IPOBO/IUTH IO CaMOCTOSITENIEHO COCTAaBJICHHOMY IUIaHY OIBIT, HECIOXXHBIH (H3MYECKUN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHHE (PHU3HMUECKOTO SBIICHUS;

® OLICHMBATh HA IPHUMEHUMOCTb M JOCTOBEPHOCTh HH(POPMAIMIO, IOJYYECHHYI0 B XOJe
UCCIICIOBAHMS WIIM SKCIICPUMEHTA;

® CAaMOCTOSATENILHO (OPMYJIUPOBATh OOOOIICHUS W BBIBOJBI 1O pe3yjibTaTaM IMPOBEAEHHOTO
HaOJIIOJICHHUS, OTIBITA, HCCIICIOBAHNUS;

® [IPOTHO3UPOBATh BO3MOXKHOE JajibHEHINee pa3BUTHE (UIUUECKHX TIPOIECCOB, a TaKKe
BBIJIBUTaTh MPEAMOI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora ¢ undopmanmeii:

® IDUMCHATh PA3JIUYHBIC METOJbl, WHCTPYMEHTBI W 3alpoChl MPH TOHCKE U 0TOOpe
UH(OPMAIIMY WM JaHHBIX C YUETOM MPEITIOKESHHON YUeOHOM (PU3NUECKOH 3a/1auu;

® AaHAJTM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATh MH(POPMAIIHIO PA3TMYHBIX BHJIOB U
(bopM npeicTaBICHNUS;

® CAMOCTOSAITENIFHO  BHIOMpATh ONTUMAIbHYIO (OpPMY TIPEICTaBICHUS WHPOpPMAIMU U
WILTFOCTPUPOBATh pelllaeMble 3a/1a4M HECJIOKHBIMH CXEMaMH, JHarpaMMaMH, HHOW Tpadukoi 1 ux
KOMOHHALUSIMU.

KoMMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE efiCTBUS:



®B X0/i¢ O0CYXJEHHsI yueOHOTO MaTepuala, pe3yJbTaToB JaObOpaTOPHBIX PadOT U MPOEKTOB
3a7aBaTh BOIIPOCHI IO CYMIECTBY OOCYXIaeMOil TeMbl M BBICKAa3bIBaTh WJCH, HAllCJICHHBIC Ha
pelIeHre 3a]a91 U TIOJIJICpKAHKE 0JIaroKenaTeIbHOCTH OOIICHMS;

® CONIOCTABIIATH CBOU CYXKJICHHS C CY)KICHUSMH JPYTHX yYYaCTHHKOB JUaiiora, 0OHapyXHBaTh
pa3IM4ME U CXOICTBO MO3ULIMIA;

® BBIPAXXAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTAX;

® IyOJIMYHO TPEICTABIATH PE3YJbTAaThl BHITOJHEHHOTO (M3MYECKOTO OIbITa (IKCIEPUMEHTA,
WCCIICIOBAHMSI, IPOCKTA);

® [IOHMMAaTh M HUCIIOJIb30BATh NPEHMYIIECTBA KOMAHIHOW M WHAWBUAYAIbHOW pabOTHl HpHU
peleHH KOHKPETHOU (PU3NYECKO TPOOIIeMbl;

® IPUHUMATh LIEJIM COBMECTHOI eSITENbHOCTH, OPraHU30BBIBATh JCUCTBHA MO €€ JOCTHKEHUIO:
pacrpenenars poiu, 00CyXAaTh MPOLECCH U Pe3yJIbTaThl COBMECTHOM pabOThI, 0000IaTh MHEHHS
HECKOIBKHUX JIFOICH;

® BHITIOJIHATH CBOIO YacThb pPa0OTHI, JIOCTUTAas KadeCTBEHHOTO pe3ysbTara II0 CBOEMY
HAIPaBICHUIO U KOOPIUHUPYSI CBOU JCHCTBHUS C APYTHMMH YWICHAMU KOMaH]IbI;

® OIICHWBATh KAueCTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
copMyIHPOBaHHBIM yYaCTHHUKAMU B3aHMO/ICHCTBUSL.

PerJIHTI/IBHbIe YHHUBEpPCAJIbHLIC y‘-leﬁl—[l)le JeHCcTBUA

Camoopranmszaums:

® BEISIBIIATH  NTPOOJIEMBI B KMU3HEHHBIX M YYEOHBIX CHUTYAIMsIX, TPEOYIOUIMX sl PELICHHS
(bu3n4ecKux 3HaHUMH;

® OPUEHTUPOBATHCS B PA3IMYHBIX MOJXO0JaX MPUHATUS pelIeHUN (MHIWBUIYaIbHOE, IPUHSATHE
pelleHus B rpyIie, IPUHATHE pelieHu rpynmnoil);

® CAaMOCTOSITEJIBHO ~ COCTaBJATh AITOPUTM pelieHus (u3nyeckod 3agaydl MM IJIaHa
UCCIIEIOBAHMSI C YUETOM MMEIOIIMXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
IpeAJIaracMble BapuaHThl PEIICHU;

e fieniaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIECHUE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEJIEKT:

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIPeIaraTh IUIaH €€ N3MEHEHHUS,

® O0BSCHATH TNPUYUHBI JTOCTHIKEHUS (HEIOCTHKEHHs) pEe3ylbTaToB JEsITEeIbHOCTH, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIIE€ B XOJ BBIMOJHEHUS (DU3UYECKOTO
HCCIIEIOBaHMUsI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATENIbCTB, W3MEHUBIIMXCS CUTYallUH,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LI€JIH U YCIOBUSAM;

® CTaBUThH ce0s1 Ha MECTO JPYroro 4eioBeKa B XOJ€ CIOpa WIN JUCKYCCUU HAa HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

e [IpM3HABaTh CBOE MPaBO Ha OLIMOKY MpPH pelIeHruH (U3MYECKUX 33/1a4 W B YTBEPIKIECHUAX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPaBO JIPYroro.



INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyyenus B 7 KJiacce TpeAMETHBIC pe3yibTaThl Ha 0a30BOM YPOBHE OJDKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH y OOYUAIOLIUXCS YMEHUH:

® CTIOJIb30BATh MOHATHS: (PU3MYECKHEe W XUMHUYECKUE SIBICHUS, HAOJIOJCHUE, SKCIIEPUMEHT,
MOJIeJIb, TUIOTE3d, E€JUHULBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperaTtHbleé COCTOSHUS
BemiectBa  (TBEpAOE, IKHUAKOE, Tra3000pa3HOE), MEXaHMYEeCKOoe JBUXKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOIMHEWHOE), TPACKTOPHS, paBHOJCHCTBYOMIAs cuiia, Aeopmanus (yrnpyras,
IUIACTUYECKAs ), HEBECOMOCTh, COOOILAIOIINECS COCY/IbI;

epaznuyath sBieHUS (Auddys3us, TEmIoBoe IBM)KEHUE YaCTHI[ BEIIECTBA, PABHOMEPHOE
JBYDKEHUE, HEPABHOMEPHOE JIBM)KEHUE, UHEPLIMs, B3aUMOJICIICTBHE Tell, pABHOBECHE TBEPJIBIX TeIl C
3aKpeIUIEHHON OCBhIO BpAIllEHUs, Nepejada JaBieHUs TBEPABIMHU TEJaMH, XKHUJIKOCTSIMU U ra3ami,
aTMoc(epHOe JaBlieHHE, IJIaBaHUE Tell, MPEBPALICHUI MEXaHWYECKON HHEPTUH) MO OMUCAHHUIO MX
XapaKTEepHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUYECKOE SIBIICHUE;

® PacIio3HaBaTh MPOSIBICHHE M3YyYCHHBIX (PM3MUECKUX SIBICHUH B OKPY)KAIOLIEM MHpPE, B TOM
grcie GU3NIEeCKre SIBICHHS B MIPUPOJIEC: TPUMEPHI ABIKEHHS C PAa3IMYHBIMUA CKOPOCTSIMU B )KMBOH
U HEKUBOW NpuUpoje, NEHCTBUE CHJIBI TPEHUS B NPUPOJE U TEXHHUKE, BIMSHHUE aTMOC(epHOro
JlaBJIEHHUs] Ha KMBOM OpPraHU3M, IJIaBaHWE pbIO, pblUuard B Telle YelloBeKa, IPU 3TOM NEPEBOAUTH
MPAaKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (MPHU3HAKH) (HU3NIECKUX
SIBJICHHI,

® OIIMCHIBATH H3YYEHHBIC CBOWCTBA TEN M (UIUYECKUE SIBICHUS, HCIONB3YS (U3NIECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHASI CKOPOCTh, CHJIA
YIIPYrOCTH, CHJIa TSDKECTH, BEC Tela, CUja TPEeHHUs, JaBjieHue (TBEPIOro Tela, KUAKOCTH, Iasa),
BBITAJIKUBAIOIIAs CWJIA, MEXaHu4yeckas paboTa, MOILIHOCTb, IJIEUYO CHJIBI, MOMEHT CHJIBI,
KOX(PHUIMEHT TOJIE3HOTO NEHCTBHUS MEXaHM3MOB, KHHETHYECKast U MOTCHIMAIbHASL SHEPTHs), TIPU
OIMCAaHUU MPaBWIBHO TPAKTOBATh (PU3UUECKHUM CMBICI UCIIOJb3YyEMbIX BEJIMYMH, X 0003HAYEHUS U
eIMHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JAHHYIO (PU3HUECKYIO
BEIMYUHY C JAPYTMMHM BEJIUYMHAMH, CTPOUTH IpaMKH M3Y4YEHHBIX 3aBUCHUMOCTEH (uU3MuecKux
BEJIMYNH;

® XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKHE SIBICHHS M IPOLECCHI, MCIOJb3Ys MpaBuia
CIIOKEHMsI cuIl (BAOJb OJHOM mpsiMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumezna, IpaBHIIO
paBHOBecHs pbluara (6J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYeCKOM
SHEpIuu, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3alHCBIBATh €0 MaTeMaTHYECKOe
BBIPAKCHHUE;

® O0BACHATH (DPU3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TeN, B TOM YHUCIE U B KOHTEKCTE
CUTYyallull NMPaKTUKO-OPHEHTUPOBAHHOIO XapaKTepa: BbISBISTh MPUUMHHO--CIEICTBEHHBIE CBS3H,
CTpPOUTH OOBSICHEHHE U3 1—2 JOrMyecKkWx IIaroB ¢ omnopod Ha 1-2 H3y4EeHHBIX CBOWCTBA
(bu3NYecKuX sIBICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

e pemath pacu€THbIE 3a7a4i B 1—2 JeCTBUS, UCIIONBb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckre BEIMYMHBI: HAa OCHOBE aHAJM3a YCJOBUS 3aJjauydl 3alMChIBaTh KpPaTKOE YCJIOBHE,
MOJICTABIATh (PU3MUYECKUE BEIMYMHBI B (DOPMYIBI U MPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE I PEIICHU 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOTYyYeHHON (prU3nuecKoit
BEJIMYMHEI;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh MPHU MOMOIIU (U3NYECKUX METO/OB, B
OMMCAaHWU UCCIIEJOBAHUS BBIEIATh MPOBEpsieMOE MPEIOooKeHNne (TUIoTe3y), pa3inyaTb |



MHTEPIPETHUPOBATh MOTY4YEHHBIN pe3yJabTaT, HAXOJUTh OIIMOKH B XOJI€ OIBITA, JEJaTh BBIBOJBI 110
€ro pe3ynbTaram;

® [IPOBOJIUTH ONBITHl N0 HAOMIOAEHUIO (PU3UUECKUX SABICHUN WINM (U3UYECKUX CBOMCTB Tell:
(dbopMyIHpOBaTH TPOBEpPsSEMbIe MPEANOIOKEHHUS, COOMpaTh YCTAaHOBKY U3 MPEJIOKEHHOTO
000pyI0BaHUs, 3alIUCHIBATE X0/ ONbITa U (POPMYJIMPOBATH BHIBOJIBL;

® BBINIOJIHATE TPSMBbIE M3MEPEHUsI PACCTOSIHUS, BPEMEHM, Macchl Tena, o0bEMa, CHIbI U
TEeMIIepaTypbl C HCIOJIb30BAaHMEM AHAIOIOBBIX U LU(POBBIX NMPHOOPOB, 3aIUCHIBATh NOKA3aHUS
pUOOPOB ¢ YUETOM 3aJJaHHOH aOCOIIOTHOM MOrPEUIHOCTH U3MEPEHUN;

® [IPOBOJIUTh HCCIIEI0OBAHUE 3aBHUCHUMOCTU OJHOM (PU3MUECKOM BEIMYMHBI OT JpPYrol c
UCIOJIb30BAHUEM MPSMBIX M3MEPEHUI (3aBUCUMOCTH INYTH PABHOMEPHO MABMIKYLIErocs Tejla OT
BPEMEHHU JBIDKEHHS TeJa, CWIBl TPEHHs CKOJBKEHHS OT Beca Tela, KadecTBa OOpabOTKU
IIOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHJIBI TPEHMsI OT IUIOLIAAM CONPUKOCHOBEHHS TEJ, CUJIbI
YIPYTrocTH OT yJUIMHEHUS MPYXKUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHOM YacTu Tena
U OT IUIOTHOCTU XHUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT INIyOUHBI, HA KOTOPYIO
IIOTPYXKEHO TEJIO, YCIOBUM IJIaBaHUS TEJl, YCIOBUN paBHOBECHS pbhlyara U OJOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM Y4€OHOTO HCCIIEI0OBaHMs, cOOMpaTh YCTAHOBKY U BBINIOJIHITH W3MEpPEHUS, CIeays
IPE/UIOKEHHOMY IJIaHy, (UKCHpPOBATh pPE3YyJIbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX
BEIMYMH B BUJAE NPEAJOKCHHbIX TaOnMMLl M TIpaduKoB, JAeiaaTh BBIBOABI 110 pe3yibTaTaM
HCCIIEIOBaHMS;

® [IPOBOJIUTh KOCBEHHbIE U3MEpEHUsl (PU3NYECKUX BEIMUYUH (IJIOTHOCTh BELIECTBA JKUAKOCTH U
TBEPAOrO TeElla, CHJIAa TPEHUSA CKOJNbXKEHUS, JaBJIE€HUE BO3/yXa, BBITAJKMUBAIOIIAS CHUIIA,
JCUCTBYIOMIAs HA TMOTPYKEHHOE B KHUIKOCTH TeNo, KOI()(UIIMEHT MOIE3HOTO NEHCTBUS MPOCTHIX
MEXaHU3MOB), ClIeAysl MNPEAJOKEHHON MHCTPYKLMMU: HPU BBINOJHEHUHM H3MEpEeHUil coOuparh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAUCHHE UCKOMOM BEJTMUUHBI;

e co0III0/1aTh MpaBHJIa TEXHUKH O€3011aCHOCTH ITPU paboTe ¢ 1a00opaTOpPHBIM 000pYyI0BaHUEM;

® yKa3blBaTh MPUHIUIMBI ACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIIUECS] COCYAbI, OapoMeTp, pblyar, MOJBUXKHBIM M HEMOABMKHBIA OJIOK,
HAaKJIOHHAS MJIOCKOCTh;

® XapaKTepu30BaTh MPUHIMIBI JEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpPOM Ha MX ONHUCAHUS (B TOM YHUCIIE: NOJUIMITHUKH, YCTPOMCTBO BOJONPOBOJA, THIPABINYECKUN
Ipecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBON HAcOC, apeoMETp), UCIOJIb3Yysl 3HAaHUS O CBOMCTBAx
(bu3nYeCKUX SIBICHUH U HEOOX0IUMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOJIUTh MPUMEPHI (HAXOAUTHh UH(POPMALIMIO O IpUMeEpax) MPaKTUYECKOT0 HUCIIOJIb30BAHUS
¢u3nYecKUX 3HAHWI B TIOBCEJHEBHOW JKU3HU Ui oOecrieueHHs] 0€30MacHOCTH MPH OOpaIleHUH C
npubopaMu U TEXHUYECKHMMH YCTPOICTBaMM, COXpaHEHMsI 3/0pOBbS U COONIOACHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOILEH Cpene;

® OCYUIIECTBIIATh OTOOP UCTOYHMKOB HMH(popManuu B MIHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIONIMXCA 3HAaHUM M TMYyTEM CpaBHEHUS pPa3IMYHBIX
HCTOYHHUKOB BBIIENATH WH(POPMAIMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

® ICTIOJIb30BAaTh MPU BBHIMOJIHEHUH YYE€OHBIX 3aJaHUl HAYYHO--TIOMYJSPHYIO JIUTEPATypy
(bu3MYeCKOro coJepKaHus, ClIpaBOYHbIE MaTepHabl, pecypchl ceTu HTepHeT, BIaaeTh NpuéMaMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

®Co3/1aBaTh COOCTBEHHBIE KpaTKUE IHCBMEHHbIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
HMCTOYHUKOB HHQOpMAIMK (PU3HMUECKOrO COAEpKaHHUs, B TOM 4YHCIe MyOJUYHO JeiaTh KpaTKue



COOOIIEeHUs O pe3ysbTaTaX TMPOEKTOB WM Y4YeOHBIX HCCIEIOBaHHUM, MPH 3TOM TPaMOTHO
UCIOJIb30BAaTh WM3YYEHHBIH TMOHATUHHBIA anmapaT Kypca (U3MKH, CONPOBOXKIATh BBICTYIJICHHE
MPE3EHTALNEN;

® [IpU BBITIOJHEHUHU Y4EOHBIX MIPOEKTOB M MCCIEIOBAHUIN paclpeaesiTh 00s3aHHOCTH B TPYIIe
B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3aJa4yaMH, CJICAUTh 32 BBIIOJHEHUEM IUIAHA JEHCTBU,
aJIeckBaTHO  OLCHMBAaTh COOCTBEHHBIM BKJaJ B  JIEATENbHOCTh TPYIIbI, BBICTPaUBaTh
KOMMYHHKATHBHOC B3aI/IMOII€I>’ICTBI/I€, YUUThIBAsA MHCHHUC OKPYXAIOIIUX.

K xonmy oOyyenus B 8 KkJiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE OJDKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

® 1ICII0JIb30BATh IOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB U MOJIEKYII,
arperaTtHple COCTOSIHMSI BEIIECTBa, KPHUCTAUIMYECKWE W aMOp(HBbIE Tela, HACHIIEHHBIN U
HEHACBIICHHBIM Iap, BJIAXHOCTh BO3JyXa, TEMIeEpaTypa, BHYTPEHHSS OHHEPrus, TEIIOBOU
JIBUTATENb, DJIEMEHTAPHBIM JJIEKTPUYECKUN 3apsl, DJJIEKTPUUECKOE I10J€, IIPOBOJHUKH W
AUDJICKTPHUKH, MMOCTOSTHHBIHN BHGKTpI/I‘ICCKI/Iﬁ TOK, MaroHuTHOEC I10JIC,

epa3jauuaTh SBJICHMUS (TEIUIOBOE pacIIMpeHHEe U C)KaTuhe, TeIUlonepeaaya, TeIlIoBOoe
PaBHOBCCHUC, CMa4YUMBAaHHWC, KallWJUIAPHBIC SABJICHHUA, MHCIIAPCHUE, KOHACHCAlUWsA, IIJIABJICHHUC,
KpucTaiu3anus (OTBEpJEBaHUE), KHUIIEHUE, Teronepeaadya (TEmIonpOBOJHOCTh, KOHBEKIIHS,
U3IIy4eHUE), JJICKTpU3alMs Tell, B3aUMOJCWUCTBUE 3apslOoB, NEHCTBUS JIIEKTPUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHHUC, BBaHMOHGfICTBHG MAarHuToB, IIGIZCTBPIG MAarauMTHOIO I1oJjid Ha MPOBOAHHK C
TOKOM, DJJICKTPpOMAarHuTHasd I/IHILYKIII/UI) 10 OIMMCAHUIO HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBEC
OTIBITOB, IEMOHCTPHUPYIOIIMUX JAaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (PU3MUYECKHUX SBICHHWIA B OKPYKAIOIIEM MHpPE, B TOM
yycne ¢u3nYecKre SBJICHHS B MPUPOE: MOBEPXHOCTHOE HATSHKEHUE M KANWUISIPHBIC SIBICHUS B
MpHUpOJe, KPUCTAUIBI B mpupojne, uznydenue ColHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHE POCHI, TyMaHa, UHEsI, CHETa, JEKTPUUYECKHUE SIBICHUS B aTMOc(epe, HIIEKTPHUIECTBO
JKHUBBIX OPraHU3MOB, MArHUTHOC I10JIC 3€MJ'[I/I, I[prI(i) IIOJIFOCOB, POJIb MArHUTHOI'O IMOJIA JJIA JKU3HU
Ha 3emJie, MONIAPHOE CUSHUE, MPU 3TOM MEPEBOJIUTH MPAKTHUUECKYIO 33/1a4y B YU€OHYIO, BBIIACIATh
CYIIECTBEHHbBIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBICHUII;

® OMICHIBATh M3YYCHHBIE CBOMCTBA Tel U (PU3UYECKHE SBICHMS, HCIONb3yd (PU3NYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS 3HEPIus, KOJIUYECTBO TEIIOTHI, Y/AENbHas TEMJI0EMKOCTh
BELIECTBA, yJelbHAas TEIUIOTa IUIABJIEHUS, Y/AeIbHAs TEII0oTa MapooOpa3oBaHus, yaeabHas TEIoTa
CrOpaHHs TOIIMBA, KOI(PQPUIMEHT MOJNIE3HOTO JAEWUCTBUSA TEIUIOBOM MAalINHBI, OTHOCHTEIbHAs
BJIIAJXHOCTh  BO3/lyXa, DJJIEKTPUYECKUH 3apsj, CHJIA TOKa, DJJIEKTPUYECKOE HAIPSIKECHHUE,
CONPOTUBIIEHUE MPOBOAHMKA, YJEIbHOE CONPOTHUBJIEHHE BEIIEeCTBa, paboTa W MOIIHOCTh
QJICKTPHUICCKOTO TOKa), IIpU OIMMCAaHUHU MPABUJIBHO TPAKTOBATbH (bHSI/IHGCKI/Iﬁ CMBICJI UCIIOJIBb3YCEMBIX
BEJTMYMH, 00O3HAUYEHUs M €IUHUIBI (U3MUYECKUX BEITUYMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOIIIHE
JTaHHYI0 (U3MYECKYI0 BENUYHHY C JPYTUMHU BEIWYMHAMH, CTPOUTH TpaduKU U3YUYEHHBIX
3aBUCHUMOCTEN (PU3NYECKIX BETUYNH;

® XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS M TPOIECCHI, UCIOIB3Ys OCHOBHBIE
IIOJIOKCHU A MOJ'IeKYJ'IﬂpHO--KI/IHeTI/IquKOI\/II TEOpHUHU CTPOCHHA BCUICCTBA, IMPHUHIMUITI CYIICPIIO3UIIUN
noJiet (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsiia, 3akoH OMa i ydacTKa LIenH, 3aKOH
Jlxxoyns—JIenna, 3aKOH COXpaHEHUs YHEPTUH, TIPU STOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA
Y 3aIIMCBIBATh €I0 MATEMATUUECKOE BBIPAKEHNUE;

® 00BSACHATH (PU3UYECKUE MPOIIECCH U CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE CHUTYaIUil
MPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATh INPUUYMHHO-CIEACTBEHHBIE CBS3U, CTPOUTH



00BbsCHEHHE W3 1—2 JIOTMYECKHMX MIAroB C OMOpPOM Ha 1—2 WM3YYEHHBIX CBOWCTBA (HU3MYECKUX
SABJICHHUM, (PU3UUECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

e peliaTh pacy€THble 3aauu B 2—3 AEWCTBUS, UCIOJIb3Ys 3aKOHBI U (OPMYJIbI, CBS3BIBAIOLINE
¢u3nveckre BEIMYMHBI: HAa OCHOBE aHAJM3a YCJOBUS 3aJauydl 3alHChIBaTh KPaTKOE YCJIOBUE,
BBISIBJIATh HEJIOCTATOK JaHHBIX JJIS PELICHUs 3a1a4M, BEIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE
1UIs €€ pelieHus], IPOBOAUTE PACYETHI U CPABHUBATH MOJYYEHHOE 3HAYCHHUE (DU3MUECKON BEITMYMHBI
C U3BECTHBIMU JaHHBIMU;

® pacro3HaBaTh IPOOJEMbI, KOTOPbIE MOXHO PELIMTh IPHU HNOMOIIM (U3UYECKUX METOJOB,
UCIIOJIb3YSl OIKCAHUE MCCIEN0BAaHUSA, BBIACNIATH IPOBEPSAEMOE IPEAINOIOKEHUE, OLIEHUBATH
IIPaBWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOIBL;

® [IPOBOJIUTH OIBITHI 10 HAOMIOAECHUIO (PU3NYECKUX SBICHUH WM (U3NYECKUX CBOWMCTB Tel
(KanmuJUIsIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro o0bEmMa, TeMIneparypbl, CKOPOCTH
Ipolecca OCThIBaHMA M HarpeBaHMsl NPU HU3IY4YEHUU OT LBETa M3JIydarolle (Ioriomarouiei)
MIOBEPXHOCTHU, CKOPOCTh MCIIAPEHUsI BOJBI OT TEMIIEPATYPhI KHUJIKOCTH U IUIOIIAIN €€ TOBEPXHOCTH,
ANEKTpU3alMsl TeJl U B3aUMOJEHUCTBUE 3JIEKTPUUECKUX 3aps]loB, B3aUMOJCHCTBUE IMOCTOSHHBIX
MarHMTOB, BU3yaJIM3al[isi MarHUTHBIX MOJIEH MMOCTOSHHBIX MAarHUTOB, JEHCTBUS MarHUTHOTO IOJIS
Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABHUIaTelNsl MOCTOSHHOIO
TOKa): (hOpMYJIMPOBATH MPOBEPSIEMbIE MPEIIOI0KEHUS, COOUpaTh YCTAaHOBKY M3 IMPEJI0KEHHOTO
000pyI0BaHUs, OIMCHIBATH X0 OIbITa U (POPMYITHPOBATH BBIBOKI;

® BHINOJIHAT MPSAMbIE U3MEPEHUs] TeMIepaTypbl, OTHOCUTEIbHON BIIAXKHOCTU BO3YXa, CHJIbI
TOKa, HAIMPSDKEHHS C MCIOJIB30BAaHUEM aHAJIOTOBBIX NMPHOOPOB M TATYNKOB (DPM3UYECKUX BEIUYHH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUI C YUETOM 3a/1aHHOI aOCOIIOTHON OTPELIHOCTH;

® [I[POBOJIUTH HCCJIEJOBAHUE 3aBUCHUMOCTH OJIHOM (PU3MYECKON BEIMYMHBI OT JApPYrol ¢
UCIOJIb30BAHUEM MPSAMBIX W3MEPEHUH (3aBUCUMOCTb COINPOTHBIICHHS MPOBOJAHMKA OT €ro JUIMHBI,
IUIOINAM MOMEPEYHOI0 CEYEHUs M YJeIbHOIO CONPOTUBIICHHUS BELECTBA MPOBOJHMKA, CHJIbI TOKA,
UIYIIEro 4epe3 MPOBOJHUK, OT HANPSKEHUs Ha IPOBOJAHMKE, UCCIIEOBAHHE TIOCIEI0BATEILHOTO U
MapajuIeIbHOTO COEIMHEHUIN MPOBOJHUKOB): TUIAHUPOBATh HCCIEA0BaHNE, COOUPATh YCTaHOBKY U
BBINOJIHATE U3MEPEHUs, cielysl MpeIoKEHHOMY IUIaHy, (PMKCUPOBaTh pPe3yJabTaTbl MOJIYYEHHOM
3aBHCUMOCTH B BUJIE TaOJIUI] U TpaMKOB, JeJaTh BEIBOBI M0 Pe3yJIbTaTaM HCCIIEI0BaHMS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3MUeCKUX BeJWYMH (yHeNbHas TEMI0EMKOCTh
BEIIECTBA, COPOTHUBIIEHHE MMPOBOAHMKA, pad0Ta U MOIIHOCTh IEKTPUUYECKOTO TOKA): MJIAHUPOBAThH
U3MEpeHus, cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJIE€Ays NPEUIOKEHHOW HHCTPYKIUH, U
BBIUUCIISATH 3HAUEHNE BEIUUNHBI,

e cOOI01aTh MpaBUiIa TEXHUKU 0€30M1aCHOCTHU MpH paboTe ¢ 1a0b0paTOpHBIM 000pYI0BaHHUEM;

® XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YyYEHHBIX NMPHOOPOB U TEXHUYECKUX YCTPOMCTB C
OTOpOM HA MX ONHUCaHUs (B TOM YHUCIE: CUCTEMa OTOIUIEHHS JJOMOB, TUTPOMETp, apoBasi TypOuHa,
amMIepMeTp, BOJBTMETpP, CUYETUMK HIIEKTPUUECKOW SHEPIHM, 3JIEKTPOOCBETUTENbHBbIE MPUOOPHI,
HarpeBaTeibHbIe JIEKTPONPHOOPHI (IPUMEPHI), HIEKTPUUECKUE MPETOXPAHUTENH, DJIEKTPOMArHuT,
ANEKTPOABUTaTENb MOCTOSHHOTO TOKA), MCMOJb3ys 3HAHUS O CBOMCTBaX (h)M3MUECKUX SIBJICHUH U
HeoOxouMBble (hHU3NUECKHe 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA U U3MEPUTENIbHBIE PUOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKAM (PKUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JIBUraTEINb
BHYTPEHHEIO CrOpaHMsi, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl IEKTPUYECKUX LENen ¢
MOCJIeI0BAaTENbHBIM U NapalljieIbHbIM COCTUHEHUEM JJIEMEHTOB, pa3jindas YCIOBHbIE 0003HaUEHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;



® [IPUBOJIUTH MPUMEPHI (HAXOAUTh UHHOPMAIUIO O TPUMEPax) MPAKTUIECKOTO MUCTIOIh30BAHUS
(bU3UYECKUX 3HAHUH B TIOBCEAHEBHOM XU3HM I oOecrieueHuss 0€30macHOCTH TpH OOpaIieHuu ¢
npubopaMu W TEXHUYECKHUMH YCTPOMCTBAMH, COXpPAHEHHsI 3J0POBbS W COONIOACHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

® OCYIIECTBIIATh MOWCK HHPOpManmu (U3NYECKOro cojiepkaHusi B MHTepHETe, Ha OCHOBE
UMEIOIIUXCS 3HAHUM U MyTEM CpaBHEHUS JOMOJHUTEIBHBIX UCTOYHUKOB BBICTSTH WH(HOPMAITHIO,
KOTOpasi ABJSETCS MPOTHBOPESUYMBOIN MITH MOXKET OBITh HEJIOCTOBEPHOM;

® ICIIOJIF30BAaTh TPU BBITIOJHEHUN YUYEOHBIX 3aJaHU HAYYHO--TIONMYJISIPHYIO JIMTEPATYPy
(hU3UYECKOTO COMEPIKaHMsI, CIIPAaBOYHBIC MaTepUAJIbl, PECYpChl ceTH MHTEepHeT, BIaaeTh nmpuémMamu
KOHCIICKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUK U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

eco3/aBaTh COOCTBEHHBIC IMHCHBbMEHHBIE U KpaTKHE YCTHBIE COOOIIEHHUs, 00o0Ias
MH(OPMAILIMIO M3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO COJEPIKAHUS, B TOM YHCIE MyOTUIHO
MIPEJICTABIATh PE3YyIbTAThl TPOSKTHOMN WIIM UCCIIEIOBATEIbCKON NESTEIILHOCTH, IPU ATOM IPAMOTHO
UCIOJIb30BaTh HM3yYCHHBIW MOHATUHHBIA ammapar Kypca (U3HKH, COMPOBOXKAATh BHICTYILUICHUE
Mpe3eHTalNEH;

®IIpH BBHIMOJIHEHUU YYE€OHBIX TPOEKTOB U UCCIEJOBAHMA (PU3UYECKHX IPOLIECCOB
pacnpenenats 00S3aHHOCTH B TPYINE B COOTBETCTBUHU C IOCTABJICHHBIMH 3a/ladaMH, CIEIUThH 3a
BBITIOJTHEHUEM TUTaHA JICHCTBUH U KOPPEKTHPOBATH €r0, aJIEKBATHO OIICHUBATH COOCTBEHHBIN BKJIA]l
B JICATEIILHOCTD TPYIIBI, BEICTPABATh KOMMYHHKATHBHOE B3aHUMOCHCTBHE, IPOSIBIISISI TOTOBHOCTh
paspeniaTh KOH()IUKTHI.

K konmy oOyuenus B 9 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIONUXCSI YMEHUI:

® ICIIOJIL30BATh  IOHATHS:  CHCTeMa  OTcuéra, MarepuajgbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO BWKCHHS, nedopMmarus (ympyras, IUIACTHYECKas), TPEHUE,
IIEHTPOCTPEMHUTEIPHOE YCKOPEHHE, HEBECOMOCTh W IEpPEerpy3KH, IMECHTP TKECTH, aOCOIFOTHO
TBEpPAOE TENOo, LEHTP TSHKECTU TBEPIOTO Tela, paBHOBECHE, MEXaHUYECKHE KONICOAHMsI U BOJIHBI,
3BYK, HH(PaA3BYK U yIbTPa3BYK, JIEKTPOMAarHUTHBIE BOJIHBI, IITKajIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JTaTbHO30PKOCTh, CIICKTPHI MCITYCKAHMS W IOTJIOIICHUs, aiubda-, Oeta- U raMma-
W3ITydeHUs], U30TOIIBI, siTICpHAst JHEPTeTHKA,;

epa3MyaTh SBJICHHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE TMPSMOJIMHEHHOE JBUKCHHE,
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE TBMKEHHE, CBOOOHOE TaJICHUE TeJ, pABHOMEPHOE JBWKCHHE
M0 OKPY)XHOCTH, B3aUMOJEWCTBHE TeJ, pPEaKTHBHOE [BIKEHHE, KoJIeOaTelbHOE ABMKECHUE
(3aTyxaromnMe W BBIHY)XJICHHBIE KONCOaHMs), PE30HAHC, BOJIHOBOE ABM)XKEHHE, OTPAKCHHE 3BYKA,
MPSMOJIMHEHHOE paclpoCTpaHeHUE, OTPAKEHUE W TPEIOMIICHHWE CBETa, IOJHOE BHYTPECHHEE
OTpaXKCHHE CBETa, pa3jioKeHHWE Oeoro cBeTa B CHEKTP M CJIOXCHHE CIEKTPATbHBIX I[BETOB,
JUCTIepCUsi CBETa, ©CTECTBEHHas paJHMOaKTUBHOCTh, BO3HHUKHOBEHHE JIMHEHYaTOro CIEeKTpa
W3ITy4eHUs) TI0 OMHCAHHMIO MX XapaKTePHBIX CBOICTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINX
TaHHOE (PU3MUECKOE SBIICHHUCE;

® Pacro3HaBaTh MPOSBICHHE M3YUYEHHBIX (PU3NYECKHX SIBICHUH B OKpYyKawoieM Mupe (B TOM
guciie (QU3NYecKue SBICHUS B TPHPOJE: NMPWIMBHI M OTJIWBBI, JBIKeHHE IiaHeT CoTHeYHOU
CHUCTEMBI, PEAKTHBHOC JIBIDKEHUE IKMBBIX OPraHW3MOB, BOCIPHUSITHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSCEeHUE, CECMUYECKHEe BOJIHBI, IIYHAMH, HXO, IIBETA TEJ, ONTUYECKUE SIBJICHUS B MPUPOJIE,
OMoJOrMYecKoe JIEHCTBUE BHUIMMOTO, YIbTPa(UOIETOBOTO U PEHTICHOBCKOTO H3IIYYEHUH,
€CTECTBCHHBIN PaIMOAKTHUBHBIA (POH, KOCMUYECKHE JIyUH, PAJIMOAKTUBHOE H3ITYICHHE MPUPOTHBIX
MUHEPAJIOB, JCHCTBUE PAIMOAKTUBHBIX M3TYICHHA HA OPraHU3M YeJIOBEKa), IPH 3TOM IEPEBOIUTH



MPAKTUYECKYI0 3a7a4y B Y4eOHYIO, BBIJCISITh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHK) (PU3HUECKHUX
SIBJICHMI;

® ONMCHIBATh M3YYCHHBIC CBOICTBA Tel U (PU3IUYECKHE SBICHMS, MCIONb3yd (PU3NYECKUE
BEJIMYUHBI (CpEAHsSs U MTHOBEHHAsh CKOPOCTh Tella MPU HEPABHOMEPHOM JBHMXKEHUHU, YCKOPEHHE,
nepeMeleHune, myThb, YriioBas CKOPOCTb, CHJIa TPEHUs, CUJIa YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE
cBOOOIHOrO Na/IeHUs, BEC TeJla, UMITYJIbC Teja, UMITYJIbC CHIIbI, MEXaHU4ecKasi paboTa U MOIIHOCTH,
IIOTEHLIMAJIbHAs 3HEPTUs Tela, MOJHATOrO Haj IOBEPXHOCTHIO 3€MJIM, IOTEHLMAIbHAs SHEPTus
CKaTOW TPY>KUHBI, KHHETUYECKash HSHEPrusi, IMOJIHASI MEXaHWYECKas SHEPrus, Mepuoj U YacTora
KojeOaHui, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTeib
MIPEJIOMIICHUSI CpeJibl), NPH ONMHUCAHUU MPABHIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX
BEIIMYMH, O0O3HAYCHUS W CIUHUIBI (U3MUYECKUX BEIWYHH, HAXOAHUTH (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3HYECKYI0 BEIMYWHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TpadUKH WU3YUYEHHBIX
3aBUCUMOCTEH (PU3NUYECKUX BEITUYMH;

® XapaKTepU30BaTh CBOWCTBA TeN, (PU3MUECKUE SIBICHHS M MPOIECCHI, HCIONB3YS 3aKOH
COXPAaHEHUS HHEPruH, 3aKOH BCEMHUPHOTO TITOTEHUS, MPUHLMUII CYNEPIIO3UIUU CHII, TPUHIUI
OTHOCHUTeNbHOCTH [ anues:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCA, 3aKOHBI OTPAXKCHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMsI 3apsI0BOT0 U MAaCCOBOT'O UMCEIN IPHU SIIEPHBIX PEAKIUIX,
IpU 5TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa M 3alHCHIBATh €ro MaTeMaTH4ecKoe
BBIpKCHHE;

® O0BSICHATD (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CHTYalUi
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUUHHO--CIECICTBEHHBIC CBSA3H, CTPOUTH
o0BsicHEHHE M3 2—3 JIOTMYECKHX MIaroB ¢ OMOpOW Ha 2—3 H3Y4YEHHBIX CBOMCTBA (PUINYECKHUX
SBJICHHH, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemiaTh pacuéTHbIC 33Jauyu (OmMUparouivecss Ha CHCTeMy U3 2—3 ypaBHEHHi), HCIONb3Ys
3aKOHBI U (hOPMyYIIBI, CBS3BIBAIOIINE (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a7addl
3aMMChIBaTh KPATKOE YCIIOBUE, BBISIBIATH HENOCTAIONIME WJIM W30BITOYHBIE JaHHBIC, BHIOMpATH
3aKOHBI U (GOPMYINBI, HEOOXOAUMBIC M pEIIeHUs, TMPOBOAUTH pacuy€Thl U OLIEHUBATH
PEATUCTUYHOCTH TOTYYEHHOTO 3HAUYEHUST PU3NYECKON BETUUHHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO DPEIIUTh MpPU MOMOILIM (U3UYECKUX METOMOB,
UCIIOJIb3YSl OINKCAaHUE MCCIENAOBaHUs, BBIIEISATh IPOBEPSAEMOE IMPEAINOIOKEHHE, OLIEHUBATh
MPaBUILHOCTh TIOPSIIKA TPOBEACHUS UCCIEIOBAHUSA, JI€JaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUHN U OTBITOB;

® IPOBOJINTH OMBITHI 10 HAOMIOJACHUI0 (U3MYECKUX SIBICHUN WM (U3MUECKUX CBOWCTB Tel
(u3yueHue BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXPAHEHUS SHEPruHu, 3aBUCUMOCTH IEpHOja
KoJje0aHui MPYKHHHOTO MasTHHUKA OT MAacChl Tpy3a U >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYIbI MaJbIX KOJeOaHWH, MPSIMOJIMHEMHOE paclpOCTpaHEHUE CBETA, paslIoKEHUE Oeoro
CBETa B CHEKTp, U3y4yE€HUE CBOMCTB M300pak€HUs B IIOCKOM 3€pKajle U CBOWCTB HM300pa)KeHUs
npenMeTra B coOuparomiei JinH3e, HabMI0eHUE CIUIONTHBIX W JIMHEHYAThIX CIEKTPOB HM3JIYYCHUS):
CaMOCTOSITENTLHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 0OOpYydOBaHHS, OMUCHIBATH XOJI
OTIBITA U €0 PE3YNbTAThl, (HOPMYITUPOBATH BHIBOIBI;

® [IPOBOJIUTH NMPH HEOOXOJMMOCTH CEPUIO NMPSMBIX U3MEPEHUH, ONpenesss cpeHee 3HaYeHHUe
nu3MepsieMoil BelMMUuHBI ((POKYCHOE pacCTosiHME cOoOMparoliel JUH3bI), 0OOCHOBBIBATH BBHIOOP
crioco0a u3MepeHust (M3MEPHUTEIIHLHOTO MPUOopa);

® [IPOBOJIUTH HCCIIEOBAHNE 3aBUCUMOCTEN (PM3NYECKUX BEIMYHH C UCIIOJIb30BAHUEM IPSMBIX
M3MepeHuil (3aBUCHMOCTh IYTH OT BPEMEHHU IMPU PAaBHOYCKOPEHHOM JBIKEHHUU Oe3 HadajabHOU
CKOpPOCTH, Tiepuofa KojeOaHWi MaTeMaTH4ecKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH yTia



OTPaKEHMsI CBeTa OT yIVla MaJEeHUS U yrja IpeloOMIIEHUS OT yIyla MaJeHus): IJIaHUPOBATh
UCCIICIOBAaHHE, CAMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (DUKCHPOBATh pe3yNbTaThl MOIYYEHHOM
3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BHUJE TAOMUI] U TpadUKOB, JeIaTh BHIBOJBI IO Pe3yiIbTaTaM
UCCIICIOBaHMS;

® [IPOBOJIUTH KOCBEHHBIC M3MEPEHHUs1 (U3UUYECKUX BEIMYUH (CPEAHSAS CKOPOCTh M YCKOPEHHE
TeNla NMpU PaBHOYCKOPEHHOM JABMKEHHM, YCKOPEHHE CBOOOJHOIO MaJleHHs, KECTKOCTh MPYXKHUHBI,
KOX(QPHUIHUEHT TPEHHUS CKOJIBXKEHHs, MEXaHH4eckas padoTa M MOIIHOCTb, YacTOTa U IEPUOJ
KoJIeOaHUH MaTeMaTHYeCKOTo M MPY)KMHHOTO MAasTHUKOB, ONTHYECKAs CUiIa COOMpAIOLICH JIMH3HI,
PaZMOAKTUBHBIM (POH): IUIAHUPOBATh HU3MEPEHMs, COOMPATh IKCHEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJHATh U3MEPEHMUsI, CIeNys NPEUIOKCHHON WHCTPYKLUH, BBIYUCIIATH 3HAYCHUE BEIWYUHBI U
AHAJIM3UPOBATH IMOJYYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOM MMOTPEITHOCTH U3MEPEHUN;

e co0JII0/1aTh NpaBHJIa TEXHUKH O€3011aCHOCTH ITPU paboTe ¢ 1a00paTOPHBIM 000pYyI0BaHUEM;

® pa3JIn4yaTh OCHOBHbIE NPU3HAKM HM3YYEHHBIX (U3UUYECKUX MOJENIeH: MaTepuaibHas TO4Ka,
a0COJIIOTHO TBEP/OE TeNO, TOUEUHbIM UCTOUYHUK CBETA, JIyY, TOHKas JHMH3a, IUIaHETapHas MOJENb
aToMa, HYKJIOHHAasi MOZI€JIb AaTOMHOT'O Spa;

® XapaKTepu30BaTh NPUHIMIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOWCTB C
OMOpOM Ha HX ONUCaHUs (B TOM 4MCIE: CHUAOMETp, JAaTYUKU IIOJIOXKEHUS, PAcCTOSHUSA U
YCKOPEHUSs, pakeTa, 3X0JI0T, OUKH, IEPUCKOI, (hoToanmapar, OonTUYECKUe CBETOBO/IbI, CHEKTPOCKOTII,
J03UMeTp, Kamepa BuibcoHa), HcCmosib3ys 3HaHUS O CBOWCTBaX (PU3MUECKUX SIBICHUH U
HE00X0AMMBIE (PU3NIECKHE 3aKOHOMEPHOCTH;

® IICII0JIB30BATh CXEMbl M CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOIMUECKUX MPOIECCOB IPU PELIEHUH Y4eOHO-IIPAKTUYECKUX
3aJ1a4, ONTHUYECKUE CXEMbI ISl MOCTPOEHMSI M300paKEHUH B IUIOCKOM 3€pKajie U coOuparoen
JIMH3E;

® [IPUBONTH NMPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPax) MPAKTUIECKOTO UCIOIb30BAHMUS
(¢u3nUecKUx 3HAHWI B TIOBCEJHEBHOW JKM3HU Ui oOecrieyeHHs] 0€30MacHOCTH MPH OOpaIleHUH C
npubopaMM M TEXHUYECKMMHU YCTPOWCTBAMH, COXPAHEHHsS 3]I0pOBbsi U COOJIOACHUS HOPM
9KOJIOTMUYECKOTO TIOBEJIEHUS B OKPY’KaIOILEH Cpene;

® OCYILECTBIIATh ~ MOMUCK  HMH(popMaruu  ¢Gu3MUecKkoro coaepkaHuss B VHTepHere,
CaMOCTOSITENIbHO (POPMYJIHpPYsI TOMCKOBBIM 3arpoc, HAXOAUTh IMYTU OIpPENETIeHHs] TOCTOBEPHOCTH
MOJIyY€HHOM MH(OpPMAaIMU Ha OCHOBE UMEIOIINXCS 3HAHUN U TIONOJTHUTENbHBIX HICTOYHHUKOB;

® [ICTI0JIB30BATh TPHU BBHINOJHEHUH YYEOHBIX 33JaHUA HAY4YHO--TIONYJSPHYIO JIUTEPATYpPY
(bu3MYECKOro coJiepaHus, ClipaBOYHbIE MaTepHabl, pecypchl ceTu HTepHeT, BlajeTh NpuéMaMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

® CcO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOINEHUS Ha OCHOBE MH(popManuu u3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOTO COJEp)KaHMs, MYOJUYHO NPEACTABIATh PE3yJIbTaThl
MIPOEKTHOM MJIM MCCIIEA0BAaTENbCKON 1eATENbHOCTH, IPU 3TOM IPaMOTHO HUCIIOJIb30BAaTh U3yYEHHBIN
MOHSATUMHBIN amnmapar u3y4yaeMoro pasjena (U3MKd U CONPOBOXKIATh BHICTYIUICHHE Ipe3eHTalnen
¢ yuéToM 0cOOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnbsie IIpakruuyeckue
n/n MPOrpaMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
1.1 ®dusnka - HayKa O IIPUPO/IC 2 bubamorexa LOK
' e PHPOA https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
HSHHCCICHE BEIHIHAL https://m.edso0.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIH METO/I TO3HAHUS 2 1 bubnmorexa LIOK
' I A https://m.edso0.ru/7f416194
Hroro mo pazneny 6
Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CtpoeHue BelecTa 1 bubmiorexa LIOK
' P - https://m.edso0.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 9 1 bubmmorexa [JOK
' BEIIIECTBA https://m.edso00.ru/7f416194
bub OK
2.3 ArperaTHbpie COCTOSIHHSI BEIIECTBA 2 htI/tIpSJ,I:I;I/OrnT.eeI;asi.ru 17§416194
Hroro no paszneny 5
Pa3nea 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHu4ueckoe IBUKEHUE 3 nommorexa O

https://m.edsoo.ru/7f416194
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3.2 HHuepuus, Macca, IJIOTHOCTh 4 1 bubmmorexa LOK
' Pt g https://m.edso0.ru/7f416194
bu6nuoreka [JOK
33 Cuna. Bugst i 14 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBineHus: TBEPAbLIMU 3 bubnuotexa [HOK
' TeJaMHU, KUIKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KUuIKOCTH 5 bubnuoreia LOK
' " A https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.3 ATMocpepHoe AaBiICHHe 0 https://m.edso0.ru/7f416194
44 JleiicTBHE KUAKOCTU U Ta3a Ha NOTPYKEHHOE 7 3 bubnmnorexka HOK
' B HUX T€JIO https://m.edso00.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MomHOCTh. JHEprus
bu6nuoreka [IOK
51 Pabora 1 MomHOCTE 3 L https://m.edsoo0.ru/7f416194
bu6mmoteka [IOK
52 Hpoctsie Mexati3MbI > L https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
. M 4 1
53 CXATIICCKAd SHepritt https://m.edso0.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12
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8 KVIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3pen 1. TerioBble siBJIeHUSA
11 CtpoeHune U CBOMCTBA BEIIECTBA 7 bubamorexa LOK
' P - https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBIE HPOTCCChE https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 28
Pa3znen 2. DiiekTpuyecKkrue 1 MArHUTHBIE SIBJIEHUS
91 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubmuotexa [JOK
' U MX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.2 IT i i 20 1 7
OCTOSTHHBIN AJIEKTPUYECKHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 C) 4
JICKTPOMATITITHAS HAYKHHA https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 145



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

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM uudpoBbie
Ne /i P Konrpoabnbie IIpakruueckue (itcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3zpen 1. Mexannueckue siBJIeHUSA
11 MexaHH4eCKOe ABMXKCHHE U CITOCOOBI €ro 10 1 bubnnoreka IIOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAIMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 3 10 3
AKOHBL COXpaHCHIt https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Paznen 2. Mexann4yeckue KoJjed0aHusi M BOJTHbI
bu6nuoreka [IOK
2.1 M 0 7 3
CAMIICCIHE KOTCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
PRAHMACCIHS BOIHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
DIEeKTPOMarHuTHOE MOoJe U bubmmoreka [JOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Paznen 4. CBeToBbI€ IBJIEHUS
4.1 3aKOHbI pacIpOCTPAHEHUS CBETA 6 2 bu6mmoreka [JOK



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

bu6nmoreka [IOK
4.2 JI 0
VIHSEL H OITHTCCIHE HPHOOPH 0 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.3 P 0 3
a3JI0KeHue 0eoro cBeTa B CIIEKTP 2 https://m.edsoo.ru/7f41adas
Uroro no pazneny 15
Paspnen S. KBanTOBBIC SIBJICHUSA
bu6mmoteka [IOK
5.1 41 4 1
CITyCKaHHE U TIOTJIONICHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4as
bubmuorexa [IOK
5.2 6 1
(CTpocHHE ATOMHOIO 51pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
JIEpHBIE PEaKIMn https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IM I MOYJIb
6.1 IToBTOpenue n 0600IIEHNE CONIEPKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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

7 KUIIACC
KoanuecTBo yacos
IMpakr
Ne Kontpo Hyeckn  JJIEKTPOHHbIE HU(POBbIE
o | TeMaypoka Beero HLHHI; e oﬁpa3ol;aTeJILHbleq) ’
padoThI padort pecypchl
bl
®u3nka — Hayka o npupoze. SBieHus npupoasl
Ou3nyecKue sIBICHUS 1
dusnuecKkre BEIMYUHBI U UX U3MEPCHUE

4 Ypok-uccienoBanue "M3mepeHue TeMieparypsl IpH MOMOIIU 1 1
KHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TeMIIEpaTypbl"”

5 MeTtobl HayuyHOT0 Mo3HaHuA. Onucanue pU3NUIeCcKUx SBICHUM ¢ 1 bubnnorexa [JOK
MOMOIIBIO MOJeTeH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka rumnoTe3sl: JaTbHOCTD MOJIETA

6 IapyKa, MyIMeHHOT0 TOPU30HTAIILHO, TEM OO0JIbIIe, YeM OOJIbIIe 1 1
BBICOTA ITycKa"

7 Crpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIINE TUCKPETHOE 1 bubmuoreka [IOK
CTPOCHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>keHne YacTHI] BEIISCTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «OnbITH 10 HAOTIOAEHHUIO TEIIJIOBOIO 1 1
pacIIMpPEHHUs Ta30B»

10 ArperatHble COCTOSIHHS BEIIECTBA. 1
OcoOeHHOCTH arperaTHbIX COCTOSIHUM BoAbl. O600IIeHHE 10

11 pazneny «HepBoiaqaanHe CBEJICHUSI O CTPOCHUHU BEILIECTBA 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0a0378



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

12 Mexanuyeckoe ABuxkeHue. PaBHOMEpHOE U HEpaBHOMEPHOE bu6muotexa [JOK
JBUYKCHHE. https://m.edsoo.ru/ff0a05c6
13 CkopocTtb. ENUHUIBI CKOPOCTH. bubmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHH JIBHIKCHHSI. bubnrorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa HUHEPTHOCTH TeJ. Bubmmorexa HOK
https://m.edsoo.ru/ff0a0c10
16 IInorHoCTE BemecTBa. Pacuer Maccel M 00beMa TeJIa 110 €ro bubnunoreka LIOK
IUIOTHOCTH. https://m.edsoo.ru/ffOa0fee
17 Jlaboparopnas pabota «Onpeaenenre IIOTHOCTU TBEPIOTO Tea
18 Pemenue 3ampau no teme "[lnotHOCTh BemecTBa" bubmmorexa LIOK
https://m.edsoo.ru/ff0al23c
19 Cuna kak XxapakTepucThKa B3aumojieicTBus Ten. Cumna
ynpyroctu. 3akoH ['yka.
20 Jlaboparopnas pabota «/3ydueHne 3aBUCUMOCTH PaCTSHKEHUS
(nedopmanun) NpyKHUHbBI OT MPUIIOKEHHON CHUIIBI»
21 SBnenne Tarorenus. Cumia TSKECTH
29 CBs13b MEXly CHIIOHN TSKECTH M Maccoil Tena. Bec tena. Pemenue bubnnorexa [JOK
3azad 1o teme "Cuna tsoxectn" https://m.edsoo.ru/ff0al778
23 Cuia TshKecTH Ha Apyrux riaHetax. Ousndeckue bubmuoreka [IOK
XapaKTEPUCTHKH TIAHET. https://m.edsoo.ru/ff0a1502
bubnuoteka [JOK
24 Hsmeperiite ciut. JlramomeTp. https://m.edsg).ru/ff0a18cc
25 Bec tena. HeBecoMoCTb. Bubmmorexa LIOK
https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HallPaBJIEHHBIX 110 OJTHON TIPSIMOM. bubnuotexa [JOK

PaBHOpelicTByrOIIAS CHJT.

https://m.edsoo.ru/ff0ala70
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27

Pemenue 3anau no teme "PaBHoxelcTBytomas cuin'

28 Cuna tpenus u e€ Buabl. TpeHHe B IpUPOIE U TEXHUKE. bubmorexa LIOK
https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «/3ydyeHne 3aBUCUMOCTH CUJIbI TPEHHUS
29 CKOHf)KeHi}I OTpCI/IJ'II)I ﬂaBHzI;lHﬂ U XapakTepa conpnxaca?oumxc;l bubmmorexa LIOK
. https://m.edsoo.ru/ff0alcc8
MTOBEPXHOCTEH»

30 Pemenwue 3a1a4 Ha onpe/ielieHne paBHOACHCTBYIOMIECH CHITBI.

31 Pemenue 3amau mo remam: «Bec Tenay, «I padudeckoe bubmuorexa [JOK
u3o0paxenue cuin, «Cuiibl», «PaBHOACHCTBYIOIIAS CHID» https://m.edsoo.ru/ff0alde0
KonTponbnas pabota nmo Temam: «MexaHUYeCKOe JBUKCHHEY,

32 «Macca, mII0THOCTBY, «Bec Tenay, «[ padudeckoe n300pakeHue
cry, «Cuibi»

33 Hasnenne. CriocoObl yMCHBIIICHUS U YBEITUYCHUS JABICHUS. bubmorexa LIOK

https://m.edsoo.ru/ff0a20a6
JlaByieHure ra3a. 3aBUCUMOCTD JaBJICHUS T'a3a OT 00bEMa, bubmmoreka [JOK

34
TEMIIEPaTYPBhI. https://m.edsoo.ru/ff0a2376

35 [lepenaya naBiaeHus TBEPABIMU TEIaMU, JKUIKOCTSIMH U Fa3aMHu. bubnnorexa [JOK
3akoH [Tackais. https://m.edsoo.ru/ff0a25b0

36 JlaBiieHWE B )KUJKOCTH U T'a3e, BBI3BAHHOE JIECTBUEM CHUJIBI bubmuoreka [IOK
TSDKECTH. https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau mo teme «JlaBiaeHue B KUAKOCTH U raze. 3aKOH bubmuoreka [IOK
[Mackasnsi» https://m.edsoo.ru/ff0a2826

38 CooOrarommecs COCy/Ibl. Bubmmorexa LIOK

https://m.edsoo.ru/ff0a2970

39 IMunpaBnmuyeckuii mpecc. bubmmorexa LIOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [1oplIHeBON KUIKOCTHBIN HACOC.

41 ATmochepa 3eMiH U IPUYHHBI €€ CYIIeCTBOBAHUS. bubmuotexa [IOK
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https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. ATMocdepHOe 1aBleHUE. bubmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdeproro nasnenus. Onbit Toppuderiy. ll’?tptlr?::l;l/(r)rf.e;asi.orﬁlfanZ das
44 3aBUCHUMOCTH aTMOC(HEPHOTO JaBJICHHS OT BBICOTHI HaJl YPOBHEM bubmmoreka [JOK
MODSL. https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocdepHoe gaBiIeHUE Ha Pa3IMYHbBIX bubmuorexa [JOK
BBICOTAX. https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amayd o reme " AtmocdepHoe naBieHue"
47 JleicTBHE KUIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TEJIO. Bbu6mmoteka [JOK
ApxuMeioBa cuia. https://m.edsoo.ru/ff0a3276
48 Jlaboparopnas padota «Ornpee/ieHie BHITATKHUBAIONIEH CHIIBI, bubmuoreka [IOK
JEUCTBYIOIIEH Ha TEJI0, TIOIPYKEHHOE B KHUIKOCTHY https://m.edsoo.ru/ff0a33fc
o | Tmm e o e
https://m.edsoo.ru/ff0a3514
Tena»
bubmuoreka [IOK
50 Hnaparine Ter https://m.edscL:c;).ru/ff0a3a96
51 Jlaboparopnas padota "KoHcTpyrpoBaHue apeoMeTpa Hin
KOHCTPYMPOBAHHUE JIOJIKU U OTIpeJIeieHIE €€ rpy30no1bEMHOCTH"
Pemenue 3anau mo temam: «lInaBanu B.
52 BZ3;yx:Hj13iaHH:>>,e«ﬂaBHCHHe TBep;I::Iz,(H’l(“)eﬂ, KUJIKOCTEN U BH6H_HOTeKa HOK
Fa30By https://m.edsoo.ru/ff0a3654
53 KOHTponLIjasI paborta no Teme «JlaBieHue TBEpABIX Tell,
KHUJKOCTEN U Ta30B»
54 Mexanundeckas padora. bubmrorexa LIOK

https://m.edsoo.ru/ff0a3f82
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https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

bubnunoreka LIOK

55 MotuHocts. EAMHUIIBI MOIITHOCTH. 1 https://m.edsoo.ru/ff0a3fe?
56 ypOK:I/ICCJIeI[OBaHI/Ie "Pacy€r MOIIHOCTH, pa3BUBAEMOM NpU 1 1
noawséMe 1o jectHuue"
57 [IpocTteie Mexanu3mel. Peruar. PaBHoBecue cuil Ha peluare. 1
58 Peruaru B Texnuke, 01Ty M ipupose. Jlabopatopnas padora 1 05 Bu6muotexa [JOK
«MccnenoBanue ycioBHil paBHOBECHSI PbIUaray https://m.edsoo.ru/ff0a478e
59 Pemenne 3amad no reme «Yca0BUS pAaBHOBECHUS pblUara 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a48a6
50 Koaddunuent nonesnoro neiicteus mexannsma. Jlabopatopuas 1 05
pabota «M3mepenne KII1/l HakIOHHON TIIOCKOCTH»
61 Pemenue 3agau mo reme "Pabora, momuocts, KITJ[" 1 ﬁggg?;:ﬁée?si?’ﬁ/ﬁ()a Ac48
62 Mexanunueckas sHeprusi. Kunernueckas ¥ moTeHIIHAIbHAS 1 bubnnoreka [JOK
JHEPTHsL. https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUMU. 1 bubmroreia LIOK
https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEpUMEHT 10 TeMe "DKCIEePUMEHTaIbHOE ONpeieIeHIE
64 W3MEHEHUSI KHHETUYECKON U MOTEHIMAIIbHON YHEPTUH TTPU 1 1
CKaTBIBAHUH TeJIa TI0 HAKJIOHHOM TIJIOCKOCTH"
65 Kontponbnas padota nmo teme «Pabota 1 MOIIHOCTh. DHEPTUS» 1
66 PesepHbiil ypok. Pabora ¢ Tekctamu o Teme "MexaHndyeckoe 1 bubmuoreka [IOK
ABHXKeHUe" https://m.edsoo.ru/ff0adee6
67 PesepBHrlit ypok. Pabora ¢ Tekctamu o teme "Jlapnenue 1 bu6muoreka [JOK
TBEP/IBIX TEJI, XKHUIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PezepaHublii ypok. Pabora ¢ Tekctamu o teme "Pabora. 1
MoutHocTs. DHeprus”
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



https://m.edsoo.ru/ff0a3f82
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8 KVIACC

KoaunuecTBO 4acoB

Ne T Koutpoanr Ilpaktm  JJIeKTpOHHbIE HH(PPOBLIE
n/n eMa ypoka Bcero HbIE yecKue oﬁpasoBaTe.ﬂbnme
padoThbI padoTbI pecypchbl
1 OCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHO-KMHETUUECKON TEOPUHU U UX 1 bubmuorexa [IOK
OIIBITHBIE MTOJITBEPIKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mogenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSHUM 1 bubmmoreka [JOK
BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHEe CBOMCTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO
4 COCTOSTHUH BEIIECTBA HA OCHOBE MOJIOKEHUIN MOJIEKYISIPHO- 1
KMHETUYECKOU TEOPUU
5 Kpucrannunueckue u amopdHble Tena 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KamWUIIPHOCTh. [[oBepXHOCTHOE HATSHKEHUE 1 bubnuorexa LOK
https://m.edsoo.ru/ff0a5530
7 TemoBoe paclIupeHue U CkaTue 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TEMIOBOTO 1
JIBUKEHUS YaCTHI]
9 Buyrpennss sneprus. CriocoObl U3BMEHEHUs BHYTPEHHEH 3HepTrun 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun 1 bubmorexa HOK
https://m.edsoo.ru/ff0a6412
1 Ypok-koHpepennus "[IpakTudeckoe UCTOIb30BaHUE TEIIIIOBBIX 1 1 bubnmnorexa [JOK

CBOICTB BEIIECTB U MaTCpraJIOB B LEIAX 3Heproc6epe>i<eHH;1”

https://m.edsoo.ru/ff0a65c0
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bubnunoreka LIOK

12 KomanuecTtBo TeIioTel. YaenabHas TEIIOEMKOCTD https://m.eds00.ru/f0a6976
13 YpaBHeHue TerioBoro 6ananca. TermmooOMeH U TeIIoBoe bubmmoreka [JOK
paBHOBeCHE https://m.edsoo.ru/ff0a7088
14 JlaGopaTtopHnas pabota "VcciaenoBanue sSiBJICHUS TEIJI000MEHa bubmuorexa [IOK
IPY CMENIMBAHUK XOJIOJAHOM U TOpsYeii BOIbI" https://m.edsoo.ru/ff0a6a98
15 Pacuer xonmuuecTBa TEIIOTHI, HEOOXOAMMOTO [l HAarPeBaHUS
TeNa U BBIAEISEMOr0 UM MIPH OXJIAXKICHUU
16 JlabGopaTtopHas pabota "OnpeneneHue yaeabHON TEMII0EMKOCTH bubmmoreka [JOK
BemlecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMIMBa. Y ieJbHas TEeII0Ta CrOPaHUs bubmmorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [ImaBneHue u oTBEpAEBaHUE KPUCTAIUIMYECKUX TEI. Y I€IIbHA Bbu6motreka [JOK
TEIJIOTA TUIABJICHHSI https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "OnpeneneHue yaeabHON TEMIOThHI bubmuoreka [JOK
TUIaBJIEHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [Tapoo6pazoBanue u konaeHcanus. Mcnapenue BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a740c
21 Kunenue. Y nenpHas Temnora napooOpa3zoBaHUs U KOHEHCAIUH. bubmmnoreka HOK
3aBUCHMOCTh TEMIIEPATYPhI KUIIEHHSI OT aTMOC(HEPHOTO JIaBICHHSI https://m.edsoo.ru/ff0a786¢
99 Brnaxxnocts Bo3ayxa. JlabopatopHast pabota "Onpenenenue bubmuoteka [IOK
OTHOCHUTEJIBHOW BIIaXKHOCTH BO31yXa" https://m.edsoo.ru/ff0a7628
23 Pemienue 3a1a4 Ha onpeeneHre BIaKHOCTH BO3yXa
24 [TpuntMIIBI pabOTHI TEIIOBBIX ABUTaTENe. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPaHUs
o5 KIIJI TermoBoro aurartens. TeIIoBble ABUTAaTSIN U 3alllUTa bu6nunorexa LIOK
OKpy’KatoIiei cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHs U MPEBPAIICHUS SHEPTHUH B TETUTOBBIX
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nporeccax

97 [ToaroToBka K KOHTPOJILHOM padoTe mo Teme "TermnoBbie bubnuorexa [IOK
siBjieHUs. I3MeHeHre arperatHbiX COCTOSHUM BelecTBa" https://m.edsoo.ru/ff0a83f2
28 KoHnTtposbHas padota mo teme "TertoBsie siBiaeHus. i3meHnenue bubmuorexa [IOK
arperaTHpIX COCTOSIHUI BemecTa" https://m.edsoo.ru/ff0a86ae
29 OnexTpuzanus Ten. J{Ba poaa 3IeKTpHUECKUX 3apsi/ioB
30 VYpoxk-uccienopanue "IaeKTpU3alus T€I UHAYKIUEH U IpU
COIPUKOCHOBEHUU"
31 B3aumopeiicTBue 3apskeHHbIX Tell. 3aKoH KyloHa. bubmmorexa [IOK
https://m.edsoo.ru/ff0a87e4
39 DnekTpuueckoe nose. HanpsskeHHOCTh JIEKTPHUYECKOro MOJIs. bubmmoreka [JOK
[TpuHIMIT CYTIepIO3UIIMHU IEKTPUYCCKUX MOJICH. https://m.edsoo.ru/ff0a8a0la
33 Hocurenu snexktpudeckux 3apsaoB. DJIeMEHTapHBIN 3apsi.
Crpoenue aToma.
34 [IpoBOgHMKY U TUANEKTPUKH. 3aKOH COXPAHEHUS bubmmnorexka HOK
AIIEKTPUIECKOTO 3apsia. https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1a4 Ha IpUMEHEHNE CBOMCTB AIEKTPUIECKUX bubmmnoreka HOK
3apsIoB. https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUUYECKUI TOK, YCIOBHS €r0 CyllecTBOBaHUS. McTouHuKN bubnnorexa [JOK
AIIEKTPUIECKOTO TOKA. https://m.edsoo.ru/ff0a95a4
37 JlefcTBHS 3TIEKTPUUECKOT0 TOKaA. bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenopanue "JleicTBUE AIEKTPUIECKOTO MO Ha
MPOBOJHUKY U JUAIEKTPUKHA"
39 DNEKTPUYECKU TOK B METaJUIaX, JKUIKOCTSIX U Ta3ax. Bubmmorexa LIOK
https://m.edsoo.ru/ff0a9838
40 DneKkTpuueckas 1ernb U €€ COCTaBHbIC YacTH.
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41 Cuna toka. JlabopatopHas padora "V3mepeHue u peryaupoBaHue 05 bubmmoreka [JOK
CHIIBI TOKA" https://m.edsoo.ru/ff0a8bd6
42 Dnekrpudeckoe HanpspkeHue. BonsTMmerp. Jlaboparopras pabora 05 bubmmoreka [JOK
"M3MepeHue U peryaupoBaHue HanpsoKeHus" https://m.edsoo.ru/ff0a%e14
43 ConpoTuBiieHUE NPOBOJHUKA. Y AEIBHOE COIPOTUBIICHUE bubmuorexa [IOK
BEIIIECTBA. https://m.edsoo.ru/ff0aa738
JlaGopatopHast paboTa "3aBUCUMOCTH JIEKTPUIECKOTO
44 conp(I))THBJII)eHH;IpnpOBoz[HHKa OT €ro JJIMHBI pnnomamd 1 Bubmmorexa IOK
. ’ https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUEHUs U MaTepualia
45 3aBUCHUMOCTH CHJIBI TOKA OT HampspKeHus. 3akoH Oma Jist bubmmoreka [JOK
y4acTKa IeIH. https://m.edsoo.ru/ff0aad4a
JlaboparopHas paboTta "HccrnenoBanue 3aBUCIMOCTH CHIIBI TOKA,
46 Hz[ympero Eepesr;eancmp oT cI([)npomBneHmI pe3ucTopa u 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0aa04e
HaNpsHKCHUS Ha PE3UCTOpe
47 [TocnenoBarenbHOE U MapaylieIbHOE COEANHEHUS TPOBOIHUKOB.
JlaboparopHnas padota "IIpoBepka npaBuia CloXeHUs
48 Haprll)H(eHII)/Iﬁ H[I)DI/I HOCJ‘ICJI(I))BaTCIJ)'II)HOf/I COECIMHEHHH JIBYX 1 bubmmorexa LIOK
| https://m.edsoo.ru/ff0aaa58
pe3UcTOpoB
49 JlaGopatopHas pabota "IIpoBepka nmpaBuia A CUIIbI TOKA IPU 1 bubmuoteka [IOK
napauIeIbHOM COSTMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemienue 3a1a4 Ha npuMeHeHue 3akoHa OMa Ui pa3Iu4HOro bubmuoreka [IOK
COEMHEHUS TIPOBOIHUKOB. https://m.edsoo.ru/ff0aaf8a
51 PaGota n MoOILIHOCTD AMEeKTpUYEeCcKOro Toka. 3akoH J[koyss- bu6muoreka [JOK
Jlenmna. https://m.edsoo.ru/ff0ab124
JlaGopatopHas pabota "OmnpeneneHne paboThl U MOIITHOCTH bubmuorexa [IOK
52 1
AIIEKTPUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
53 DJeKTpUYECcKUe EeTH U MOTPEOUTENN IEKTPUIECKOI SHEPTHH B bubmuoteka [IOK

obITy. KopoTkoe 3ambikaHUe.

https://m.edsoo.ru/ff0ab660
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[ToaroroBka Kk KOHTPOJIBHOU pabOTE MO TeMe "DICKTpUUECKUE

54 3apsibl. 3apsSKEHHbBIE TeJla U UX B3auMoaecTBUs. [locTosTHHBIN bubmorexa HOK
o https://m.edsoo.ru/ff0abd2c
JIEKTPUUYECKUIN TOK
KonTponpHas padora o Teme "DIeKTpruIeCKue 3apsiabl.
55 3ap51)II:eHHBI€ le)ﬂa U UX BsaHMoneﬁCTBI;m. HOCTOSIIfHBIfI bubmorexa HOK
N https://m.edsoo.ru/ffOabea8
ANEKTPUUECKUIN TOK
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBUE.
57 Vpok-uccnenosanue "M3ydeHue nosiel MOoCTOSIHHbIX MarHUTOB" 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ac3d0
58 MaruuTtHoe 1mojae. MarautHoe 1moje 3eMJIM U ero 3HauCHHE I bubnunoreka LIOK
KM3HU Ha 3emie. https://m.edsoo.ru/ffOacOba
59 OnbIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO TOKA bubnnoreka [JOK
MarHuTHOE 1oJIe KaTyIIKH ¢ TOKOM. https://m.edsoo.ru/ff0ac1d2
[IpumeHeHne AIeKTPOMArHuToB B TexHUKe. JlabopaTopHas
60 pzf60Ta "I/I3yquI/IeTszeI7ICTBI/I51 MarHUTHOTO MOJIS HI;. Hp(I:BOI[HI/IK c 0.5 Bubmmorexa IOK
| https://m.edsoo.ru/ff0ac74a
TOKOM
DIEeKTPOABUTATENH MOCTOSTHHOTO TOKA. Vcnonb3oBanue
61 ANEKTPOJBUIATENICH B TEXHUYECKUX YCTPOMCTBAX U Ha bubmuoreka [JOK
tpancnopte. JlaboparopHas padota "KoHcTpyrpoBanue u https://m.edsoo.ru/ff0ac86¢c
u3ydeHue padoThl dNeKTpoaBUraTens"
62 Onpitel Gapanes. 3aK0H MEKTPOMArHUTHON HHAYKIMH. [IpaBuio
Jlena.
Onekrporerepatop. CrocoObl MOTyYeHUS MEKTPHIESCKONR
63 SHEPruu. DIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX HICTOYHHKAX
SHEPTHH.
64 [ToaroroBka k KOHTPOJIBHOU paboTe MO Teme "DIEKTpUUECKUE U
MarHuTHBIE SIBJICHUS"
65 KoHnTtponbHas pabota mo teme "DIeKTPUIECKHE U MarHUTHBIC bubnuotexa [JOK
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https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

https://m.edsoo.ru/ff0ach14

ABJICHUS"
66 PesepBublii ypok. Pabota no Teme "TeruioBsie siBinenus" 1 ﬁﬁiﬁ?iﬁsiﬁﬁ/fmcwe
67 PesepBHbIii ypok. Pabota o teme "I1oCTOSIHHBIN 3JIEKTPUUCCKUN 1 bubmuorexa [IOK
TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBublii ypok. Pabota o Teme "MaruuTHbie sIBIEHUS" 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145



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

9 KJIACC

KoanuyecTBo 4yacoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema ypoka Konrpoas  Ilpakru oOpa3oBaTe/ibHbIE
Bcero HbIE yecKkue
pecypcsbl
padoThI padoTshI
1 MarepuanibHasi Touka. Cucrema oTcuéra. 1
5 [Iepemenienue. 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0ad19a
3 OnpeneneHne KOOpAUHATHI ABMKYILErOCs TeNa. 1
4 [Iepemenienue npu NpsIMOJIMHEHHOM PABHOMEPHOM 1 bubnuoreka [IOK
ABHKCHHH. https://m.edsoo.ru/ff0ad8d4
) [TpsimonuHENHOE PABHOYCKOPEHHOE ABUKECHUE. Y CKOPEHHUE. 1
5 CkopocThb MPSIMOJIMHENHOTO PABHOYCKOPEHHOTO JIBUKEHUSI. 1 1 bubnuoreka [IOK
I'pacpuk cropoct. https://m.edsoo.ru/ff0adb18
7 [IepemMenenue npu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM 1
JBUKCHHH.
[lepemenienue Tena npu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM bubmuoteka [IOK
8 " 1
JIB)KEHUH 0€3 HauaJIbHOW CKOPOCTH. https://m.edsoo.ru/ff0ael76
9 JLP. Ne 1 «MccnenoBanue paBHOYCKOPEHHOTO JIBKEHUSI 0€3 1
HA4YaJIbHOU CKOPOCTU»
10 Pemenue 3anau «lIpsmonuHeiiHOE paBHOYCKOPEHHOE 1 bubmmnorexka HOK
JBIDKCHUEY https://m.edsoo.ru/ff0ae612
11 K.P. Ne 1 «PaBHOMEpHOE M pABHOYCKOPEHHOE JIBH)KCHHE 1 bubmuoreka [JOK
https://m.edsoo.ru/ffO0ae72a
12 OTHOCHUTEIBHOCTD JIBUKCHUS. 1 but6mmorekxa [IOK
https://m.edsoo.ru/ff0ae982
13 HNuepunaneubie cuctemsl orcyera. Ilepsbiit 3akoH HproToHa. 1 bu6muoreka [JOK

https://m.edsoo.ru/ff0aeb6c



https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

Bropoii 3akon HerotoHna.

bubnunoreka LIOK

14 https://m.edsoo.ru/ffOaeca2

15 Tpernii 3akoH HproTOHA.

16 CB000HOE MajicHUE TeJl. bub6nmoreka [IOK
https://m.edsoo.ru/ff0aee28

17 JIBukeHue Tena, OpOIIEHHOTO BEPTUKAILHO BBEPX. bubmmoreka [JOK
https://m.edsoo.ru/ff0af738

18 JL.P. Ne 2 «M3mMepeHHe yCKOpPEHUs: CBOOOTHOTO TaICHUS» bubnmnoreka HOK
https://m.edsoo.ru/ff0afa26

19 3aKOH BCEMUPHOIO TATOTEHUS. bubnuorexa [IOK
https://m.edsoo.ru/ffOaf8be

20 YckopeHue cBOOOAHOTO MAJACHUS Ha 3eMJIe U IPYTHX bubmmoreka [JOK

HEeOECHBIX TeJax. https://m.edsoo.ru/ff0afb8e

21 Pemenue 3anau «3akonsl HeroToHa bubnuoreka [{OK
https://m.edsoo.ru/ff0af044

29 [IpssMonMHENHOE ¥ KPUBOJIMHEWHOE JBIKEHUE. J[BUKEHNE

TeJa MO OKPY>KHOCTHU € TOCTOSIHHOU 110 MOJIYJIFO CKOPOCTBIO.

93 HckyccTBeHHBIE CITYTHUKU 3€MIIH. bubmuoreka [{OK
https://m.edsoo.ru/ff0af5f8

24 Nmnynbe Tena. 3akoH COXpaHEHUs UMITYJIbCA. bubmuoteka [IOK
https://m.edsoo.ru/ff0af33c

25 PeaktuBHOe nBMkeHHE. PakeThl. bubnuorexa LOK
https://m.edsoo.ru/ffOafe36

26 Pemenne 3amau «3akoHBI COXpaHEHUSD)

97 K.P. Ne 2 «3akoHBI B3aMMOIEHCTBUS U ABVKEHUS TEID) bubnunorexa LIOK
https://m.edsoo.ru/ff0b02b4

28 KonebarenpHoe nmkenne. CBOOOIHBIE KOJICOAHUS. but6mmoreka [IOK

MastHuk.

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

29 Bennuunel, xapakTepusylomie kojiedareabHoe ABHKEHUE. bubmmoreka [JOK
https://m.edsoo.ru/ffOb06ec
30 JL.P. Ne 3 «MccnenoBanue 3aBUCUMOCTH MEPUOJIa U YACTOTHI bubnunorexa LIOK
HUTSIHOI'O MasdTHHUKA OT €0 JJIMHEI» https://m.edsoolru/ffObO?fa
31 3aryxaromue KoiebaHus. BelHyKIeHHBIC KOIeOaHusl. bubnuorexa [IOK
https://m.edsoo.ru/ff0b096¢
32 Pacnipoctpanenune konebanuii B cpeae. Bomubl. [Ipogonbabie
Y TIOTIEPEYHBIE BOJIHBI.
33 Jlnnna BosiHbl. CKOPOCTh pacpoCTpaHEHUs BOJIH. bubnuorexa [IOK
https://m.edsoo.ru/ff0b0a84
34 HcTouHnku 3ByKa. 3ByKOBbIE KOJI€OaHMUS. Bbu6mmoteka [JOK
https://m.edsoo.ru/ff0b0db8
35 Bricota u TemOp 3ByKa. ['poMKOCTh 3ByKa.
36 Pacnpoctpanenue 3Byka. CKOpOCTb 3BYyKa.
37 Otpaxkenue 3Byka. IXo0. Bu6moreka [JOK
https://m.edsoo.ru/ff0b0c32
38 K.P. Ne3 «Mexanuueckue KojieOaHUs U BOJTHBD)
39 MaruauTtHoe 1nosje u ero rpagpudeckoe n300paxeHue. bubmmnoreka HOK
HeomHopoaHOE M 0THOPOTHOE MaTHUTHOE TTOJIE. https://m.edsoo.ru/ff0b12fe
40 Hampasnenue Toka u HampaBlieHUE JIMHUN €r0 MarHUTHOTO bubmuoteka [{OK
TIOJISI. https://m.edsoo.ru/ff0b1858
41 O6Hapy)KeHI/IeUMaFHI/ITHOFO TIOJIA 110 ero JICWCTBUIO HA bubnnorexa [JOK
BIIEKTPUYCCKUH TOK. 11paBHIIO JI€BOU PYKH. https://m.edsoo.ru/ff0b20f0
42 WNHaykiwst MarHUTHOTO TOJIS.
43 MarsauTHBIH MOTOK. bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a
44 SIBieHMe ANEKTPOMArHUTHOM UHIYKIIUH.
45 JI.P. Ne 4 «3yueHue sIBIEHUS AIEKTPOMarHUTHOM Bu6morexa LIOK

VHTYKIITW



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

https://m.edsoo.ru/ffOblaec

46 [TonyuyeHune nepeMeHHOr0 MEKTPUIECKOro TOKA. bubnmnoreka HOK
https://m.edsoo.ru/ff0b197a
47 DIIeKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
https://m.edsoo.ru/ffOb21fe
48 DJIEKTPOMAarHUTHBIE BOJIHBI.
49 DNeKTpOMarHuTHasl IPUPO/Ia CBETA.
50 K.P Ne4. «Q1eKkTpoMarHuTHoe moJie»
51 PannoakTHBHOCTH KaK CBUAECTEIHCTBO CIOKHOTO CTPOCHHUSI
aTOMOB.
59 Mopnenu aromoB. OnbiT Pesepdopra. bubmmoreka [JOK
https://m.edsoo.ru/ff0b23ca
53 PannoakTuBHBIE PEBpALICHUST AaTOMHBIX SIIED. bubnuorexa [IOK
https://m.edsoo.ru/ff0b25f0
54 DKCIEepUMEHTATbHBIE METO/IbI UCCIICOBAHUS YACTHII.
55 OtkpeiTHe TpoToHa. OTKPBITHE HEUTPOHA. ﬁgg:?lxe;asi?ﬁ/ ff0b2abe
56 CocraB aroMHOTO siipa. MaccoBoe 4nciio. 3aps10BOe YUCIIO.
N3oTomnsl.
57 DOHeprus cBs3u. [ledekt macc. bubmuoreka [JOK
https://m.edsoo.ru/ffOb2fe6
58 Henenue sanep ypana. Llennas peakius. bubnmnorexa [JOK
https://m.edsoo.ru/ff0b2c6c
59 SnepHbIi peakTop.
60 JLP. Ne 5 «M3yuenue neneHus sapa aroma ypaHa 1o bu6muoreka [JOK
hororpadun Tpekos» https://m.eds00.ru/ff0b31d0
61 AToMHas sHepreTrka. buonornyeckoe AecTBUE paaraIiuy. bu6nunorexa LIOK

https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

62 TepMosimepHas peakuusi. 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0b38c4
63 Pemenue 3anau «CtpoeHue atoma 1 bubnunorexa LIOK
https://m.edsoo.ru/ffOb3aea
64 K.P. Ne5 «Ctpoenue aroma» 1 bubnmnoreka HOK
https://m.edsoo.ru/ffOb3c5¢c
65 [ToBTOpeHne «MexaHuyeckoe IBUxkeHue. MexaHndeckue 1 1
KOJICOQHMS
66 [loBTOpEHUEe «IIEKTPOMArHUTHOE MOJIE» 1 1
67 [ToBTOpenne «CtpoeHue aTomar 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0b3f2c
68 ['omoBast KOHTpOJIbHAS padoTa. 1 bubmmoreka [JOK
https://m.edsoo.ru/ffOb444a
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 17



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» ®usmka, 7 xknace/ [epeimkun A.B., OGIIecTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO «/[[PODA »;
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

» ®uswnka, 8 xkiacce/ [lepeimkun A.B., OOIIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO «[[PODA»;
AxumonepHoe obmectBo «M3natenbeTBo «IIpocBerenue

» ®usuka, 9 xnace/ [eppimkun A.B., ['yrauk E.M., O6uiecTtBo ¢ orpaHu4eHHON

0TBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe obmecTtBo «M3natenscTBo «IIpocBemmenuey
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