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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOI'O OOLIEro oOpa3oBaHUs COCTaBJIEHA HA OCHOBE
NOJIOKEHUH W TpeOoBaHMA K pe3yiabTaTaM OCBOCHHsST Ha 0a30BOM ypOBHE OCHOBHOM
obOpasoBarenbHON Tporpammel, npeactaBieHHbIX B PI'OC OO0, a takke ¢ yuéroM (denepanbHOM
paboueii mporpammsl BocrinTanus U KoHuenmmu npenogaBanus yueOHoro npeamera «Pu3nkay.

Copneprkanue nmporpammsl Mo (U3MKE HANpaBiIeHO HAa (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYyYaroIMXCS M OPraHU3alUI0 W3y4eHUs (U3MKW Ha JEATEIbHOCTHOW OCHOBe. B
porpaMme 1o (pu3MKe y4uThIBatOTCS BO3MOXKHOCTH Y4eOHOI0 IpeIMeTa B peanu3aluy TpeOoBaHUH
OI'OC OO0 k mIaHUPYEMbIM JTMYHOCTHBIM U METAIPEIMETHBIM pe3yibTaTaM OOydeHUs, a TaKkKe
MEXIIPEIMETHBIE CBA3HM €CTECTBEHHO-HAYYHbIX YUEOHBIX NIPEIMETOB HA YPOBHE OCHOBHOT'O O0ILEro
o0OpazoBaHusl.

[Iporpamma mo ¢u3uke ycTaHaBIMBaeT paclpelieieHue ydyeOHOro marepuana 0 Toaam
o0yueHus (1o Kiaccam), peaaaraeT IPUMEPHYIO MOCIE10BAaTEIbHOCTh U3YUEHHSI TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTH NIPEIMETHOTO CO/IEPIKAaHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroLIXCsl.

[Tporpamma o ¢u3uke pazpaboTaHa ¢ IETbI0 OKAa3aHUS METOIUYECKON MOMOIIU YYUTENO B
co3/laHuM paboueil mporpamMmbl 10 y4eOHOMY ITpEeIMETY.

OusmKa SBISAETCA CUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEIMETOB,
IOCKOJIBKY (PM3UYECKUE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U SIBICHUHM, M3ydaeMbIX XUMHEH,
Ouosorvel, acTpoHOMHEW W (QU3MUYECKOW reorpadueld, BHOCUT BKIIQJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHpa, IPeAOoCTaBIIseT Hauboiee ssiCHble 00pa31bl IPUMEHEHHUS HAyYHOI'O0 METO/1a NO3HAHNUS,
TO €CTh CII0C00A MOJIYyYE€HUS JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa w3 MIaBHBIX 3a7ad (U3NYECKOro oOpa3oBaHUs B CTPYKType oOuiero obpa3oBaHus
COCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH M MHTEpeca K HayKe Yy
oOyJaromuxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE TMpENAIojiaraeT OBJIAIACHHE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOLIMMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb!

® Hay4HO OOBSCHSATH SBJICHHUS;

® OIIEHMBATh ¥ IOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEJOBAHUS;

® UHTEpIPETUPOBaTh JaHHBIE M HCIOJIb30BATh HAYYHBIE JI0KA3aTEJIbCTBA IS MOTYYECHHUS
BBIBOJIOB.

[lenmn wu3ydyeHuss ¢GU3MKA Ha YpPOBHE OCHOBHOTO OOIIEero oOpa3oBaHUsI OMpENEICHBI B
Konuenmun npenoxaBanus yyeOHoro mnpenmera «®dusnka» B 00pa30BaTENIbHBIX OpPraHU3aIMIX
Poccuiickoit  @enepanuu, peaqu3ylOIIMX OCHOBHBIE 0OIIe00pa3oBaTeabHble MPOrPaMMBL,
yrBepxkaA€HHON pemenueM Kosutermm MunncrepcrBa mpocsemieHuss Poccuiickoit denepaunn
(mpotokoin ot 3 nexadps 2019 r. Ne [IK-4BH).

Henu nzyvyenus pU3NKH:

e npuoOpeTeHne UHTepeca U CTPEMIICHUs 00yJaromuXxcs K HaydHOMY M3yYEHHIO MPUPOIBI,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMpPEACTAaBIEHUH O HAYYHOM METOoJe TO3HaHus U  (HOpMHUpOBaHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

e (QopMHpOBaHME HAyYHOTO MHPOBO33PEHMs KaK pe3ysbTaTa HM3Y4E€HUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

e (GopMUpOBaHHE MIPEJICTABICHUN O POJIU PU3UKU JJIs1 Pa3BUTHS IPYTHX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHii;

® pa3BUTHE TMPEIACTABICHMA O BO3MOXHBIX cepax Oyaymeid npodeccnoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PM3HKOM, TOATOTOBKA K 1ajlbHEHIIeMy 00y4eHHIO B 3TOM HallpaBICHHUH.

JlocTikeHue 3THX 1eJIei mporpamMMsl 1o (GpU3MKe Ha yPOBHE OCHOBHOTO 0011Iero 0Opa3oBaHus
oOecreunBaeTcs pelieHueM CIEeAYOIUX 3a1aY:



e TpHOOpeTeHNe 3HAHUN O AUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHUYECKUX, TCIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

® TPHOOpPETEHNE YMEHUI ONUCHIBATh U OOBICHATH PU3NICCKUE SBICHUS C HCIIOIH30BAHHEM
MIOJTYYCHHBIX 3HAHHIA;

® OCBOCHHE METOJIOB pEIICHUS TMPOCTEHIINX pPacuy€THBIX 3ala4 C HCIOJIb30BaHHEM
(bU3HYECKUX MOJIEeNIel, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YMEHUU HAOIIOATh MPUPOIHBIC SBICHUS M BBIOJIHATH OMBITHI, JJA0OPATOPHBIC
paboThI U PKCTIEPUMEHTAIbHBIC UCCIIEIOBAHMS C HCIIOJIb30BAHHEM U3MEPHTENBHBIX TIPUOOPOB;

e OcCBOCHHE MPHUEMOB paboThl ¢ wuH(pOpManuUei (U3NIECKOTO COJNEPIKAHHS, BKIFOYAs
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHIKCHUSAX (U3WKH, aHAIN3 M KPUTHUYECKOE OICHUBAHUE
nHpopmanuu;

® 3HAKOMCTBO CcO chepamu mpodeccHOHANTBHON JeATEILHOCTH, CBA3aHHBIMU C (DU3HKOH, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUAX (DU3MUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BBI YpOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa3OBaHMS
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezlen0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJiacce — 102 yaca (3 yaca B HEJIEINI0).

[Ipennaraemslii B mporpamme o (U3MKE MepeueHb J1abopaToOpHBIX paboT U OMBITOB HOCUT
PEKOMEHAATENbHBIN XapaKTep, YIUTENb JeJIaeT BEIOOP MPOBEIEHUS JIAOOPaTOPHBIX paboT U OIBITOB
¢ y4€TOM MHAMBUAYAIBHBIX OCOOEHHOCTEH O00YyUaroluXcsl, CIUCKA IKCIIEPUMEHTAIbHBIX 3aJaHUM,
npeUlaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO IK3aMeHa 1Mo (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KIIACC

Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka O npupoze. SIBieHus npuponabl. PU3HUYECKHE SBICHUSA: MEXAHHUYECKUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMuYWHBL. 3mepenune ¢usmueckux BenuyuH. Dusmueckue MpHOOPHI.
[TorpemnocTs u3mMepeHuii. MexxayHapoHas CUCTEMa €IUHUII.

Kak ¢u3nka u 1pyrue ecTeCTBeHHbIE HAYKU U3y4aloT NPUPoLy. EcTecTBeHHO-HAYYHBIN METOT
MO3HAHMS: HAOJI0CHNE, TOCTAHOBKA HAYYHOI'O BONPOCA, BBIABUIKEHHE TUIIOTE3, SKCIIEPUMEHT I10
MPOBEpPKE THIIOTE3, OOBSICHEHHE HaOmomaemMoro sBieHUs. Onucanue (GU3MYECKUX SBICHUH C
IIOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, AIEKTPUIECKUE, MATHUTHbBIE, CBETOBBIC SIBJICHUSI.

2. ®usndeckue MpUOOPHl W TPOIEAYpa MPSIMBIX H3MEPECHUN aHAJIOTOBBIM U IH(PPOBBIM
puoOpoOM.

Jlabopamopuusie padbomot u onvimol.

Omnpenenenue HEHbl JEIeHUs IIKAIbl U3MEPUTEIHLHOTO MPUOOpa.
N3mepenne paccTOsTHUN.

N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.

Onpenenenue pasMepoB MalbIX TE.

5. U3mepenue TemmepaTypsl MpU MOMOIIM JKUJKOCTHOIO TEpPMOMETpa M JlaT4yHKa
TEeMIIepaTyphl.

6. [IpoBenenue wuccieqoBaHUs 1O MPOBEPKE TUIOTE3bl: JAIBHOCTh TMONETA IAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTYyCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEIEHUA 0 CTPOEHUHU BeleCTBA.

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, X pa3Mepbl. OMBITHI, TOKA3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEIIECTBA.

JBwxenue wyactuil BemecTBa. CBS3b CKOPOCTH JBWXKEHHUS 4YACTHI[ C TeMIIepaTypoil.
bpoynoBckoe nBuxkenue, auddys3us. BzaumonelcTBHE YaCTHIl BEIIECTBA: MNPUTSIKCHHE U
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHMSI  BELIECTBA: CTPOEHUE Ta30B, IKUAKOCTEH U TBEPABIX
(KpuCTaITMYECKUX) Tel. B3anMMOCBs3p MEXIy CBOWCTBAMH BEIIECTB B pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYISPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHBIX COCTOSTHUI BOJIBI.

Hemoncmpayuu.

1. HaGnronenre OpOyHOBCKOTO ABUKCHHUS.

2. Habmonenue nuddysum.

3. HaOmronenue sBieHUN, OOBACHAIOIMIMXCS MPUTSHKEHUEM WU OTTAJKUBAHUEM YaCTHI]
BEILIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Ouenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OnbITHI 10 HAOTIOICHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmBITH IO OOHAPYKCHHIO ICUCTBUS CHUIJT MOJICKYJIIPHOTO TIPUTSKCHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanudeckoe aBmxkeHue. PaBHomepHOE W HepaBHOMepHOe NBrKeHHe. CkopocTh. CpemHsist
CKOPOCTb MPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu 1 BpeMeHH JIBUKEHUSI.

SIBenne nHepuuu. 3aKOH MHEpUUH. B3auMoaeicTBUE TeN KaK MPUYMHA U3MEHEHHS! CKOPOCTH
JIBIKEHUs Ted. Macca kak Mepa MHepTHOCTH Tena. [lnotHocTe BemiecTBa. CBA3b MIIOTHOCTH C
KOJTMYECTBOM MOJIEKYJ B €AMHUIE 00BEMA BEIECTBA.

P



Cuna Kak XapakTepucThKa B3aumoaeicTBus Tei. Cuia ynpyroctu u 3akoH ['yka. 3mepenne
CUJIBI C TIOMOILIbIO AMHAMOMETpA. SIBJIEHHE TATOTEHUs U cuia TsbkecTh. Cuiia TSHKECTH Ha JPYrux
maHetax. Bec Ttema. HeBecomoctb. CliokeHue CHII, HANpPaBICHHBIX 110 OJHOW HPSIMOM.
PaBnogeiictByromas cuit. Cuna TpeHus. TpeHue CKONbKEeHUs U TpeHue nokos. Tpenue B npupoje u
TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tea.

N3mepenne ckopoCcTu MPSIMOJIMHEMHOTO JIBUXKEHHUS.
Habnroienue siBieHUs] UHEPIIUH.

HabGmtonenue n3meHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEll.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.

. ClioxeHue cuii, HalpaBJIEHHBIX 110 OJTHON IPSIMOIA.

JIaﬁopamopnbte pabomot u onvimel.

1. Ompenenenne CKOPOCTH PABHOMEPHOIO JIBIKEHUS (IIAPUKAa B JKUJIKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. Ompenenenue CpeaHel CKOPOCTH CKOJNBKEHHS OpycKka WM IIapuKa IO HaKIOHHON
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTHA TBEPIOTO Tea.

4. OnpIThl, JEMOHCTPUPYIOUINE 3aBUCHUMOCTh pacTsHKeHHS (aedopManuu) TMPYKUHBI OT
IIPUJIOKEHHOM CHJIBI.

5. OmBITHI, NEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJBXKEHHS OT Beca Tela |
XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIICHUS M YBETWYCHUS JaBjieHUs. JaBieHue ra3za. 3aBUCUMOCTh
naBjieHus raza ot o0béma, Temreparypsl. [lepenaua naBieHus TBEPABIMH TeIaMH, KUAKOCTIMH U
razamu. 3akoH [lackans. [lHeBMaTHdyecKkue MaIMHBI. 3aBUCHUMOCTH JIaBJICHUS JKUJIKOCTH OT
rinyounsl. ['uapocrarnyeckuit napagokc. Coodmaromnirecst cocyasl. [ napaBinyecKkue MEXaHu3MBbI.

AtMochepa 3emsn u atrmocepHoe naBieHHe. [IpuuMHBI CyHIECTBOBaHMSI BO3AYIIHOMN
obonouku 3emnu. OmbiT Toppuuennu. M3mepenue arMocepHOTO [aBieHHsS. 3aBHCHUMOCTH
aTMoc(epHOTro JaBJCHUSI OT BHICOTHI HaJl ypoBHEM Mopsi. [Ipnbops! 11t u3MepeHust aTMoCPEpHOTo
JIaBJICHUSI.

JelicTBrE KUAKOCTH U Ta3a HAa MOTPYKEHHOE B HUX TesOo. BeiTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPATypBhI.

Ilepenayda naBneHus KUIKOCTHIO U Fa30M.

Coobmmaronyecs: Cocy/sl.

I'mppaBnnueckuii npecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBUCHMOCTH BBITAJIKUBAIONIEH CUJIBI OT 00bEMa MOTPYKEHHOW YacTH Tejla U IJIOTHOCTHU
JKUJIKOCTH.

7. PaBeHCTBO BHITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHOW KHUIKOCTH.

8. YcioBue miaBaHUs TeN: TUIABAHKUE WX MOTPYKEHUE Te B 3aBUCUMOCTH OT COOTHOIIICHHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh YaCTH
Tena.

2. OnpeJeneHne BHITATKUBAIOIICH CHITBI, JICHCTBYIOIICH HA TEJIO, MTOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKHBAIOIIEH CHUIIBI, JEHCTBYIONIEH Ha TETO B KUIKOCTH, OT
Macchl Tela.

SuawNE

ok wdE



4. OnbIThI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI, JCHCTBYIOIICH Ha TEJIO0
B )KUJIKOCTH, OT 00BbEMA MOTPYKEHHON B )KUKOCTh YaCTH T€Ja U OT INIOTHOCTH JKUAKOCTH.

5. KonctpynpoBanue apeomeTpa WM KOHCTPYHUPOBAaHUE JIOJKA U OOpeleieHue eé
IPY30I0ABbEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocThie MeXaHU3MBIL: pbluar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBuno paBHOBecHs phlyara.
[TpumeHeHre paBuiia paBHOBECHUS pblyara K 0JI0Ky. «30s10To€e npaBuiio» Mexanuku. KITJ[ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas 3Heprus. Kunernueckas u noTreHuHaibHas sHeprus. [IpeBpaiienue ogHOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimel.

1. Onpenenenue pabOTHI CHIIBI TPEHUS IIPU PABHOMEPHOM JIBUYKEHUU Tella [0 TOPU30HTATIBLHON
MOBEPXHOCTH.

2. WccnenoBaHue yclIOBUM paBHOBECHUS pblyara.

3. Nsmepenue KII/] HakIOHHOI TIOCKOCTH.

4. N3yuyeHue 3aKOHa COXPAHEHUS] MEXaHUYECKON HEPTHH.
8 KJIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KHHETUYECKON TEOpUM CTPOEHUs BellecTBa. Macca u
pa3Mepsl  atroMoB M MouieKyd.  OmbIThl, MOATBEP)KAAIOIIME  OCHOBHBIE  IOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, JKHUIKOTO W Ta3000pa3HOr0 COCTOSHUH BemiecTBa. Kpucrammmdeckue u
amop¢ubie Tena. OObICHEHHE CBOMCTB Ia30B, KUIKOCTEH M TBEPIABIX TEJ HA OCHOBE MOJOKEHUMN
MOJIEKYJISIpHO--KMHEeTHYecKo Teopun. CMauuMBaHMEe W KalWUISIpHbIE sBJIeHUA. TersoBoe
pacIIupeHNe U CXKaTHE.

Temmnepatypa. CBsi3b TEMIIEPATYPbI CO CKOPOCTHIO TEIJIOBOTO ABM)KEHUS YacTULl. BHyTpeHHsIs
sHeprus. CrocoObl H3MEHEHUs! BHYTPEHHEN SHEpPruu: TeIulonepeiaya i coBepiieHue padboTel. Buabl
TEIUIoNEepe1aut: TeIJIONPOBOJHOCTh, KOHBEKLIUS, N3TyUEHHE.

KonnyectBo TemnoTel. YenpHas TEMIOEMKOCTh BellecTBa. TermiooOMeH U  TeIuloBoe
paBHOBecHe. YpaBHeHHE TemioBoro OanaHca. [lnmaBieHMe M OTBepAEBAHME KpPUCTANIMYECKUX
BEIIECTB. Y AenbHas TerioTa miasienus. [lapooOpasoBanue n konaeHcauus. Mcnapenue. Kunenue.
VYaenbHasg Temiaora napooOpa3zoBaHUS. 3aBHCHUMOCTh TEMIIEpaTypbl KUIEHUS OT aTMOC(HEpHOro
JIaBJICHMSL.

BnaxnocTs Bo3ayXa.

OHeprus TOIUMBA. Y IeJbHasl TENJI0Ta CTOPAHHUS.

[Tpunuumns! pabots! TemnoBbix apurateneit KIIJ tennooro nurarens. TemnoBsle qBurarenu
Y 3al1UTa OKPYXKaIOIIEH Cpeibl.

3aKOH COXpaHEeHMsI U MPEBPALICHHS SHEPTUU B TEIUIOBBIX IPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABMIKEHUS.

Hab6mronenue nuddys3un.

Habmroienue siBiieHni cMauuBaHUsI U KaWJUISIPHBIX SIBJICHUM.

HabmrofeHue TenaoBoro pacimpeHust Tedl.

V3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.
[TpaBuiia n3MepeHMs TEMIIEPATYPHI.

Buasl Terionepenayn.

OxJaxJieHue Ipu COBEPLICHUN PabOTHI.

N~ WNE



9. HarpeBanue mpu coBepiieHUH padOTH BHEITHUMHU CUJIaAMHU.

10. CpaBHeHuEe TEIUIOEMKOCTEH pa3IUYHBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HaGnroneHue MocTOsHCTBA TEMIIEPATYPhI P TUIABICHUU.

13. Mouenu TerIOBEIX ABUTATENIEH.

Jlabopamopuvie pabomol u onvimol.

1. OnbITel 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO HPUTSKEHHUSI.

2. OmBITHI 1O BRIPALTMBAHUIO KPUCTAJIIOB MOBAPEHHOM COJIM WIIM caxapa.

3. OnbITHI O HAOJIOIEHUIO TEINIOBOTO PACIIUPEHUS ra30B, )KUJIKOCTEH U TBEPABIX TE.

4. OmnpeneneHue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTbD JIaBJICHHS BO3/lyXa OT €ro 00bEMa U HarpeBaHus
VI OXJIQXKICHUS.

6. [IpoBepka rumoTe3pl JIMHEWHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKAa O KMJIKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TEeMIIEPATYypPHI.

7. Habnionenue W3MEHEHUs BHYTPEHHEH HSHEPruM Tena B pe3yibTare TeIlonepenadud u
paboThl BHEIITHUX CHII.

8. HccrnenoBanue sBIEHUS TEMIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpSUeii BOJIBI.

9. Ompenenenne KOJIMYECTBA TEIUIOTHI, IOJTYYEHHOTO BOAOH NP TEIJIOOOMEHE C HarpeThIM
METAJUIMYECKUM LUIUHAPOM.

10. Omnpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCIAPEHUS.

12. OmnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO3IyXa.

13. Ompenenenue yaenbHOM TEIUIOTHI IJIABICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJIEHHS.

OnekTpuszanus Tell. JBa poja 3JIeKTpUYECKUX 3apsioB. B3aumonencTBue 3apsKeHHBIX Ted.
3akoH KynoHa (3aBUCHMOCTb CHJIbI B3aUMOJIEUCTBUS 3apsyKEHHBIX TEJl OT BEJIIMYMHBI 3apsioB U
pPacCTOSTHUS MEX]TY TEJIaMH).

Onektpuueckoe moje. Hampsk€HHOCTh 3nekTpuueckoro mnosd. I[lpuHumn cynepno3sunuu
ANIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu sanexkTpudeckux 3apsaoB. DIEMEHTApHBIN dJIeKTpuueckuil 3apsa. CTpoeHue atoMma.
ITpOBOAHMKY M TUAIIEKTPUKH. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3apAa.

ONEeKTpUYEeCKU TOK. YCJIOBHS CYLIECTBOBAHMSI AJIEKTPUYECKOrOo TOKa. VICTOUHMKH
IOCTOSIHHOTO TOKa. JIeHCTBHA SIEKTPUYECKOro TOKa (TElIoBOE, XHMHYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onekrpuueckas nenb. Cuiia Toka. JIeKTpuuecKoe HanpsbkeHue. ConpoTUBIIEHNE TPOBOAHUKA.
VYaenbHOEe compoTuBiieHHE BemlecTBa. 3akoH Oma st yuyactka uenu. IlocnenoBarenbHoe u
NapauIeIbHOE COEINHEHNE IPOBOIHUKOB.

Pabora 1 MomHOCTH 37€KTpUUecKOro Toka. 3akoH Jlxoymns—JleHmna. DnekTpudyeckue Lenu u
NOTPEeOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBHE TMOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJe.
MaruauTtHoe nose 3eMiId U €ro 3HadeHue i KU3HU Ha 3emute. OnelT Opcrena. MarautHoe nose
aneKTpudeckoro Toka. [IpuMeHeHne >neKTpoMarHuToB B TeXHUKE. [[eficTBe MarHUTHOTO MOJIS Ha
IIPOBOAHMK C TOKOM. DJIEKTPOABUIATEb IOCTOSIHHOTO TOKA. Vcronp30BaHue 2IEKTPOABUTATENEH B
TEXHUUYECKHUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneiter ®apanes.  SBneHue  dJI€KTpOMarHUTHOM — wHAyKuuu. IlpaBwio  Jlenna.
OnekrporeHepatop. CrnocoObl MOMY4YeHHUS] DSJIEKTPUUYECKOM HSHEPruu. OJNEKTPOCTAHIIMKM Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexrpusauus Ten.

2. JIBa pona >NeKTpUIECKHUX 3apsI0B U B3aUMOJICHCTBUE 3apsHKEHHBIX TeEll.

3. YCTpOHCTBO U IEHCTBHE AIIEKTPOCKOIIA.



DneKTpocTaTHuecKast UHIYKIIHSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0B.
[TpoBOAHMKY U TUIIEKTPUKH.
MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.
HIcTOYHUKH TOCTOSTHHOTO TOKA.
JIefiCcTBHS DIIEKTPUYECKOTO TOKA.
0. DneKTpuYecKuil TOK B KUIKOCTH.
11. T"a3oBblii pa3ps.
12. V3mepeHue cUiIbl TOKa aMIIEPMETPOM.
13. M3mepeHue 3MeKTPHUUECKOT0 HANPSIKEHUS BOIBTMETPOM.
14. Peocrtat u MarasuH CONPOTHBIICHHH.
15. BzaumojelcTBHE MOCTOSTHHBIX MAarHUTOB.
16. MopnenupoBaHuEe HEBO3MOXKHOCTHU Pa3eNeHUs MOJTIOCOB MarHUTA.
17. MonenupoBaHUE MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
18. OmnmiT Dpcrena.
19. MarauTHOE 1oJje TOKa. DIeKTPOMArHHUT.
20. [leiicTBME MarHUTHOTO IOJIA HA IPOBOJHUK C TOKOM.
21. DnexTponBUTATENb MOCTOSTHHOTO TOKA.
22. VccnenoBanue SIBJICHUS SJICKTPOMAarHUTHON HMHTYKIUH.
23. OmbiTer Dapanes.
24. 3aBUCUMOCTb HAIPABJICHUS HHAYKIIMOHHOTO TOKA OT YCIOBHM €r0 BOSHUKHOBEHHUS.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnwvie pabomot u onvimel.
OnBITHI 110 HAOIIOACHUIO JIEKTPU3ALUU TEJI UHAYKIIMEH U P COPUKOCHOBEHUH.
HccnenoBanue qeiHCTBUS JIEKTPUIECKOTO MOJI HA MPOBOJAHUKH U JTUIIEKTPUKH.
COopka 1 IpoBepKa padOTHI JEKTPUICCKOH IETIH ITOCTOSTHHOTO TOKA.
H3mepeHue u peryJIupoBaHue CUIIBI TOKA.
N3mepenne u peryaupoBaHue HapsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKa, MAYIIETO 4Y€pe3 PE3UCTOp, OT CONMPOTUBIIEHUS
pe3ucTopa U HampsHKEHHUs Ha pe3UCTOope.
7. OnbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPHUECKOTO COMPOTHBICHUS MPOBOJHUKA
OT €r0 JJTMHBI, TUIOIIA/IA MTONIEPEUHOT0 CEYEHUSI U MaTepHaa.
8. IlpoBepka mpaBuiIa CIOKEHHS] HANpPSHKEHUH MPH MOCIEA0BAaTEIbHOM COEAMHEHHU JIBYX
PEe3UCTOPOB.
9. IIpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapalljIeIbHOM COSAMHEHUH PE3UCTOPOB.
10. Ompenenenrie pabOTHI AEKTPUISCKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
11. OmpeneneHrie MOIIHOCTH JEKTPHUUECKOTO TOKA, BBHIICTSIEMO Ha PE3UCTOPE.
12. UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA, WIYIIETO Yepe3 JaMIIOUKy, OT HANPSKCHHS Ha

HoOoo~No O R

oukrwdE

13. Ompenencnue KI1J] narpesates.

14. HccnenoBaHue MarHUTHOTO B3aMMOAEHUCTBUS MOCTOSTHHBIX MarHUTOB.

15. M3yuyeHne MarHUTHOTO TOJISl IIOCTOSTHHBIX MarHUTOB TPU WX 00BEIMHEHUH U Pa3/ICIICHUN.

16. HccnenoBanue AeHCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHl, JEMOHCTPUPYIOIINE 3aBHCUMOCTh CHIIBI B3aMMOJICHCTBHS KaTYIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA U HAIpaBJICHUS TOKA B KaTYILKE.

18. M3yueHne AeWCTBUS MATHUTHOTO ITOJISI HA TPOBOJIHUK C TOKOM.

19. KoncrpynpoBaHue 1 U3ydeHue paboThl JIEKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexTpoaBHUTaTeIbHON YCTAHOBKH.

21. OnbITBl O HCCIIEAOBAHUIO SIBJICHUS DSJEKTPOMArHUTHOM WHAYKLUHU: HCCIEIOBAHUE
W3MEHEHHU 3HAYCeHUS ¥ HATIPABJICHUS MHIYKIIHOHHOTO TOKA.

9 KJIACC



Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanudeckoe nBrxeHue. MarepuanbHas Touka. Cucrema otrcu€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOrOo  ABWXKEHUA. PaBHOMepHOEe IpsAMOJIMHENHHOE JBH)KEeHHE. HepaBHOMepHOE
npsMoOJIMHEHOe JBuWKeHue. CpenHsis W MIHOBEHHash CKOPOCTh Tejla IpU HEPaBHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHOyCKOpeHHOE mNpsiMoiuHeliHOe nBrokeHne. CBoOomHOEe mameHue. OMbIThI
lanunes.

PaBHOMepHOE ABMkeHHE MO OKpyxkHOocTU. [lepmon m wactora oOpamienus. JluneitHas u
yriaoBasi ckopocTu. LIeHTpocTpeMUTeNIbHOE YCKOPEHHUE.

IlepBoiii 3akoH HproTrona. Btopoi 3axkon Herotona. Tperuii 3axkoH Herotona. I[lpunuun
CYNEPIO3UINH CUJL.

Cwita ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHila TPEHHS CKOJIBXKEHUs, CUJIa TPEHUS TIOKOS,
JIpyTue BUJIbI TPEHUS.

Cuna TsHKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MajieHus. JBikeHue
wianet Bokpyr Comnnua. [lepBas kocmuueckast ckopocTb. HeBecoMOCTh U meperpysKu.

PaBHOBecue maTepuaibHON TOYKU. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOToO Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Tena. M3menenue ummynbca. Mmnynbc cunbl. 3aKOH COXpaHEHHsS] HMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckasi paboTa 1 MOIIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBS3b SHEPTruu
1 pabotel. [loTeHIMabHAS YHEPTHUS Tella, TOJHATOr0 HaJl TTOBEPXHOCTHIO 3eMiH. [loTeHImanpHas
SHeprusi cxkartou npyxkuHbl. Kuneruueckas sueprus. TeopemMa 0 KMHETHMUECKOW 3HEPruu. 3aKOH
COXpaHEHUSI MEXaHUYECKOU SHEPTUH.

Hemoncmpayuu.

1. HaGnroneHne MexaHM4eCKOro ABMKEHUSI Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHE MyTeH U TPACKTOPUN JBUKEHHS OJHOTO U TOTO K€ Tella OTHOCUTENIBHO Pa3HbIX
TEeJI OTCYETA.

3. U3smepeHune ckopocTy U YCKOPEHHUSI IPSIMOIMHEHHOTO TBUKEHHUSI.

4. VccnenoBanue MPU3HAKOB PABHOYCKOPEHHOTO JBUKCHHUSI.

5. Habmronenue ABMKEHUS Tella IO OKPYKHOCTH.

6. HaOmroieHne MexaHUYeCKHX SBJICHHMA, TPOUCXOSIINX B cUCcTeMe O0TCUéTa « Tenexkay mpu
e€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUU OTHOCUTENHLHO KaOnuHeTa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHHMS TeJa OT MacChl Tejla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HabmroneHnue paBeHCTBaA CHIT TIPH B3aUMOJICHCTBUU TEIl.

9. M3MmeHeHue Beca Teja Mpy yCKOPSHHOM JBUKCHHM.

10. Ilepenaya ummynbca Mpu B3aUMOICHCTBUU Tell.

11. IIpeoGpa3oBaHust SHEPTUU NPU B3aUMOIECHCTBUU TEl.

12. CoxpaHeHue UMMyibca MPU HEYIPYTOM B3aUMOACHCTBHH.

13. CoxpaHenune uMmyiabca Ipu aOCOIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HabGmroneHue peakTUBHOTO ABUKCHHUS.

15. CoxpaHeHue MeXaHUYEeCKOW SHEPTruu Npu CBOOOIHOM Ma/IeHUH.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTUU MU ABMKCHUU Tella o] ACUCTBUEM MPYKUHBIL.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTtpyupoBaH#e TpakTa Ui pa3roHa U JajdbHEHUIIero paBHOMEPHOTO IBHKEHUS [IapuKa
WJTH TEJICKKH.

2. OnpeneneHue cpelHed CKOPOCTH CKOJNBXKEHUS OpycKka WM MABM)KCHUS IIapuKa I0
HAaKJIOHHOM INIOCKOCTH.

3. OmpeneneHre YCKOpPEHHsI Tella IPH PABHOYCKOPEHHOM JABM)KCHHU 110 HAKJIOHHON
IJIOCKOCTH.



4. VccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM IBMKEHHU Oe3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TUnoTe3bl: €Ciau MPU PaBHOYCKOPEHHOM ABMKEHHH 0€3 HadallbHOM CKOPOCTH
MYTH OTHOCSITCS KaK psAJl HEUETHBIX YHCEJI, TO COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHH OJIMHAKOBBI.

6. HccrnenoBanue 3aBUCIMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT CUITBI HOPMaJIbHOTO JJABJICHHUS.

7. Onpenenenne KOdPPUITUEHTA TPESHUS CKOJBKCHHS.

8. Onpenenenue KECTKOCTU MPY>KUHBI.

9. Ompenenenune pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JBIKEHUH TEJIa 110 TOPU30HTATIBLHON
MIOBEPXHOCTH.

10. Onpenenenue pa®OTHI CHIIBI YOPYrOCTH MpPH TOABEME TIpy3a C HUCIHOIH30BAHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. W3ydenwue 3akOoHa COXpAHEHUS SHEPTHUHU.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEIL.

Konebarenbnoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJeOaHWiA: IMEpHOA, YacToTa,
amIuTyna. MareMatMuecKuil W NPYKUHHbIA ~ MasTHUKUA. [IpeBpamieHue sHepruu mpu
K0JIeOATEIHbHOM JIBUKCHUU.

3aryxaromue koneOaHus. BpiHyxkIeHHble konebanus. Pe3onanc. MexaHuueckue BOJHBI.
CaolicTBa MexaHU4ecKUX BOJIH. [Ipo/1osibHbIE U MONIEpeyHble BOJIHBL. J{JIMHA BOJIHBI U CKOPOCTDH €€
pacupocTpaHeHus. MexaHu4ecKre BOJIHbI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BeicoTa ToHa. OTpaxkenue 3Byka. Mudpa3Byk u yiabTpa3ByK.

Hemoncmpayuu.

Habmonenune xonebanuil Ten noj 1eHCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habumronenne BbIHYX/I€HHBIX KOeOaHUM 1 pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).
Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYECKHIl pe30HaHC.

JIaﬁopamopubze pabomwt u onvimol.

1. Onpenenenue 4acTOTHI U EPHO/Ia KOJIeOaHUI MaTeMaTHIYEeCKOTO MasiTHUKA.

2. Ompenenenne 4aCTOTHI M TEPHO/Ia KOJICOaHNUH TPYKMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TiepHoa KoieOaHUil MOIBEIEHHOTO K HUTH T'Py3a OT JIMHBI
HUTH.

4. VccnenoBaHue 3aBUCUMOCTH TiepUoa KoJaeOaHui Mpy>KMHHOTO MasiTHUKA OT MaccChl Tpy3a.

5. IIpoBepka HE3aBUCHMOCTH Mepuoja KojaeOaHui rpys3a, MOJBEIIEHHOrO0 K HUTH, OT Macchl
rpysa.

6. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEpHOa KOJIeOaHH MPYKMHHOTO MasiTHUKA OT
MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. N3MepeHue ycKopeHus: CBOOOAHOIO MaJACHHUS.

Paznes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.

ONEeKTPOMarHUTHOE MoJie. DJIeKTPOMarHuTHbIe BOJHbBI. CBOMCTBA 3JI€KTPOMAarHUTHBIX BOJIH.
[Ixana 3neKTpOMarHUTHBHIX BOJIH. MICTIOIB30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBS3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CpoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimel.

1. M3ydeHue cBOMCTB IEKTPOMAarHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeedoHa.

Pa3zpnen 11. CBeroBble siBICHHS.

JlyueBas mognens cBerta. Mcrounuku cBera. IlpsmonuHeilHOe paclnpocTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpaskeHHUs CBETA.

oA wWNE



[Ipenomnenue cBeta. 3akoH mHpesoMiieHUs cBeTa. [loHOE BHYTpEHHEE OTpa)K€HUE CBETa.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOIAX.

Jlunza. Xon nyueit B muH3e. Ontudeckas cuctema (oToarnapara, MUKpPOCKONa U TEIEeCKoIa.
I'na3 xak ontuyeckas cucrema. bin3opykocTs U JaIbHO30PKOCTb.

Pasnoxxenue Oenoro csera B crnekTp. OnbiTel HptoToHa. ClioKeHHE CHEKTpaibHBIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1.

CoNoORWN

[IpsAMosnHENTHOE PacCIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tony4yenne n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

OrnrTruyeckuii CBETOBO/I.

Xon JIydeit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tomyuenue n300pakeHU C MTOMOIIBIO JTUH3.

. IlpuHnmn aeiictBus GoToanmnapaTa, MUKPOCKOIIA U TEJIECKOIMA.

10 Monuenb riasa.

11. Paznoxenue 0enoro cBeTa B CHEKTP.

12. TlonydeHue 6en0ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuvie padbomot u onvimol.

1.
2.
3.

HccnenoBaHue 3aBUCUMOCTH yIjla OTPa)KEHUsI CBETOBOTO JIyda OT yIJia MaJeHHs.
N3ydeHne xapakTepuCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yrijla MPEJOMJIEHHsS CBETOBOIO Jiyya OT yIJla MajJieHHus Ha

TpaHULC «BO3AYX—CTCKIIO».

4.
S.
6.
7.

[Toryuenue n300pakeHUii ¢ TOMOIIbIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTHYESCKON CHIIBI COOMPAIOIIEH JIMH3HI.

OIBITHI 11O PA3I0KEHUIO OEJI0T0 CBETAa B CIEKTD.

OMBITHI 110 BOCTIPUSITHIO I[BETA TIPEIMETOB MIPU UX HAOIIOJIECHUN YepPe3 IIBETOBbIC (DUIIBTPHI.

Pa3znen 12. KBanToBble siBJIEHHUS.

OmneiThl Pezepdopna u mmanerapHas mojenb aroma. Mogens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHyaTble CIEKTPHI.

PanunoaktuBHOCTH. ANb(a-, Oeta- u ramma-usnydeHusi. CTpoeHue aToMHoro sijapa. Hykmonnas
MoJieIb aTOMHOTO sapa. M3oronsl. PagroaktusHble npeBpaienus. [lepuon nomypacnaga aTOMHBIX

saep.

SnepHble peakuuu. 3aKOHBI COXPAHEHMs 3apsi0BOTO M MAacCOBOIO UHUCEN. DHEPIrHs CBS3H
aToMHBIX snep. CBsi3b Macchl U dHepruu. Peaknuu cunresa u aeneHus saep. VICTOUHUKYM SHEpPruu
CounHua 1 3BE31.

Snepnas sHepreTuka. JIeMCTBUA pagMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oOUEwWN R

CrieKTpbl U3JIy4€HUs U TIOTJIOIICHHUS.

CrexTpsl pa3IuyHbIX T'a30B.

CnekTp Bojopoaa.

Habnronenue TpekoB B kamepe BusbcoHa.

Pabora cuéruyrka MOHU3UPYIOMINX U3TYyISHHH.

. Perucrpanus usinydeHuss IpupOAHBIX MUHEPAIOB U IIPOTYKTOB.

JIaﬁopamopubw pabomot u onvimol.

1.
2.

HabmiofeHre criionIHbIX U TMHEHYaThIX CIEKTPOB U3ITyUCHHSL.
HccnenoBanue TpPEKOB: H3MEPEHUE OHHEPrHM YACTUIBl IO TOPMO3HOMY NyTH (IO

¢dororpadusm).

3.

W3mepenne paaoakTUBHOTO (oHA.

IToBTOpHTEIBLHO-0000 AN MOY1b.



[ToBTOpHTENBEHO--0000MAIOINA MOTYJIh TIPETHA3HAYECH ISl CHUCTEMAaTHU3aIllud U 0000IICHHS
MPEIMETHOTO COJIEP)KAHUSI U OIBITA JACITEIbHOCTH, MPHOOPETEHHOTO MPHU M3YUYEHUU BCErO Kypca
(GU3KMKKM, a TaKXKe JJIA MOJATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHy MO (PHU3UKE IS
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeaMeT.

[Tpu M3y4eHHH JAHHOTO MOJYJISl PEATM3YIOTCS U CUCTEMATHU3UPYIOTCS BHJIBI ICATEIIBHOCTH, Ha
OCHOBE KOTOPBIX O0ECIEUUBACTCS IOCTHIKCHHE MPEIMETHBIX M METANPEIMETHBIX TUIAHUPYEMBIX
pe3ysbTaToB 00y4eHHs, (GOPMHUPYETCS €CTECTBEHHOHAYYHAas TI'PAMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB HCCIICJIOBAHUS SIBIICHUN TPUPOILI W TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBSICHATH
bu3nYecKre ABICHUS, IPUMEHSS TOJydCHHBIC 3HAHMSI, PEIIATh 33JIa4H, B TOM YHCJIC KAYeCTBEHHBIC
U DKCTIEPUMECHTAIbHBIC.

[TpuHIMITHATIBLHO JEATSIILHOCTHBIN XapakTep JaHHOTO pa3jielia peaiu3yeTcs 3a CUéT TOro, 4To
00yJaromrecs BHIMOTHSIOT 33aHHsI, B KOTOPBIX UM MPEJIaracTcs:

Ha OCHOBE IMOJYYCHHBIX 3HAHHWH Pacrio3HAaBaTh M HAYYHO OOBSACHATH (DU3HUYCCKUE SBJICHHS B
OKPYKAIOIICH MPUPOJIC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIC METOJBI HMCCICIOBaHUS (U3NYCCKHUX SIBIICHHH, B TOM YHCIC IS
MIPOBEPKHU THITOTE3 U TIOTYICHHS TCOPETUICCKUX BBIBOJIOB;

OOBSICHATh HAayYyHBbIC OCHOBBI HamOoJiee BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHIA,
HanpUMep, MPAKTHYECKOTO HCIOJIB30BaHUS PA3IMYHBIX MCTOYHUKOB JHEPrUM Ha OCHOBE 3aKOHA
IIPEBPAICHHS U COXPAHCHHSI BCEX U3BECTHBIX BUOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne GU3MKKU Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HANPABICHO HA JOCTHXKEHHE
JMYHOCTHBIX, METAIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

B pesynbrare u3ydyenus pu3nKu Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa3oBaHus y 00y4aroIerocs
OyayT chOpMUPOBAHBI CIIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTHU:

e 1) maTpMoOTH4eCKOro BOCIIUTAHUSA:

® - [IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (hU3NYEeCcKOi
HAYKH;

® - [IEHHOCTHOE OTHOIIIEHUE K JOCTHXKEHUSAM POCCUNUCKUX YUEHBIX--(DU3UKOB;

e 2) rpa:kKIaHCKOr0 M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® - FOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYX/I€HUU OOIIECTBEHHO 3HAYUMBIX U ITHYECKUX
npo0JeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUHN (PHU3HKH;

® - 0CO3HAHHE BAYKHOCTH MOPATbHO--3TUYECKHUX MPUHIIAIIOB B JESITEIHHOCTH YUEHOTO;

¢ 3)3CTeTHYeCKOro BOCIIUTAHMSA:

® - BOCHPHSTHE ICTETHMUECKUX KaueCTB (DHU3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) IeHHOCTH HAY4YHOI0 MO3HAHMUSA:

® - OCO3HaHHWE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

® - pa3BUTHE HAYYHOM JHOO03HATEIHLHOCTH, HHTEPECA K HUCCIIEI0BATEIbCKON eI TeNbHOCTH;

¢ 5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHs:

® - OCO3HaHHE ILIeHHOCTH Oe3ormacHoro obOpa3a >KM3HU B COBPEMEHHOM TEXHOJIOTHMYECKOM
MUpE, BAXKHOCTH MpaBUil OE30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA I0POTax, C AIEKTPUUECKUM U
TETUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;

e - chopMHUPOBAHHOCTH HaBBIKA pedIeKCHH, TPU3HAHUE CBOETO IMpaBa Ha OMIMOKY W TaKOTO
e IpaBa y Jpyroro 4esoBeKa;

e 6) TPYA0BOI0 BOCIIMTAHMSA:

® - AKTMBHOE y4acCTHE B PEIICHUH MPAKTHUUECKUX 33]a4 (B paMKaxX ceMbH, 00pa30oBaTeIbHOM
OpraHu3aIiy, TOPoa, Kpast) TEXHOJIOTHYECKONW U COIIMATIbHON HANPaBIEHHOCTH, TPEOYIOIINX B TOM
qrcne U PU3NIeCKUX 3HAHUI;

® - UHTEpeC K MIPAKTUYECKOMY U3yUeHHIO Npodeccuil, CBA3aHHBIX ¢ (UUKOIL;

e 7) 3K0JI0TrM4YeCKOr0 BOCIIUTAHMA:

e - OpUEHTAIUs Ha TpHUMEHEHWE (PU3NYECKUX 3HAHUW N7 pelIeHus 3agad B o01acTu
OKpYXarolled cpeipl, TUIAHUPOBAHMS TIOCTYNKOB M OLIEHKH HMX BO3MOXHBIX MOCIEACTBHMA IS
OKpYKaroIle Cpeibl;

® - 0CO3HAHHE TIIO0ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U IyTel UX PEeUICHHUS;

e 8) azanTanMu K M3MEHSIOIUMCS YCJIOBUSM COLHATbHOI M MPUPOIHON cpeabl:

® - MOTPeOHOCTh BO B3aWMOJEHCTBHM TIPH BBITOJHEHWH WCCICAOBAHUA M TIPOCKTOB
(bu3MYECKON HAMIPABICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTUX;

® - [IOBBIIIIEHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeSTeIbHOCTh;

e - NOTPeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM uucie (HOPMYITHPOBATH HIEH,
TIOHSITHSI, TUITOTE3bI O (PU3NUYECKUX 0OBEKTAX U SBJIICHUSX;

® - OCO3HaHHE NACPUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acT (PU3NKH;

¢ - [JIAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PM3MUECKUX 3HAHHIA,

® - CTpeMJICHHE aHAIU3UPOBATh U BBISIBISATH B3aUMOCBSI3H IPUPOJIBI, O0IIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C HCIOJb30BaHHEM (U3NIECKUX 3HAHUMH;



e - OLEHKA CBOMX JCHCTBUH C Y4YETOM BIIMSHHUS HA OKPYXKAIOLIYI0 Cpely, BO3MOXHBIX
17100aJTbHBIX TOCIIECTBHMA.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbTaTe 0CBOCHHS TPOrpaMMEI 10 (pr3UKe Ha yPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs Y
oOyuarorierocst  OyayT chOpPMHUPOBaHbI ~ MeTanpeIMeTHbIe Pe3yJabTaThl, BKJIHOYAIOIIUC
MMO3HAaBATCJIbHBIC YHUBCPCAJIbHLIC y‘-Ie6HBIe HeﬁCTBHH, KOMMYHUKATHBHBIC YHUBCPCAJIbHBIC y‘Ie6HBIC
JICUCTBHS, PETYJISITUBHBIC YHUBEPCAIbHBIC YUEeOHbIC ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeiicTBu:

® BBIABJIATH U XapaKTEPU30BATh CYIIECTBEHHbIC IPU3HAKU OOBEKTOB (SIBICHUI);

® YCTAaHaBIMBATh CYIIECTBEHHbIN MpPU3HAK KIacCU(UKALMKM, OCHOBAHUS Ui 000OIIECHUS U
CpPaBHEHUS;

e BBHIIBIISITH 3aKOHOMEPHOCTU U IPOTHUBOPEYUS B paccMaTpuBaeMbIX (pakTax, JaHHBIX U
HaOJI0ACHUAX, OTHOCALIMXCS K PU3MUECKUM SIBIICHUSM;

® BBIBJIATH I[PUYUHHO--CICJICTBEHHBIE CBSA3M IpPHU H3YYEHUM (PU3MUECKUX SBICHUA U
IIPOLIECCOB, JI€JaTh BBIBOJABI C MCIOJIb30BAHUEM JEAYKTUBHBIX U MHIYKTHUBHBIX YMO3aKIIOUYEHUMH,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBSA3IX (PU3NUECKUX BEIUYHH;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelieHus: yuyeOHOH (u3nueckoi 3amaun (cpaBHEHHE
HECKOJIbKMX BApUAHTOB PEIICHHS, BBHIOOp HaWOOJIee IMOAXOJAIIEro ¢ y4E€TOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

® CIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATENIbCKUIM HHCTPYMEHT IT0O3HAHUS;

® TPOBOAMTH MO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIOXHBIA (DU3NYECKUI
HKCIIEPUMEHT, HEOObILIOE UCCIIEeIOBAaHIE (PU3NYECKOTO SIBIICHUS;

® OIICHWBATh HA NPUMEHUMOCTh U JIOCTOBEPHOCTh HH(OpPMAIUIO, MOIYYEHHYIO B XOJ€
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

® CaMOCTOSITEIBHO (HOPMYIUPOBATh 0OOOIIEHHUS U BBIBOJBI MO pe3yJabTaTaM MPOBEIEHHOIO
HaOJII0/IEHUS, OIbITA, UCCIIEIOBAHMS;

® [IPOrHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PUINYECKUX IPOILIECCOB, a TAKKE
BBIJIBUTATh TPEATOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

® NPUMEHATH pa3jIMYHbIE METOJAbl, MHCTPYMEHTbI M 3alpochl INpPU IIOUCKE M OTOOpE
MHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;

® aHAJIM3UPOBATh, CACTEMATH3UPOBATh U HHTEPIPETUPOBATh MH(HOPMALIHIO PA3TUUHBIX BUI0B
1 GopM IpeJICTaBICHHUS;

® CaMOCTOSITENIbHO BbIOMpaTh ONTHUMalbHYIO (OopMy TmpeAcTaBieHUss HHPOpPMALUH U
WUTIOCTPUPOBATh pelIaeMble 3a/la4ll HECIOKHBIMUA CXEMaMH, TuarpaMMaMu, HHOM rpadukoil U ux
KOMOHMHAIIUSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

® B XO0JIe 00CYXJCHHUSI YICOHOT0 MaTepHalia, pe3yabTaTOB JaOOPATOPHBIX PabOT U MPOEKTOB
3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBaTh MJIEH, HALlEJIEHHBIE Ha
pelleHune 3a7auu U noaepKaHue 61aroxenareaIbHOCTH OOLIEHMS;

® COIOCTABJIATH CBOM CYXKICHHS C CYKICHUAMHU JAPYTUX YYaCTHUKOB JIMaiora, oOOHapyXKUBaTh
pa3ianune ¥ CXOJCTBO MO3ULINN;

e BBHIpaXKaThb CBOIO TOUKY 3PEHUS B YCTHBIX M IMCbMEHHBIX TEKCTAX;



e TyOJMYHO MPEACTABIATH PE3YIbTATHI BBITOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA);

® TIOHMMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWNBUAYAIBHON pabOThI mpu
PEIICHUN KOHKPETHON (PU3HYECKOM MPOOJIeMBI;

® [IpUHUMATh 1M COBMECTHOW JCATCIBHOCTH, OpPraHU30BBIBATH JEHCTBUA 110 €€
JOCTHIKEHUIO: PacCTpeeNiATh POJU, OOCYKAATh MPOIECCHl U Pe3yJabTaThl COBMECTHOW pPabOTHI,
0000111aTh MHEHHUS HECKOJIILKHUX JIONEH;

® BBINIOJIHATH CBOK 4YacTh pPAaOOThI, JOCTUTAas KAueCTBEHHOTO pe3ysibTaTa IO CBOEMY
HATPABIICHUIO U KOOPAHMHUPYS CBOU JICUCTBUS C APYTUMH YJICHAMH KOMAaH/IbI,

® OIICHWBATh Ka4eCTBO CBOETO BKJAJa B OOIIMU MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIHLHO
c(hopMyIUPOBAaHHBIM YYACTHUKAMH B3aMMOICHCTBHS.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3amnus:

® BBIBJIATH NMPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTyallUsX, TPEOYIOIMX JUIsl pelieHUs
(buznyeCKuX 3HaAHUI;

® OpUEHTHPOBATbCS B PpA3IMYHBIX NOAXOJAaX MPUHATUS peIleHuN (MHAMBHUAYaJIbHOE,
IPUHSITHUE PELLICHUS B IPYIIE, IPUHATUE PELICHUHN IPYIIION);

® CaMOCTOSITEJIbHO COCTAaBJIATH AITOPUTM pemIeHUs (QU3MYECKOW 3aJaud WIM IUTaHa
UCCIICIOBaHMS C YYETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apI'yMEHTUPOBATh
IIpeJIaracMble BApUAHTBI PEILICHMI;

e JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 34 PEIICHHE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

e JaBaTh aJ€KBATHYIO OLICHKY CUTYallMu U MpeJlaraTh IjiaH €€ N3MEHEHUS;

® OO0BACHATH NPUYMHBI JOCTHXKEHUS (HEAOCTHXKEHMS) PE3Yy/IbTAaTOB JEATENIbHOCTH, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCHUTHb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHCJE B XOJ BBIIIOJHEHUS (PU3UUECKOTIO
UCCIICIOBAaHUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, M3MEHMBIIMXCS CHTYyallUH,
YCTaHOBJIEHHBIX OIMIMOOK, BOSHUKIINX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YybTaTa LEIH U YCIOBUSIM;

e CTaBUTh ce0sl HA MECTO APYTOro YEJIOBEKa B X0JI€ CIIOpa MM TUCKYCCUU HAa HAYUYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

e [pU3HABaTh CBOE MPABO Ha OLIMOKY MpU peIIeHUH (PU3NUECKUX 3aau WK B YTBEPKICHUIX
Ha Hay4HbIE TEMBI M TaKOE K€ MPaBo JPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K kxoHny oOyueHuss B 7 KJjacce MpeIMETHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMHUPOBAHHOCTH y OO YUAIOIINXCS YMEHHI:

® VWCIOJL30BaTh MOHATHS: (PU3UYECKHEC U XUMUYCCKHE SIBIICHUS, HAOJI0ICHUE, SKCIICPUMEHT,
MOJieb, THUMOTE3a, €AWHUIBI (PU3MYECKHX BEIWYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSHHS
BemecTBa (TBEpHOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, IPSIMOJIMHEHHOE), TPACKTOPHS, PABHOJCHCTBYIOIIAs cuia, nedopMalius (yrnpyras,
MJIACTUYECKast ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

e paznuyaTh sBNeHUs (Aud@dy3us, TEIIOBOE NBMKCHHE YaCTHI[ BEIIECTBAa, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBHKEHUE, MHEPIIHS, B3aUMO/ICHCTBUE TN, pABHOBECHE TBEPIBIX TEI C
3aKpeIIEHHON OChIO BpallleHWs, Tepeaada JaBlIeHUsT TBEPIABIMU TeJIaMU, KUIAKOCTSIMH W Ta3aMH,
atMoc(epHoe TaBJeHHe, MJIaBaHUe Tell, MPEeBPAIICHUS MEXaHUYECKOW YHEPTUH) MO OMHUCAHUIO0 UX
XapaKTePHBIX CBOMCTB U HAa OCHOBE ONBITOB, JICMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SIBIICHUC;



® pacro3HaBaTh NMPOSBICHUE U3YYEHHBIX (PU3HUECKUX SBJICHUN B OKPYKAIOIIEM MHUPE, B TOM
quciae GU3NUEcKue SBJICHUS B IPUPOE: IPUMEPHI IBMKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KHBOMH
U HEXMBOW MpPUPOJE, NEHCTBHE CHIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO
JIaBJICHUS] Ha )KMBOH OpPraHu3M, IUIABaHUE PHIO, phIYard B TEJE YEIOBEKAa, MPU STOM IEPEBOIHUTH
MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACNATh CYIIECTBEHHbIE CBOWCTBA (MpU3HAKHU) (PU3HMUECKUX
SIBIICHUI;

® ONUCHIBATh M3YyYEHHBIC CBOWMCTBA Tel W (PpU3MUYECKHE SBJICHUS, UCIONB3Ys (PU3UUECKUE
BEJIMUYMHBI (Macca, 00bEM, MIIOTHOCThH BEIIECTBA, BPEMsl, MIyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHIIA
YIOPYTOCTH, CUJa TSKECTH, BEC Teljla, CWJIa TPEHUs, JaBlieHUE (TBEPAOIO Tela, KUIKOCTH, ras3a),
BBITAJIKMBAIOIIAs CHUJIa, MEXaHW4eckas paboTa, MOIIHOCTb, IIJICUYO CHJIBI, MOMEHT CHJIBI,
KO3(PHUIMEHT MOJIE3HOTO JeHCTBUS MEXaHM3MOB, KHHETHUYECKAsl U MOTEHIMAIbHAS SHEPTHs), TIPU
OTKMCAHUU MPABWJIBHO TPAKTOBATh (DU3HUECKUN CMBICT UCIOIB3YEMBIX BEIHUMH, UX 0003HAYEHUS U
eIMHUIBl (U3NYECKUX BEIMYMH, HAXOIUTh (POPMYIBI, CBS3BIBAIOIINE MAHHYIO (PH3UYECKYIO
BEJIMYMHY C JPYTUMHU BEIHMYWHAMH, CTPOUTHh TpaQUKH H3YUYEHHBIX 3aBUCHUMOCTEH (U3HUECKUX
BEJIMYUH;

® XapakTepHU30BaTh CBOMCTBa Tel, (PU3UYECKUE SIBICHUS U INPOLIECCHI, UCIIOIb3Ys MpaBuiIa
CIOXeHHs cul (BAOJb ONHOM mMpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumerna, MpaBUiIO
paBHOBecHs pblyara (0J0Ka), «30JI0TOE MPaBUIIO» MEXAHUKU, 3aKOH COXPAHEHHUS MEXaHUYECKOU
SHEPrUH, IPU TOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aMUCHIBATh €r0 MaTeMaTHUECKOe
BBIPaXECHHUE;

e OOBACHATH (PU3NYECKUE SBJICHUS, MPOLIECCH U CBOMCTBA TE€J, B TOM YHUCIIE U B KOHTEKCTE
CUTyallMil MPaKTHUKO-OPUEHTUPOBAHHOTO XAapaKTepa: BBIABIATH HNPUUYMHHO--CIIE/ICTBEHHBIE CBS3H,
CTPOUTH 00bSICHEHUE U3 1—2 TOTMYECKUX I1aroB ¢ ONOPOil Ha 1—2 U3y4yeHHBIX CBOMCTBA PU3NYECKUX
ABIICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemiaTh pacu€THbIC 3a7auu B 1—2 NeiiCTBHS, UCMONB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE
¢u3nyecKkue BEIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBUS 3aJlaud 3alMChbiBaTh KpPATKOE YCIIOBHE,
MOJICTaBJIATh (PU3UYECKHE BEIMYMHBI B (DOPMYNBI M MPOBOAUTH Pacuérbl, HAXOIUTh CIIPABOYHBIC
JTaHHbIE, HEOOXOUMBbIE JJIsl PEILICHUs 3a/]a4, OLIEHUBATh PEATMCTUYHOCTh MOJyYEHHON Qu3ndeckon
BEJIMYMHBI,

® pacrno3HaBaTh NPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH (GU3NIECKUX METO/I0B, B
ONMCAHUU UCCIIEJIOBAHUS BBIIEIATh NPOBEPSIEMOE MpPEANOoIokKeHHe (TUMOoTe3y), pa3inyaTb U
UHTEPIPETUPOBATh MOIYYEHHBIN pe3yabTaT, HAXOAUTh OUIMOKU B XOI€ OIBITA, JeNIaTh BBIBOJBI 110
€ro pe3ynbTaram;

® TIPOBOJAUTH OIBITHI 110 HAOJIIOAEHUIO PU3NYECKUX SBJICHUM MM (QU3NYECKUX CBOMICTB TeEI:
(GbopMynUpoBaTh TMPOBEPSIEMbIE MPEINOJIOXKEHHUs, COOMpaThb YCTAaHOBKY U3 MPEAJIOKEHHOTO
000py/10BaHus, 3alIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObL;

® BBLINOJHATH NPSMbIE MU3MEPEHUS PAcCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIEPATypbl C MCIOJb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMMCHIBATh MOKA3aHUS
npuOOpPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHUIA;

® [POBOAMTH HCCIEIOBAHWE 3aBUCHUMOCTHU OJHOW (PU3MUECKOM BEIMYMHBI OT JPYrod C
MCIIOJIb30BaHUEM MPSMBIX H3MEPEHHUH (3aBUCUMOCTH IMYTH PaBHOMEPHO IBMXKYULIETOCs Tejaa OT
BPEMEHHU JIBWKEHMs Tela, CHJIbl TPEHUs CKOJIBXKEHHsS OT Beca Tela, KauyecTBa 00pabOTKU
MTOBEPXHOCTEH TEJI W HE3aBUCUMOCTH CHJIBI TPEHHs OT IUIONIAJAM CONPUKOCHOBEHUS TEN, CHUJIbI
YIPYTOCTH OT YJUTMHEHUS MPYKUHBI, BBITAIKUBAIONIEH CHIIBI OT 00BbEMa OrpyKEHHOM YacTH Teja u
OT TUIOTHOCTH JKHJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT IIYyOMHBI, Ha KOTOPYIO
MOTPYKEHO TeJI0, YCIOBHM IUIaBaHUs Tell, YCIOBUN paBHOBECHUS pblyara U OJIOKOB), y4acTBOBATH B
IUTAHUPOBAHUM y4€OHOI'O HCCIIEOBAaHUS, COOMpPATh YCTAHOBKY U BBINOJIHSITH U3MEPEHUS, CIeIys
IPeI0KEHHOMY IIJIaHy, PUKCHUPOBATh PE3yIbTAThI TOJIyY€HHON 3aBUCUMOCTH (PU3NYECKUX BEIUIMH
B BU/IE MPEJIOKEHHBIX TaOIUI ¥ TpaUKOB, 1E1aTh BHIBOBI 110 pe3y/IbTaTaM UCCIIEIOBAHMUS;



® IPOBOAMTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIMYMH (IUIOTHOCTD BEIIECTBA JKUIKOCTH
U TBEPAOro Teja, cuila TPEHUS CKOJBXKEHMs, IaBICHHE BO3[yXa, BBITAIKUBAIOLIAs CHJIIA,
JeHCTBYIOIAs Ha MOTPYKEHHOE B JKUIKOCTh TENO, KOAPPHUIHUEHT MOJE3HOrO JEHCTBHSI MPOCTHIX
MEXaHU3MOB), CIenys MPEUIOKEHHOW HHCTPYKIUHU: TpPH BBHINOJHEHHH HW3MEPEHUl coOupaTh
9KCHEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHHE HCKOMOH BEJIMYMHBI;

e COOJIOAATh NTpaBHJIa TEXHUKU O€30IIaCHOCTH MPH paboTe C J1ab0paTOPHBIM 000PYI0OBaHUEM;

® yKa3bIBaTh IPUHIUIBI JEHCTBUSA MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOMLIAIOIIMECS COCYHAbI, OapOMETp, pbluar, MOABIKHBIA M HEMOJBM)KHBIA OJIOK,
HaKJIOHHAs [JIOCKOCTb;

® XapaKTEepPHU30BaTh MPUHIMIIBI IEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIOpOI HAa MX ONHUCaHM (B TOM YMCIE: MOAIIMIHUKN, YCTPOMCTBO BOJAONIPOBOJA, THIPABINYECKUI
Ipecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HAcoC, apeoMeTp), MCHOIb3ys 3HaHHUA O CBOMCTBAX
¢u3nUecKux sBICHUA U HEOOX0MMbIe (PU3MYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® MPUBOJIUTH TNpUMEpPHl (HAXOAUTh HHGPOPMAIMIO O MpUMepax) MNPAKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B OBCEAHEBHOM KMU3HHU JUI oOecrieueHus: 6e3011acCHOCTH IpU
oOpailileHuu ¢ npubopaMu U TEXHUYECKMMH YCTPONCTBAMH, COXPAaHEHUS 3/J0POBbS U COOJIIO/IEHUS
HOPM 3KOJIOTHYECKOTI'0 MOBE/ICHUS B OKpYXKatoLIei cpene;

® OCYUIECTBIATh OTOOpP MCTOUHUKOB MH(OpMalu B IHTepHETE B COOTBETCTBUH C 3a/1aHHBIM
MIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUM U TyTEM CPABHEHUS Pa3JINYHBIX HCTOUHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast SIBJISETCS IPOTUBOPEUUBON MIIM MOXKET ObITh HEZJOCTOBEPHOIA;

® 1CIIOJIb30BaTh INPH BBIIOJHEHUU Y4YEOHBIX 3a/laHUNl HAay4HO--TIOMYJSPHYIO JINTEPaTypy
(bu3uUecKoro cofep:kaHus, CpaBoOYHbIe MaTepualibl, pecypchl cetu VIHTepHeT, BiajieTh npuéMamu
KOHCIIEKTUPOBAHU TEKCTA, peoOpa3oBaHus HHPpOPMAIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3gaBaTh COOCTBEHHBIE KpaTKWE THCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
UCTOYHUKOB HMH(pOpMalMU (U3HMUECKOTO COAEp)KaHUs, B TOM 4YMCIE IMyOJUYHO JAeiaTh KpaTKue
CoOOIlleHUsI O pe3ysibTaTaX IPOEKTOB WM Y4YEOHBIX HCCIECJOBAaHUM, IpPU STOM TI'PaMOTHO
UCMOJIb30BaTh M3YyYEHHBIH MHOHATHHIHBIM anmapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNEH;

® [IpU BBIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN pacHpeleniaTh O0O0S3aHHOCTU B
IpyNIE B COOTBETCTBUU C MOCTABIEHHBIMU 33[a4aMH, CICIUTH 3a BBIIOJHEHUEM IIJIaHa JACHCTBUM,
aJIeKBaTHO  OLEHMBaTh COOCTBEHHBIM BKJIAJ B  JESATEIBHOCTb TPYMINbl, BBICTPaUBaTh
KOMMYHHMKaTUBHOE B3aMMOJEHCTBHE, yUUTBIBASI MHEHUE OKPYKAIOIIHX.

K kxoHuy oOyueHuss B 8 kiacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

® JCIOJb30BaTh IOHATHUA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tella, HAChIILEHHbIN 1
HEHACBIIICHHBI Iap, BJIAXKHOCTb BO31yXa, TEMIIEpaTypa, BHYTPEHHSs DJHEPIUs, TEIUIOBOU
JBUTATENb, JJEMEHTAPHBIA DIIEKTPUUYECKUM 3apsal, JJEKTPUUECKOe II0Jie, NPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

e pasnuuaTh SABIEHHUS (TEIUIOBOE pACUIMpEHHEe U CXKaThe, TeIvlonepeaaya, TerIoBOe
paBHOBECHE, CMAauyuBaHUE, KaNWULSIPHbIE SBJICHHS, HCHapeHue, KOHACHCAlUs, IJIaBJIeHHE,
KpucTtayu3anus (OTBEpAECBaHME), KHUIIEHHE, TeIulonepenadya (TerIonpoBOAHOCTb, KOHBEKLIHS,
U3ITyYeHHUE), SJIEKTpU3alus TeJ, B3aUMOJEHCTBUE 3apsiioB, JAECUCTBUSA DJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aUMOJAECHCTBUE MAarHWTOB, JEHCTBHME MAarHUTHOIO IOJS Ha MPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAsI MHAYKLKA) [10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

® pacro3HaBaTh MPOSBICHHE U3YUYEHHBIX (PU3HMUECKUX SABICHUN B OKPYKAIOIIEM MUPE, B TOM
ymciie GU3NYECKUe SIBJICHUSI B MPHUPOJIE: MOBEPXHOCTHOE HATSHKEHHE U KaNWIUISPHbBIE SIBICHUS B
IpUpoJie, KPUCTAJUIBI B Mpupoje, u3nydeHue CoiHIla, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0Opa3oBaHHe POCHI, TYMaHa, WHEs, CHEra, 3JIEKTPUUYECKHUE SBJICHUS B aTMoc(epe, IeKTPUUECTBO



’KUBBIX OpPraHU3MOB, MarHUTHOE MOJIe 3eMJIH, Apeii( MOIOCOB, POJIb MArHUTHOTO TMOJIS 7Sl KU3HU
Ha 3emuie, OJSPHOE CUSTHHE, TIPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 33/1a4y B yU4eOHYIO, BBIIEIATH
CYIIIECTBEHHBIE CBOMCTBA (MIPpU3HAKN) (PUZNUECKUX SBIICHUM;

® OMNUCHIBATh M3y4YCHHBIE CBOWCTBA TeNl M (PU3MUECKUE SBJICHMS, UCIOJb3Yys (pusmueckue
BEJIMUMHBI (TemIiepaTypa, BHYTPEHHSSI SHEPrusi, KOJMYECTBO TEIUIOTHI, yAeNbHas TEIJI0EMKOCTh
BEILIECTBA, Y/JeIbHAs TEIUIOTA IJIABJICHUS, YACJIbHAs TEIJIOTa NapooOpa3oBaHus, yAelbHAs TEIJI0Ta
CrOpaHMsl TOIUIMBA, KOI(PPUIMEHT MOJE3HOTO [EHCTBUS TEIJIOBOM MAIllMHBI, OTHOCHTENbHAs
BIQXHOCTh BO3/yXa, OJICKTPUUYECKUW 3apsii, Cuila TOKa, DOJIEKTPUUECKOE HamlpsHKeHHeE,
CONPOTHUBIIEHUE TMPOBOAHMKA, YJCIbHOE COMPOTHUBIIEHUE BELIECTBA, paboTa U MOUIHOCTh
AIIEKTPUYECKOTO TOKA), MPU OMUCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKHIA CMBICT UCIOJIB3YEMbIX
BEJIMYMH, 0003HAUEHUS! U €IUHHULBI (U3MUECKUX BEIUYHH, HaXOAUTh (POPMYIIbI, CBS3BIBAIOLINE
JaHHYI0 (U3MYECKYI0 BEIUYHMHY C JPYTHMMH BEIHYMHAMH, CTPOUTh TpadUKH M3YU4EHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUMH;

® XapaKTepH30BaTh CBOMCTBA Tel, (PM3HUECKUE SBICHUS U IMPOLECCHI, UCIIOIb3ysd OCHOBHBIE
MIOJIOKEHUSI MOJICKYJISIPHO--KUHETUUECKOW TEOPHH CTPOEHHUS BEIIECTBA, MPUHIIMI CYNEPHO3ULIUU
noJielt (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHUs 3apsiaa, 3akoH OMa s ydacTKa [enu, 3aKOH
Jxoyns—JIeHna, 3aKkoH COXpaHEHUs! SHEPTUH, TIPU ITOM JaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA
Y 3alMCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

e OOBSACHATH (PU3MUECKHE MPOIECCH U CBOMCTBA Tell, B TOM YHCJIE U B KOHTEKCTE CUTYyallUid
MIPaKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYMHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
o0BsicHeHHEe M3 1—2 JIOrMuYecKux IIaroB ¢ Omopoil Ha 1—2 M3y4YEHHBIX CBOWMCTBA (PUIUUECKHX
SIBIICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pemiath pacu€THBIC 3a/1a4u B 2—3 NEHCTBUSI, UCIIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOIINE
dbusznyecKkue BENMYMHBI: Ha OCHOBE aHalM3a YCJIOBHUSA 3a/ladydl 3aliChIBaTh KPATKOE YCIOBUE,
BBISIBJISITh HEJIOCTATOK JAHHBIX JUISI PEIICHUS 33]]a4d, BEIOUPATh 3aKOHBI U JOPMYJIbI, HEOOXOTUMBIC
JUIst €€ pelieHus, TPOBOAUTH PacuEThl U CPAaBHUBATH MOMyUYEHHOE 3HaUeHUE (PU3UUYECKOIN BEITUYUHBI
C U3BECTHBIMH JIAHHBIMU;

® pacrmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIH (HU3UUYECKUX METOJOB,
UCIIONIBb3Ysl OINHUCAHME HWCCIEAOBaHUS, BBIIEIATH MPOBEPSIEMOE MPEANOI0KEHUE, OLEHUBATH
MPaBUIILHOCTH TIOPSIKA MPOBEJACHUS UCCIIE0BAHMS, JIeTIaTh BHIBOJIBL;

® TIPOBOJIUTH OMBITHI N0 HAOIIOEHUIO (PU3NUECKUX SBJICHUM WA (PU3NYECKUX CBOWCTB TEN
(KanWIIISipHBIE SBIICHUS, 3aBUCUMOCTD JIaBIIEHUS BO3/1yXa OT ero 00béMa, TeMIepaTyphl, CKOPOCTH
mpoliecca OCTHIBAaHMSI W HArpeBaHUs MPU HM3TYyUYEHUHU OT IBETAa H3JIydaromieil (TOTJIoIMAaroIIei)
MOBEPXHOCTH, CKOPOCTh UCHIAPEHMS BOABI OT TEMIEPATYPHI )KUJIKOCTH U TUIOAAN €€ TOBEPXHOCTH,
ANIEKTPHU3ALUS TEI U B3aUMOJCUCTBHE DJEKTPUUYECKUX 3aps0B, B3aUMOJCHCTBUE TMOCTOSHHBIX
MarHuTOB, BU3yaJln3alisi MATHUTHBIX M1OJI€N MOCTOSHHBIX MATHUTOB, IEHCTBHUSI MArHUTHOTO MOJIS HA
MIPOBOJIHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA JIEKTPOBUTATENS TIOCTOSTHHOTO TOKA):
dbopMynupoBaTh MPOBEpSEMBbIC MPEANONOKEHHs, COOUpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHMs, ONTUCHIBAThH X0/ OMBITA U (POPMYITUPOBATH BHIBOIBI;

® BBITIOJIHATH MIPSIMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIILHON BIIAXXHOCTH BO3/TyXa, CHJIBI
TOKa, HAMPSHKEHUS! C UCIOIB30BAHUEM aHAJIIOTOBBIX MPUOOPOB U JATYUKOB (PU3UYECKUX BEITUUHH,
CpPaBHUBATH PE3YJIbTATHI U3MEPEHUH C YIETOM 3aJaHHOMN aOCOMIOTHOM MOTPEIIHOCTH;

® TIPOBOJIUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHON (U3MUECKOM BEJIMYMHBI OT JPYrol ¢
HCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUM (3aBUCUMOCTH COMPOTHUBIICHUS MPOBOJHHUKA OT €ro JJIUHBI,
TJIOMIAU TIOTIEPEYHOTO CEYEHUS U YACIHHOTO COMPOTHUBIICHHS BEIIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UYIIEro Yepe3 NPOBOJHUK, OT HANPSHKEHUS HA MPOBOJIHUKE, UCCIEAOBAHUE MTOCIIEI0BATEILHOTO U
napauieIbHOTO COEAMHEHUHN MPOBOJIHHUKOB): INIAHUPOBATh MCCIEAOBaHUE, COOUpPATh YCTAHOBKY H
BBITIOJHATh U3MEPEHHUS, CIEIys MPEAIOKEHHOMY IJIaHy, (UKCUPOBATh PE3YNIbTAThl MOJYYCHHON
3aBUCUMOCTH B BU/IE TAaOJIUII ¥ TPaUKOB, J€IaTh BHIBOJIBI 110 PE3YJIbTATaM HCCIICIOBAHUS,



® MPOBOAWTH KOCBEHHBIE H3MEpPEHHUs (HU3UUECKUX BEIUYMH (yAelbHAas TEII0EMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MTPOBOIHUKA, pab0Ta M MOIIHOCTb JIEKTPHUECKOTO TOKA): MJIAHUPOBAThH
U3MEpEeHus, coOUpaTh SKCHEPUMEHTAIbHYI YCTAHOBKY, CIEAys NPEUI0KEHHOM WHCTPYKLUH, U
BBIYUCIISATH 3HAUCHHE BEITMYMHBI;

e COONIOAATh NMpaBHJia TEXHUKU O€30MIaCHOCTH IPH pabOTe C J1ab0paTOPHBIM 000PYIOBAHUEM;

® XapaKTEepPH30BaTh MPUHIIMIIBI IEHCTBUS N3YUYEHHBIX TPHOOPOB U TEXHUYECKUX YCTPOUCTB C
OIOpPOil Ha MX ONKMCaHUs (B TOM YHUCIIE: CUCTEMa OTOIUIEHUS IOMOB, THIPOMETP, NapoBasi TypOuHa,
amIepMeTp, BOJBTMETpP, CUETUMK DJICKTPUYECKOH HHEPIUH, 3JICKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTelIbHbIE IEKTPOIPUOOPH! (IIPUMEPHI), FINEKTPUUECKUE MPEAOXPAHUTEINHN, IEKTPOMATHUT,
AIIEKTPOABHUraTeNb MOCTOSHHOTO TOKA), MCIOJb3Ysl 3HAHHUA O CBOWMCTBAX (PM3NYECKHUX SIBICHUHA U
HEo0X0uMble (PU3NUECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh [IPOCTHIC TEXHUYECKUE YCTPONUCTBA U U3MEPUTENIbHbIE IPUOOPHI IO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaTEIh
BHYTPEHHEI'O CrOpaHMsi, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl 3JIEKTPUUECKUX Lene c
MIOCJIEIOBATEIBHBIM | TTapaJUICTIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3jiinyasi yCIOBHBIE 0003HAUYCHUS
3JIEMEHTOB JIEKTPUYECKUX LIeTIeH;

® [pPUBOJIUTH INpuUMEphl (HAXOAUTh HHGPOpPMALMIO O MpUMepax) MHPAKTUYECKOTIO
UCTIOIb30BaHUs (PM3NYECKUX 3HAHWH B TIOBCEAHEBHOM JKU3HU I 0OecreueHus1 6e3011acHOCTH IPpU
oOpalieHun ¢ npudbopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pPOBbS M COOIIOAECHUS
HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKpPY’KaIOLIEH cpee;

® OCYHIECTBIATh MOUCK MH(pOpManuu (u3ndeckoro coxaepkanust B MHTEpHETE, HA OCHOBE
UMEIOIIUXCS 3HAaHUM U MyTEM CpPaBHEHUS JONOJIHUTEIbHBIX UCTOUHUKOB BBLAEIATH HH(POPMAIHIO,
KOTOpAst SABJISIETCS MPOTUBOPEYUBOM MM MOXKET OBITh HEIOCTOBEPHOM;

® JCIOJb30BaTh IPHU BBIIOJHEHUU Y4YEOHBIX 3aJaHUM HAay4HO--TIONYJSPHYIO JIUTEPATYPY
(bU3M4ecKoro coiepkaHus, CpaBOYHbIe MaTepUallbl, pecypchbl ceTu MHTepHeT, BIaJeTh NpuéMaMu
KOHCIIEKTUPOBAHUs TEKCTA, Ipeo0pa3oBaHusl MH(POPMALMU U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

® co3gaBaTh COOCTBEHHBIE ITMCHBMEHHBIE W KpaTKHE YCTHBIE COOOmIeHHus, 0000mas
MH(OPMALIMIO U3 HECKOJbKHX HCTOYHHMKOB (DU3MUECKOTO COAEpXkaHHs, B TOM 4YHUCIE MYyOIUYHO
NPECTaBIATh PE3yAbTAThl IPOEKTHOW MIIM UCCIIEA0BATENBCKON NEATETbHOCTH, IPU ITOM I'PaMOTHO
UCTIOJIF30BaTh M3YYEHHBIH TOHSATHIHBIA ammapar Kypca (M3HKH, CONPOBOXKIATh BBICTYIUICHHE
[IPE3CHTALNEH;

® [pU BBINOJHEHUHM Y4YEOHBIX MPOEKTOB U HCCIENOBaHMNA (PU3MYECKHX MPOIECCOB
pacnpenenaTtb 0043aHHOCTH B TPYIIE B COOTBETCTBUM C MOCTaBICHHBIMHU 33JayaMH, CIEIUThH 3a
BBITOJIHEHUEM IIJIaHa JISHCTBUN U KOPPEKTHPOBATh €r0, a/IeKBATHO OLIEHUBATh COOCTBEHHBIN BKIA]]
B JICSITEILHOCTH TPYIIIBI, BEICTPANBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, MTPOSIBIISISI TOTOBHOCTh
paspematbe KOH(PIUKTHI.

K koHuy oOyuyeHuss B 9 kiacce mpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

® CIIOJIb30BaTh IMOHATHS: CUCTeMa OTcuéTa, MaTepuajbHas TOYKa, TpPaeKTOpHs,
OTHOCHUTENIbHOCTh MEXaHMYECKOro MABIKEHHUdA, aedopmanus (ympyras, IUlacTUYecKas), TpeHHeE,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U TMEperpy3Kd, HEHTP TSHKECTH, aOCOIIOTHO
TBEP/OE TEJO, LEHTP TSHKECTH TBEPAOIO Tella, paBHOBECHE, MEXAHUYECKUE KOJIeOAHUsI U BOJIHBI,
3BYK, HH(PA3BYK H YJIbTPa3BYK, JJIEKTPOMArHUTHbIE BOJIHBI, [IIKaJIA JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIN30PYKOCTh U J1aJIbHO30PKOCTb, CIIEKTPhl UCIYCKAaHUS M MOTrJouleHus, anbda-, 6eta- U ramma-
U3JTY4EHUs!, U30TOIIb, SiAePHAs YHEPTEeTHKA,;

e pasnuuaTh SBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJMHEHHOE JIBHKEHHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHNE, CBOOOTHOE MaJIeHUE Tell, pPABHOMEPHOE IBUKEHHE T10
OKPY)KHOCTH, B3aUMOJICHiCTBHE TeJl, peakTHUBHOE [BI)KEHHE, KojebaTellbHOEe JIBUKEHHE
(3aTyxaromue W BBIHYXK/JIEHHbIE KOJeOaHMs), pe30HAHC, BOJHOBOE IBWIKEHUE, OTPAKEHHUE 3BYKA,
NPSIMOJIMHENHOE PACIPOCTPAaHEHHE, OTPAXXEHHE M IIPEJIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE



OTpaK€HHE CBETa, pa3jIOXKeHHe Oeloro cBera B CHEKTP M CII0KEHUE CHEKTPaJbHBIX I[BETOB,
JHCTIEPCHs CBETa, €CTECTBEHHas pPaJUOAaKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOTO CHEKTpa
U3JIY4€HHUs) 110 ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OINBITOB, JAEMOHCTPUPYIOLIMX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

® pacro3HaBaTh NMPOSABICHUE U3YUYCHHBIX (DU3UUYECKHX SBICHUH B OKPYKAIOIIEM MUDE (B TOM
yuciae (QU3NUECKUe SBICHUS B MPHUPOJAE: NMPHIUBBI U OTIUBBL, JBMKeHHE IulaHeT COJHEYHOH
CHUCTEMBl, DPEAKTUBHOE [BM)KEHHE JKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHHE, CECMUYECKUE BOJIHBL, I[yHaMH, 3X0, [[BE€Ta T€J, ONTHUYECKUE SIBJICHUS B MIPUPOJE,
Ouosornyeckoe JAEHUCTBHE BHJIUMOIO, YIbTPa(pHUOIETOBOIO U PEHTIEHOBCKOI'O H3Iy4YEHHUH,
€CTECTBEHHBIN paJMOaKTHBHBIN (OH, KOCMUYECKHUE JY4H, PATUOAKTUBHOE W3IyYSHHUE MPUPOIHBIX
MHUHEpAJIOB, AEUCTBUE PAJHMOAKTUBHBIX M3JIy4€HUI HAa OPraHU3M 4ellOBeKa), IPH ITOM MEPEBOIUTh
NPaKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBLICIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (PU3HYECKHX
SIBIICHHI,

® OIUCHIBATh W3YyYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SIBICHUS, UCHOJb3Yyd (U3NYECKUE
BEJIMYMHBI (CPEAHSSI U MTHOBEHHAsl CKOPOCTh Tella MPH HEPAaBHOMEPHOM JBMKCHUH, YCKOPEHHE,
nepeMelleHue, MMyTh, YIioBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIA TAKECTH, YCKOPEHUE
CBOOOTHOTO TIaJIEHUS, BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHUYeCKasi paboTa U MOUTHOCTb,
HNOTEHIMAJIbHAs SHEPrus Teja, MOAHATOrO HaJ MOBEPXHOCThIO 3€MJIM, NOTEHIMAJIbHAs SHEPrus
CKaTOW TPYKUHBI, KHHETHYECKasi PHEPTUs, MOJHAsi MEXaHHYeCKash SHEeprus, MepHoa M YacToTa
KoJIeOaHUM, JJIMHA BOJIHBI, 'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, I1OKa3aTellb
NPEJIOMIJICHUS CPEIbl), TIPY ONMCAHUH MPABUIBHO TPAKTOBATH (PU3WYECKUN CMBICI HCTIOIB3yEeMBIX
BEJIMYMH, 0003HAYEHUS U €IUHMLBI (U3NYECKUX BEIMYUH, HAXOIUTh (POPMYIbI, CBSI3bIBAIOIIME
JaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTh TpaduKd HU3y4EHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEJIINYMH;

® XapaKTepH30BaTh CBOWCTBa Teld, (PU3MUYECKHE SBICHHMS U MPOLECCHl, UCMONb3Yys 3aKOH
COXpaHEHHsI PHEPTUH, 3aKOH BCEMHPHOTO TATOTEHHS, MPUHIMII CYINEPHO3HIUN CWII, TPHHIIUI
oTHocUTeNnbHOCTHU ["anunes, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHUs 3apsJ0BOI0 U MACCOBOTO YHMCEN MPH SIACPHBIX PEAKIUX,
OpU 3TOM JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHAa UM 3alUCHIBaThb €ro MaTeMaTHYeCcKoe
BBIpa)KEHHE;

e OOBACHATH (PU3MUECKHE MPOLECCH U CBOICTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYyallUi
NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABISATH HMPUYMHHO--CIIECTBEHHBIE CBSI3U, CTPOMTH
00BsicHEeHHE M3 2—3 JIOTMYECKHX IIaroB C ONOpOM Ha 2—3 H3y4YEHHBIX CBOWMCTBA (PU3MUECKHUX
SBJICHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacuéTHbIC 3aJaud (OMHMpAIOIIMecs Ha CHUCTeMYy M3 2—3 ypaBHEHHH), UCHONb3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOLUE (PM3NYECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBMS 3a7auu
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIONIME WM HM30bITOYHBIE JaHHbIE, BHIOMPATH
3aKOHBI HM (QOPMYINIBI, HEOOXOIMMBIE JUISi pEHIeHHs, MPOBOJUTh pPACUYETHI M  OLEHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIMTh MPH MOMOIIM (PU3NYECKUX METOJOB,
UCIIONIb3YSl OINUCaHWE WCCIEOBaHMs, BBIICIATh IPOBEPSAEMOE MPEATOI0KEHUE, OIIEHUBATh
NpaBUIBHOCTh TMOpSAKA MPOBEACHUS MCCIEIOBAHUS, JIeNaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yNbTaThl HA0JI0IEHUH U OIBITOB;

® TIPOBOIWTH OIBITHI IO HAOIIOACHUIO (GU3UICCKUX SBICHUN WM (PU3MUECKUX CBOWCTB TEI
(u3ydyeHue BTOpOro 3akoHa HbBIOTOHA, 3aKOHA COXPAaHEHUS SHEPrHM, 3aBUCHUMOCTb MEpHoja
KOJICOaHWH TIPY)KUHHOTO MasTHHKA OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI H HE3aBHCUMOCTH OT
aMIUTUTYABl MaJbIX KoJjeOaHWi, MpSMOJMHEWHOE PAaCIHpOCTpaHEHHE CBETa, pasjokKeHHe Oeraoro
CBETa B CIHEKTP, U3yYCHUE CBOWMCTB M300pa’K€HUS B IJIOCKOM 3€pKajle U CBOMCTB M300pakeHUs
npeaMera B cobuparoleil JuH3e, HaOI0IeHHE CIUIONIHBIX U JIMHEWYaThIX CIIEKTPOB M3ITy4eHHUs):



CaMOCTOSITEIIbHO COOMpPAaTh YCTAHOBKY W3 M30BITOYHOTO HaOopa O0OpyAOBaHUS, ONMUCHIBATH XOJI
OTIBITA M €T0 PEe3yJbTaThl, POPMYIUPOBATH BEIBOJIBI;

® TPOBOAMTH MPH HEOOXOAUMOCTH CEPUIO MPSMBIX U3MEPEHUH, OTIPeNIeNss CpeIHee 3HAUYCHHUE
U3MepAeMoil BeTMUMHBI ((POKYCHOE pPACCTOSHUE COOMparomeld JIHH3bI), OOOCHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOopa);

® TIPOBOMTH UCCIICAOBAHHE 3aBUCUMOCTEH (PU3NUYECKHUX BEJIMYHH C UCIIOJIB30BAHUEM MTPSIMBIX
U3MEpeHuil (3aBUCHUMOCTh IYTH OT BPEMEHHU NpPHU PAaBHOYCKOPEHHOM JBWXCHMH 0O€3 HavyaJbHOH
CKOpPOCTH, TIEproJia KOJeOaHHii MaTeMaTHYeCKOro MasTHUKA OT JUIUHBI HUTH, 3aBUCHMOCTH YTJia
OTpaKEHHsI CBETa OT YIJla TaJeHHs M yIJia MPeJOMIICHUS OT yIJla MaJAeHUs): IJIaHUPOBATh
UCCIIC/IOBAaHHE, CaMOCTOSITEIbHO COOHMpaTh YCTAHOBKY, (PMKCHPOBATH pE3yNbTaThl IMOJYYCHHON
3aBHCUMOCTH (PM3MYECKUX BEIMYUH B BUJE TAOJHIl U TPaHKOB, JA€IaTh BHIBOABI 10 pE3yJbTaTaM
UCCIIC/IOBAHMS,

® TPOBOAWTH KOCBEHHBIC H3MEPEHHS PU3UUECKUX BEIHYUH (CPEIHSsI CKOPOCTh U YCKOPCHHE
TeJIa MPH PAaBHOYCKOPEHHOM JBM)XEHUH, YCKOPEHUE CBOOOIHOTO MAACHHSA, KECTKOCTh MPYKUHBI,
KO3 PUIIMEHT TPEHUS CKOJBLXKCHHUS, MEXaHHUYecKas paboTa W MOILIHOCTh, 4YacTOTa W TICPUOJ
KOJICOAHWH MaTeMaTHYECKOTO U MPYKUHHOTO MAasSTHUKOB, ONTHYECKAsi CHiIa COOMPAIOIeH JTHH3HI,
palMOaKTUBHBIA (DOH): IJIAHUPOBATH U3MEPEHUS, COOMPATh SKCIECPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJIHATh M3MEPEHHS, CIEAYS MPENTI0KECHHON WHCTPYKIWH, BBIYUCISATH 3HAYCHUE BEITUYMHBI U
aHAJTM3UPOBAThH MOJYYCHHBIC PE3YJIbTATHI C YIETOM 3aJaHHOM IMMOTPEITHOCTH U3MEPCHH;

e COOJIOJATh MPaBHIIa TEXHUKU OE30MIACHOCTH IPH pabOTe C JIAO0PATOPHBIM 000PYIOBAHUEM;

® pasaryaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (PU3UYECKUX MOJIEIICH: MaTepraabHas TOYKa,
abCoIIOTHO TBEP/IOE TENO, TOUCUHBIH MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHAs MOJEIb
aToMma, HyKJIOHHAsl MOJIeJIb aTOMHOT'O SI/1pa;

® XapaKTepPH30BaTh MPUHIIMIIBI ICHCTBUS N3YUYECHHBIX IPHUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOPOi HA UX OMHCAHUS (B TOM YHUCIIE: CIIUAOMETP, TATYUKH TTOJI0KEHUS, PACCTOSHUS H YCKOPEHUS,
pakeTta, 3X0JI0T, OYKH, MEPUCKOTI, (POTOAITIAPAT, ONTUICCKUE CBETOBO/IbI, CIIEKTPOCKOII, JI03UMETP,
Kamepa BuibcoHa), UCTONB3ys 3HAHUS O CBOWCTBAaX (PM3MUYECKUX SIBICHUH W HEOOXOIUMBIE
¢du3nUeckne 3aKOHOMEPHOCTH;

® UCMONB30BaTh CXEMBbl M CXEMAaTUYHBIE PUCYHKH HM3YyYEHHBIX TEXHHUECKHUX YCTpOICTB,
MU3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUYECKHUX TPOILIECCOB MPH PEIICHUH YIeOHO--TTPAKTHYECKIX
3aJa4, ONTUYECKUE CXEMBbI JIJIsl TOCTPOCHUS U300pakeHUI B IUIOCKOM 3€pKajie U cOOMparolei JIMH3E;

® TPUBOJIUTH MpUMepbl (HaxoAuTh UWHPOPMAIUMIO O TpHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUs (PM3NYECKUX 3HAaHUM B IOBCEAHEBHOM JKMU3HHU Ul oOecreueHus: 6e30MacHOCTH IpU
oOpamieHny ¢ MpudopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0pPOBBSI M COOIIOICHUS
HOPM 3KOJIOTHYECKOT'0 TMOBE/IEHUS B OKpYXKatolIei cpere;

® OCYHIECTBIATh IMOUCK HHpOpMauuu ¢GU3M4eckoro coaepxanuss B VHTepHere,
CaMOCTOSITENIbHO (OPMYIHPYsI TIOMCKOBBIN 3aIpoC, HAXOAWUTH MYTH ONPEACICHHUS JOCTOBEPHOCTH
MOJy4eHHOM nH(pOpMalMK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOJTHUTEIbHBIX HICTOUHUKOB;

® UCMONB30BaTh MPH BBIOJHEHUH Y4YEOHBIX 3aJaHUI HAay4YHO--TIONYJISPHYIO JUTEPATYpPy
(bU3MIeCKOTo CoZlep KaHus, CIIPAaBOYHBIE MaTepHAIIb, pECYpChl ceTh IHTepHET, BIaeTh MpuéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBaHus HH(POPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOILICHHS HAa OCHOBE MH(OpMAIUM M3
HECKOJIbKUX HMCTOYHHKOB (PU3UYECKOTO COACpIKAaHUS, MYOIMYHO NPEICTABISATh pPE3YyIbTaThl
MPOEKTHON WJIM UCCIIEI0BATEIbCKON JeSITeIbHOCTH, IPU TOM I'PaMOTHO HUCIOJIb30BATh N3YUEHHBIN
MOHATUIHBIN anmapar u3y4aeMoro paszeia (PM3UKH U COTPOBOXKIATh BHICTYIICHHE TPE3ECHTANNEH ¢
y4€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KJIIACC

KosauvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K n (undgposBbie)
n/n NMPOrpamMmbl Bcero OﬁﬂTpom’m’le I%aKTquCKHe o0pa3oBaTte/ibHbIE
padoThbI padoTbI pecypeb
Pazjen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOILIEr0 MUpa
11 ®dusuka - HayKa 0 MPUPoJe 2 0 0 bubsmorexa [IOK
' https://m.edsoo0.ru/7f416194
bubnuoreka [IOK
12 PH3HYECKAC BT HHbI 2 0 . https://m.edsoo0.ru/7f416194
. bubnunoreka LIOK
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 0 1 hitps://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 CrtpocHue BelecTBa 1 0 0 bubmorexa LIOK
' p https://m.edsoo0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 2 0 1 bubnuoreka [{OK
' BEILIECTBA https://m.edsoo0.ru/7f416194
bubmmoteka IIOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 0 0 hitps://m.eds00.ru/7f416194
Hroro no paszneny 5
Pa3nea 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl
but6mmorekxa [IOK
3.1 Mexaiieckoe JBIXeHHe 3 0 0 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.2 HMuepuuus, macea, II0THOCTS 4 0 1 https://m.edso0.ru/7f416194
but6mmorekxa [IOK
3.3 Cuna. Buppt cnn 14 1 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Paszneu 4. /laBjieHne TBEPABIX TeJl, JKMIKOCTEH U ra3oB
41 Hasnenue. [lepenaya gaBnenus: TBEPALIMU 3 0 0 but6mmoreka [IOK

TCJIaMU, XKUAKOCTAMU U ra3daMu

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

bubnunorexa LIOK

4.2 JlaBIICHHE KHAKOCTH ° 0 https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.3 ATmoc(hepHOe aBeHHe 6 0 https://m.edsoo.ru/7f416194
4.4 JlelicTBUE )KUJIKOCTH U ra3a HA 7 3 bubmmoreka [JOK
' HOrPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazaeny 21
Pa3znesa 5. PaGoTa u MOIIHOCTH. JHEPrus
bubnuoreka [IOK
>1 PaGora u mompgocTs 3 . https://m.edsoo.ru/7f416194
bubnuoreka [IOK
52 Hpoctpie MexaHH3MBI > . https://m.edsoo.ru/7f416194
bubnunoreka LIOK
53 Mexanmeckas SHeprus 4 . https://m.edsoo0.ru/7f416194
Hroro mo pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68 12

[TPOT'PAMME



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 KVIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
o HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06pA30OBATEIBHBIE
padoThI padoThbI pecypesI
Paznen 1. TensioBuIe ABJIeHUSA
. bubmuorexa [JOK
11 CtpoeHHe U CBOMCTBA BENICCTBA 7 0 0 hitps://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tenosbie nporecce! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 28
Pazjen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DIIeKTpUUECKHE 3apsiabl. 3apssKeHHbIS 7 0 1 bubnuorexa [JOK
' TeJa U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSHHBIN PAESKTPUUSCKUMN TOK 20 1 7 bubmiorexa LIOK
: p https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarsurtHsbIe SBICHHS 6 1 15 https://m.eds00.ru/7f4181ce
bu6nmoreka [JOK
24 D7IEKTPOMATHHTHA HHIYKIIHS 4 . 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpemst 3
OBHLIEE KOJIMYECTBO HACOB I10 68 4 145

[TPOI'PAMME


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

9 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne i/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06pA30OBATEIBHBIE
padéoThI padoThI pecype
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHu4eckoe TBUKEHUE U CIIOCOOBI €T0 10 0 1 bubnnoreka [JOK
' OIIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsanvonencrane Teil 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHEI COXpAHCHHA 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
bu6nmoreka [JOK
2.1 Mexannueckue KoneOaHus 7 0 3 https://m.edso0.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHnuecknue BOJIHBL. 3BYK 8 1 3 https://m.edso0.ru/7f41ada6
Hroro no paszneny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 0 5 bubnuoteka [JOK
' 3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
bubmuoreka [JOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 0 2 hitps://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 0 3 https://m.edso0.ru/7f41ada6
4.3 PasnoxxeHue 6emoro cBera B CHEKTP 3 0 2 bubmorexa HOK

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

Hroro no pazueny 15
Pasznea S. KBaHTOBBIC SIBJICHUS
bubmuorexa [JOK
51 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoeine aTomHOro A1pa 6 . https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 #lneprbie peakiin ! . https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. IloBTopuTE/1bHO-0000 AKOIIMIE MOAY.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bubnnorexa [HOK
' Kypca pu3uKu 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 27

[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
N KoJsnyecTBO 4yacoB JIeKTPOHHBbIE HU(POBHIE
/i Tema ypoka Beero KonTpoJbHbIe IpakTuyeckue O0pasoBaTe/bHbIE
padoThI padoThI pecypcbl
1 ®du3uka — Hayka o npupoze. AsneHus 1 0 0
MPUPOJIBI
2 Ou3nyecKue sIBICHUS 1 0 0
3 ®dusndecKue BETUYHHBI U UX H3MEPCHUE 1 0 0
VYpok-uccienosanue "M3mepenue remieparypbl
4 IIPH TIOMOIITH KMJIKOCTHOT'O TEPMOMETPA U 1 0 1
JaT4YMKa TeMIeparypol”
MeTtopl HayuHOTO NO03HaHUs. OnucaHue Bu6mmoteka [JOK
5) . . 1 0 0 )
(U3NUECKUX SIBICHHH C IIOMOIIBIO MOEICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessr:
5 JATBHOCTH TIOJIETA MAPUKa, TYIIEHHOTO 1 0 1
TOPU30HTANIBHO, TEM O0JIblIe, YeM OoJble
BBICOTA ITycKa"
Crpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIINE bubmuoreka [IOK
7 1 0 0 )
JIMCKPETHOE CTPOCHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
bu6nunorexa LIOK
8 JABIKCEHHE HaCTHIL BelleCTBa 1 0 0 https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoBanue «ONBITH 0 HAOIIOAECHUIO 1 0 1
TETUTOBOTO PACIIMPEHUS T'a30B)»
10 ArperaTHbIe COCTOSTHUS BEIIIECTBA 1 0 0
OCOOCHHOCTH arperaTHbIX COCTOSTHUH BOJIBI.
11 O600611eHMe IO Ifaweny <<HepBOHaanILH§Ie 1 0 0 bubmorexa I[IOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUH BEIIECTBAY
12 Mexanunueckoe nBuxenue. PaBHomepHoe u 1 0 0 bu6muoreka [JOK

HEpaBHOMEPHOE JIBMIKCHHE

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

bubnunoreka LIOK

13 Cropocts. Eapmmitet cropoctu https://m.edsoo.ru/ff0a079c
14 PacueT nyTu 1 BpeMeHH JIBHIKCHHS BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — Mepa HHEPTHOCTH T Eﬁﬁ/ﬁeﬁiﬂﬁ/ﬁowcm
16 [InorHOCTE BeltecTBa. Pacuer maccsl # 00bemMa BI/I6J'I.I/IOTeKa LHOK
TeJla 10 ero IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaT0pHas.1. pabora «Onpenenenue
IUIOTHOCTHU TBEPJIOTO TETIa
18 Pemenue 3amgau no reme "[InoTHocTh BemecTBa" bubmmorexa HOK
https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepUCTHKA B3aUMOICHCTBUS TEl.
Cwita ynpyroctu. 3akoH ['yka
JlaGopaTtopHast pabora «3yueHue 3aBUCUMOCTH
20 pactsbkeHus (nedopMaln) Npy>KUHbI OT
MPUJIOKEHHON CHUITBI»
21 [[SIBnenue TsiroTenus. Cuia TSKECTH
p | Comeeny ok e et e Bumorera LOK
- https://m.edsoo.ru/ff0al778
23 Cuna TspKecTH Ha IpYTuX IUIaHEeTax. bubmuoteka [IOK
dusnyecKkre XapaKTePUCTHUKH TTaHET https://m.edsoo.ru/ff0a1502
bubnuotexa [JOK
24 Msveperte ci. lusamonmerp https://m.eds;f).ru/fanlScc
bubnmoreka [JOK
25 Bec ena. Hesecomocts https://m.edS(])_E).ru/ff0a1778
26 CrokeHue ABYX CHJI, HAMPABJIEHHBIX MO OJTHON bubnuotexa [JOK
npsiMoid. PaBHOIEHCTBYIOIIAS CHTT https://m.edsoo.ru/ff0ala70
27 Pemenne 3agau no reme "PaBHonelicTByrOMIAs

CHIJI



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

Cuna tpenus u e€ Buapl. TpeHue B npupose u

bubnunoreka LIOK

28 TEXHUKE https://m.edsoo.ru/ff0alb9c
29 o pemms chomen of e tasseA 1 Bu6morera LIOK
" https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTE»
30 Pemenue 3aau Ha onpezeneHue
PaBHOAECHCTBYIOIIEH CUIIbI
Pemenue 3amau mo remam: «Bec Tenay, Bubnorexa [IOK
31 «Fpa(bnqeumoe n3o0paxeHue cuiy, «CHUIby, hitps://m.edso0.ru/ff0alde0
«PaBHOIECUCTBYIOIIAS CUIT»
KonTtponpsHast pabora no Temam:
30 «MexaHnueckoe JBIKeHuey, «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
nu3o0paxenue cuiy, «CUIbD)
33 JaBnenue. CriocoObl yMEHbILIEHUS U Bu6mmoteka [IOK
YBEIUYCHUS JIaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTb JIABJICHHS ra3a OT bubnnorexa [JOK
00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBineHus TBEPABIMU TEIIAMH, bubmmnoreka HOK
JKUIAKOCTSAMM M razaMy. 3akoH [Tackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUIKOCTHU U T'a3e, BBI3BAHHOE bubnnorexa [JOK
IIEUCTBUEM CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemienue 3anau 1o Teme «JlapieHue B )KUAKOCTH bu6mmoteka IIOK
u raze. 3akoH [Tackans» https://m.edsoo.ru/ff0a2826
bubnuotexa [JOK
38 Coobmarommuecs cocypt https://m.edsgn.ru/ff0a2970
N bubmuoreka [{OK
39 Tuppasirieckuii mpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC
a1 ATMocdepa 3emMiu 1 IPUIHUHBI €€ bu6muoreka [JOK

CYILIECTBOBaHUS

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

bubnunoreka LIOK

42 Bec Boznmyxa. AtmochepHoe naBieHue hitps://m.edsoo.ru/ff0a2bs5a
43 N3mepenne armocdeproro nasneHus. OnbIT bubmuorexa [IOK
Toppuyenn https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCThH aTMOC(HEPHOTO JaBICHUS OT bubmmoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouna. AtmochepHoe 1aBiIeHHE HA bubmuorexa [IOK
pa3IMYHBIX BBHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amay mo Teme " AtmocdepHoe
napjenue"
47 JleficTBHE )KUIKOCTH U Ta3a Ha IOTPYKEHHOE B Bbu6moteka [IOK
HHUX Tel0. ApXMMeI0Ba CHIIa https://m.edsoo.ru/ff0a3276
8 mnsmmaon o, aeemyioue na tero Bubanorexa IOK
’ ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKHUJIKOCTh)
g | Dtpior o o ot BuGaionsa LOK
o https://m.edsoo.ru/ff0a3514
MOTPYXEHHOU B )KHJIKOCTh YaCTH Tellay
bu6nmorexa LIOK
S0 Hnasarime Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
omnpeneneHue e€ rpy30no bEMHOCTH"
2 Besmyonmasmmen. (lunermne roep ren Bubmorexa LIOK
N ’ ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B»
53 KonTponpHas pabota no Teme «JlaBnenue
TBEPJABIX TEJ, KUIKOCTEH U Ta30B)»
but6mmorekxa [IOK
>4 Mexanmeckas padora https://m.edsoo.ru/ff0a3f82
55 MomnrHocTh. EQUHHITEI MOITHOCTH bubmorexa LIOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
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https://m.edsoo.ru/ff0a3f82

VYpok-uccnenosanue "Pacyér MOIIHOCTH,

56 9 N " 1 1
pa3BUBaeMO MpU NOIbEME T10 JIECTHUILIE
57 IIpocTeie Mmexanu3Mmbl. Peryar. PaBHoBecue cun 1 0
Ha pbluare
58 ;I:gg;r)l;;;zz:?;%oi};fiﬁSII;I;%(;{S{.HG YCIIOBHM 1 05 bubmorexa LIOK
' https://m.edsoo.ru/ff0a478e
PaBHOBECHSI phIUara
59 Pewmenne 3anau no reme «Y cia0BUs paBHOBECUS 1 0 Bbu6mmoteka [JOK
pbldara» https://m.edsoo.ru/ff0a48a6
KoadduimenT nonesHoro neicTBUs MEXaHU3MA.
60 JlaboparopHuas padota «M3mepenue KI1/] 1 0.5
HAKJIOHHOM IJIOCKOCTH»
61 Pemenue 3amau mo reme "Pabora, MOIIHOCTS, 1 0 bubnunoreka LIOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprusi. Kunernueckas u 1 0 bubnnorexa [JOK
NOTCHIUAIbHAS DHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHCHHSI MEXaHUYEeCKOW YHEPTHH 1 0 bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
64 "JKcrnepuMEHTaIbHOE OIpe/IeJIeHNE N3MEHEHUSI 1 1
KMHETUYECKOW U OTEHIIMATbHON YHEPTUU TIPH
CKATBHIBAHHMH TeJIa TT0 HAKJIOHHOW TIJIOCKOCTH"
KonTponsHnas pabora o teme «Pabora u
65 1 0
MOIIIHOCTb. DHEPT U
66 PesepBHslit ypok. Pabota ¢ Tekctamu 1o teme 1 0 bubmuoreka [JOK
"MexaHndeckoe aBrxeHue" https://m.edsoo.ru/ff0adee6
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1 0 bubmuoteka [IOK
"laBieHre TBEPIBIX TEI, )KUIKOCTEH ¥ ra3oB” https://m.edsoo.ru/ff0a4ffe
68 [TpoMexxyTouHast aTTeCTaIUS 1 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12


https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoaunuecTBO 4acoB

Kontp I DJieKTpoHHBbIE U(POBBIE
Ne n/mm Tema ypoka Bcer 0ILHBI elzz]‘cKTen oOpa3oBaTesibHbIE
YecKH
0 pador padoTshI PEEYPER
bl
1 OcCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUU U UX 1 0 0 bubnuorexa [JOK
OIIBITHBIE MTOATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB U MOJICKYJI 1 0 0
3 Mopenu TBEPIOTO, )KUJIKOTO B Ta3000pa3HOr0 COCTOSHUN 1 0 0 bu6mmoreka [IOK
BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO
4 COCTOSIHMH BEIIECTBA HA OCHOBE TOJIOKEHUH MOJIEKYIISIPHO- 1 0 0
KHHETUYECKON Teopuu
bu6mmoreka [JOK
5 Kpucrannuueckue u amopgHbie Tena 1 0 0 https://m.eds00.ru/ff0a5800
bu6mmoreka [IOK
6 CmauuBaHue M KamWUBSIPHOCTh. [IoBEpXHOCTHOE HATSHKEHUE 1 0 0 https://m.eds00.ru/ff0a5530
bu6nmoreka [JOK
7 TemmoBoe pacmmpeHne U cXaTue 1 0 0 https://m.edsoo.ru/ff0a5a26
8 Temmepatypa. CBsi3b TEMITEPATYPHI CO CKOPOCTHIO TETUIOBOTO 1 0 0
JIBIKEHUS YaCTHILL
. bubnuorexa [JOK
9 Baytpennss sueprusi. CiocoObl H3MEHEHHsI BHYTPEHHEH SHEPTUH 1 0 0 https://m.eds00.ru/ff0asc60
bubmuorexa [JOK
10 Buner rennonepenayn 1 0 0 https://m.edsoo.ru/ff0a6412
11 VYpok-koudepennus "IIpakTrueckoe UCMOIb30BaHNE TEMIOBBIX 1 0 1 bubmuorexa [JOK
CBOMCTB BEIIECTB M MATEPUAJIOB B IEJISIX dHEProcOepeKeHus " https://m.edsoo.ru/ff0a65c0
12 KommuectBo Temnorsl. Y aenbpHas TEIVIOEMKOCTD 1 0 0 bubmiorexa LOK

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe TemoBoro dananca. TemmooOMeH U TEIIOBOe bubmumoreka [IOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
14 JlabGopaTopHas pabota "VccienoBanue siBICHUS TEIUIOOOMEHA TIPH bubmuorexa [JOK
CMEIIMBAaHUU XOJIOJTHOM U ropsiueii BojbI" https://m.edsoo.ru/ff0a6a98
15 Pacuer xonmuecTBa TEIIOTHI, HEOOXOAUMOTO [T HarpeBaHus Tela
Y BBIIEISIEMOr0 UM IIPU OXJIAXKICHUU
16 JlabGopaTopHas padota "OnpeneneHue yaeaIbHON TEMI0EMKOCTH bubmuoreka [JOK
BemlecTna" https://m.edsoo.ru/ff0a6bb0
bu6mmoreka [IOK
17 DHeprus TOIIUBA. Y IeibHasl TeII0Ta CrOPAHUS https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u OTBEpIEBAHUE KPUCTAIUINYECKHUX TEN. Y IE€TIbHas bubnnorexa [HOK
TEIJIOTA ITABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas padota "OnpeneneHue yaenbHON TEIIOTHI bubnnoreka [JOK
IUTaBJICHHMS JIb1a" https://m.edsoo.ru/ff0a72fe
20 [Tapoobpa3oBanue u KoHAeHCanus. Vcnapenue ﬁggg?/(r);ee%ziorﬁ/fma? 40c
21 Kunenue. Y nenbHas Temnaora napooOpa3oBaHus U KOH/IECHCAIUH. bubnuoreka [IOK
3aBUCHMOCTB TEMIIEPATyphl KUTICHUS] OT aTMOC(EPHOTO JaBICHUS https://m.edsoo.ru/ff0a786¢
29 Bnaxxnocts Bozyxa. JlabopaTopHas padorta "Onpenenenue bubnuotexa [JOK
OTHOCHTEJIbHOM BJIQKHOCTH BO3Tyxa" https://m.edsoo.ru/ff0a7628
23 Pemenwue 3a/1a4 Ha ompeielieHUe BIAKHOCTH BO3TyXa
24 [Tpuntume! paboThI TEMIOBBIX ABUTaTeNei. [TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHMsI
o5 KII/I TermoBoro npuratens. TernaoBble ABUTATEIN U 3aIUTa bubmuorexa [JOK
OKPYXaIOIIeH CpeJibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHHUs U MPEBPAIICHUS SHEPTHH B TETUTOBBIX
mporueccax
27 ITonroToBka Kk KOHTPOJIBHOU paboTe 1o TeMe "TensoBble SBICHHUS. bubnuorexa [IOK
M3meHeHue arperaTHbiX COCTOSIHUMN BemecTBa" https://m.edsoo.ru/ff0a83f2
28 KonTponbnas padora no teme "Tensnossie siBneHus. M3smenenue bubnnorexka [JOK

arperaTHbIX COCTOSIHHMM BemecTna'

https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

29 DnexTpu3aiys Tel. J[Ba poja dJIEKTPUUSCKUX 3apsIOB 0
30 VYpok-uccnenoBanue "IneKTpu3anus TeJl UHAYKLIHUEH U IpU 1
CONPUKOCHOBEHUH"
. bu6mmoreka [IOK
31 B3aumopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona 0 hitps://m.edsoo.ru/ff0as7e4
Dnekrpuyeckoe nosie. HarpseHHOCTh 3JIEKTPUUECKOro MOJs. bubnmoreka [JOK
32 . 0 .
[TpHUHIIUI CYIIEPIIO3UIIUH HIEKTPUUECKUX MOJICH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexTpuueckux 3apsiaoB. DJIeMeHTapHbIN 3apsijl. 0
Crtpoenue atoma
[TpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHHUSI SICKTPUUECKOTO bubnnoreka [JOK
34 0 )
3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mprUMEHEHNE CBOMCTB IEKTPUUECKUX 3aPsI0B 0 bubmorexa [TOK
A P p AL https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIOBUS €ro CyliecTBOBaHUs. VcTOUHUKH bubnnoreka [JOK
36 0 .
AJIEKTPHUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleficTBUSA SIEKTPUYECKOTO TOKA 0 bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
38 VYpok-nuccnenosanue "JlelicTBUE ANEKTPUYECKOTO OIS HA 1
MIPOBOJIHUKH U IUDJIEKTPUKH"
39 DJIEKTPUYECKUHN TOK B METasllaxX, )KUJIKOCTSAX U ra3zax 0 bubmorexa [IOK
P > A https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas erb U €€ COCTaBHbIE YaCcTH 0
a1 Cuna Toka. Jlaboparopnas padota "M3mepeHue u peryinpoBaHue 05 bubmuorexa [JOK
CHJIBI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. Bonbtmerp. Jlaboparopnas pabota bubnmoreka [JOK
42 N " 0.5 .
W3mepeHue u peryimpoBaHne HATPSHKESHHSI https://m.edsoo.ru/ff0a9e14
43 ConpoTuBiieHUE TPOBOAHUKA. Y AEIBHOE COMPOTUBIICHUE 0 bubmuorexa [JOK
BEIIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTh dJIEKTPUIECKOTO Bubmorexa [OK
44 CONPOTHUBJICHUS IPOBOJHUKA OT €r0 JUIUHBI, TTOMIAIN 1

MONEPEYHOr0 CeYeHusl U MaTepuana"

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a87e4
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https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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https://m.edsoo.ru/ff0aa738

3aBUCHMOCTD CHJIbI TOKA OT HampspKeHHs. 3akoH OMa JjIsl ydacTka

bubmuoreka [JOK

45 Henu https://m.edsoo.ru/ff0aad44a
6| mdopmopmnnpior osnemmams oo v o Buorera LOK
VI pes p P, i p p P https://m.edsoo.ru/ff0aa04e
HaMpPsHKEHUs Ha PEe3UCTOpe
47 [TocnenoBarenbHOE U HapalieIbHOE COSTUHEHUS TPOBOIHUKOB
18 vampmenmi npw mocrcIORTe oM coconI 15 uGmnoresa LIOK
p " p & 8 ByX https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 Jlaboparophas padota "lIpoBepka mpaBuia sl CUIIbI TOKA IIpU bubnnoreka [JOK
napauIe]IbHOM COSIMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3anay Ha npuMeHeHue 3akona OMa AJisi pa3InyHOTro bubnnoreka [JOK
COCIMHEHUS MPOBOHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTH AJIEKTPHUECKOro ToKa. 3akoH Jxoyns-JIeHma bubmorexa LHOK
HI P ' Y B https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "Onpenenenue paboThl U MOITHOCTH bubnunorexa [JOK
52 " :
AJIEKTPHUYECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
53 DNEeKTPUUYECKHE LIETTH U MTOTPEOUTENN IIEKTPUIECKOM SHEPTHH B bubnuotexa [JOK
obity. KopoTkoe 3ampIkaHue https://m.edsoo.ru/ff0ab660
S4 sapwn Sapmentie 010 v ssaavoncHorans, Mooromat buGmnorexa LIOK
DALBL. Sapsii N 8 ' https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUIN TOK
S5 Sapmeenme rota i ssanvoreicrnen Hocrommmtt ubanoresa IOK
p " " A ’ https://m.edsoo.ru/ff0abea8
AIEKTPUIECKUN TOK
56 IlocTosiHHBIE MarHUTHI, UX B3aMMOJICUCTBHE
57 VYpok-uccnenosanue "M3ydeHue nosien mocTOSTHHBIX MarHuTOB" bubmmorexa [IOK
P A i https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe noje. MaruutHoe nosie 3eMJIu U ero 3HauyeHue AJis bubnmoreka [JOK
58 .
KU3HH Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OnbIT Opcrena. MarHuTHOE TOJIE€ SJIEKTPUUYECKOTO TOKA bubnuorexa [JOK

MarauTHoOe moJe KaTyHniK1i ¢ TOKOM

https://m.edsoo.ru/ff0acld?2
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[TpumeHeHue 31eKTpOMarHuToB B TexHHKe. JIaboparopHas paboTa bubmumoreka [IOK

60 " . " 1 0 0.5 )

W3ydenue aeiiCTBUS MAarHUTHOI'O TIOJISI HA MPOBOJAHUK C TOKOM https://m.edsoo.ru/ff0ac74a

DneKTpoABUTaTeh MOCTOSIHHOTO ToKa. Vcronb30Banue

61 3JIEKTPOJBUTATENECH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE. 1 0 0 bubnmoreka [JOK
JIaboparophas pabota "KoHcTpyrpoBaHUe ¥ H3y4eHUE pabOThI https://m.edsoo.ru/ff0ac86¢c
3ieKTpoaBUraresns"
OneiTel Dapanes. 3aKOH AEKTpOMarHuTHOW nHAyKuu. [IpaBuno

62 1 0 0
Jlenma
Onextporerepatop. CriocoObl MOTYYEHHS dTEKTPHUUECKON

63 SHEPTUU. DIIEKTPOCTAHIINY Ha BO30OHOBIIIEMBIX UCTOYHUKAX 1 0 0
SHEPTUHU

64 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo Teme "DNEKTPUUECKUe 1 1 0 0
MarHuTHBIC sIBJICHUS"

65 KonTponbHas pabota o Teme "DIeKTpUUECKUE U MAaTHUTHBIE 1 1 0 bubnnoreka [JOK
siBIeHHs" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabora ¢ Tekctamu o reme "Temnnossie bubnnoreka [JOK

66 . 1 0 0 )
SIBJICHHSA https://m.edsoo.ru/ff0acc5e
PezepHblit ypok. Pabora ¢ Tekctamu no teme "IlocTOsHHBIN bubnuoreka [IOK

67 . " 1 0 0 )
AIIEKTPHUYCSCKHUI TOK https://m.edsoo.ru/ff0acdc6

68 [TpoMexyTodHasT aTTeCTAIHS 1 1 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5



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

9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Jrj;-)n Tema ypoka Beero  KOHTpobHbie  IIpaxTmyeckue 00paszoBaTeJbHbIe
padoTbI padoTbI pecypcbl

1 MexaHnyeckoe ABHKeHUE. MaTepuaibHas TOYKa 1 0 0

2 Cucrema orcuera. OTHOCUTEIBHOCTh 1 0 0 bu6mmoreka [IOK
MEXaHUYECKOTO JIBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1 0 0 BH6H_HOTeKa 0K

https://m.edsoo.ru/ff0ad19a

4 HepaBHOMepHOE NPSAMOIUHENHOE IBUKECHUE. 1 0 0
CpenHsisi U MTHOBEHHAsI CKOPOCTh

5 [IpsimonuHeitHOEe PaBHOYCKOPEHHOE BUKECHHE. 1 0 0 bubnnoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSIMOJTMHEHHOTO PABHOYCKOPEHHOTO

6 neuxenus. ['paduk ckopoctu . 0 0

;| oo pion Ot e || [ B oK
HAKTOHHOH I10CKOCTH" https://m.edsoo.ru/ff0adb18

8 CBoboaHoe nagenue ten. OneiTel [anunes 1 0 0

O Tepnon n macrors ooparernn, Tancinan ) 0 0 ubmorera LIOK

https://m.edsoo.ru/ff0ael76

YTJIOBasi CKOPOCTH

10 LleHTpOCTpPEMHUTENTEHOE YCKOPEHUE 1 0 0

11 [TepBrrit 3akoH HeroToHa. BekTop crte 1 0 0 Egg;?/ﬁzigﬁlj/ 026612

12 Bropoii 3akoH HeroToHa. PaBHOoelcTByIOILIAS 1 0 0 bubnuorexa [IOK
cuia https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akon HetoTtona. Cynepnosunus cui 1 0 0 E’[P:S;I:I;I/?;ée%zg)(.)rﬁlfaneQSZ

14 Pewrenue 3a1a4 Ha IpUMEHEHUE 3aKOHOB 1 0 0 bubnuoreka [IOK

Hrrotona

https://m.edsoo.ru/ff0aeh6c



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

bubmuorexa [JOK

15 Cuna ynpyroctu. axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 JlabGopaTtopHas padbota «OnpeneneHue KeCTKOCTH bubmuorexa [JOK
PY>KHUHBD) https://m.edsoo.ru/ff0aee28
bubmumoreka [IOK
18 Cra Tpenns https://m.edsé}).ru/fanf?BS
19 Pemenue 3anay no teme «Cuia TpeHUS» bubmorexa LHOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "Onpenenenue bubnnoreka [JOK
K03 HUIMEHTA TPEHHS CKOJIbKCHHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo teme "3akonsl HetoToHa. Crita bu6mmorexa [IOK
ynpyroct. Cuna tTpenus" https://m.edsoo.ru/ff0afb8e
29 Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. bubnnoreka [JOK
YckopeHue CBOOOIHOTO MaIeHHs https://m.edsoo.ru/ff0af044
23 JIBU>KeHME Tesl BOKPYT TPAaBUTAIL[MOHHOTO IIEHTpa
(Conneunas cuctema). ["'anakTuku
24 Pemenue 3amau mo teme "Cuna TSDKECTH U 3aKOH bu6mmoreka [JOK
BCEMUPHOTO TSAroTeHHS" https://m.edsoo.ru/ff0af5f8
o5 IIepBasg kocMuueckas CKopocTs. HeBecomocTs u bubnuoreka [IOK
neperpy3Ku https://m.edsoo.ru/ff0af33c
o | P o, Ao B LOK
o https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChbIO BpAILLEHUS
27 MowmeHnT cuisl. L{eHTp TsKecTH
8 Pemenne 3amaud no reme "MomeHT cuibl. LleHTp bubnnorexa [JOK
TsokecTn" https://m.edsoo.ru/ff0b02b4
w | s e sompomach pore o Buorera LOK
ren” https://m.edsoo.ru/ff0b0408
30 KonrtponsHas padora no teme "MexaHuueckoe bubnuoreka [IOK

nBIkeHue. Bzanmonelicteue Tea"

https://m.edsoo.ru/ffOb06ec



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
https://m.edsoo.ru/ff0b06ec

Nmnynec Tena. Umnynse cuiibl. 3aKoH

bubmuorexa [JOK

31 ;g:ﬁ;i;igg;ﬁgyﬂbca' Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
30 Pemenue 3ana4 no teme "3aKOH COXpaHEHUS bubmumorexa [IOK
ummynbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTUBHOE IBHKCHHUE B
IIPUPOJIE U TEXHUKE"
bubnnorexa [HOK
34 Mexannyeckas paboTa U MOIITHOCTh hitps://m.e dS(I)_f).ru 160b0a84
35 PaboTta cuibl TsKecTu, CUiIbl YIPYTOCTH U CUJIbI bubnuoreka [IOK
TpEHHUSI https://m.edsoo.ru/ff0b0db8
Jlaboparopnas padota «Onpenenenue padboOThI
36 CWJIbI TPEHUS TP PABHOMEPHOM JIBH)KEHUU Tella
110 TOPU30HTAILHON TOBEPXHOCTH
37 CBs3b sHepruu u padoTsl. [loTeHnnanpHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KWHETUYECKOW YHEPTHHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHUsl PHEPTUU B MEXAHUKE
40 JlaGopatopHnas pabota «3yueHue 3akoHa bubnuoreka [IOK
COXpaHCHHSI SHEPTUNY https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHUE U €r0 XapaKTEPUCTUKU BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue Kojiebanus. BeiHyk/1eHHbBIS bubnuorexa [JOK
Kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHyecKuil U Npy>KUHHBIA MAsITHUKH
| —— Gaemorn i B 10K
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpariieHre SHEPIUX IPU MEXAaHUUYECKUX

KOJIEOaHUIX



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

46

47

48

Jlaboparopnas padota «OnpeneneHne 9acToTsl U
nepuoJia KojieOaHuil MPYKMHHOTO MasiTHHUKA
JlaGopaTtopHas pabora «IIpoBepka
HE3aBUCHMOCTH TIepro/ia Kojebanuii rpysa,
MOJIBEIIIEHHOTO K HUTH, OT MaCChI TPy3a»

Mexanunueckue BoJHBI. CBOMCTBAa MEXaHUUYECKUX
BOJIH. [Ipo0sibHBIE U TOTIEPEYHBIE BOJTHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49
50
51

52

Ypok-koH(pepeHus "MexaHHnIecKUue BOJTHBI B
TBEPAOM Teiie. CeicMUYECKUE BOTHBI"

3ByK. PactipocTpanenue u oTpakeHHUe 3ByKa
Ypok-uccnenosanue "HabmoaeHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"

['pOMKOCTB 3BYyKa U BBICOTA TOHA. AKYCTUYECCKHI
pe30HaHC

53

54

55

56
57

58

59

VYpoxk-koupepenuus "YnpTpa3Byk U HHPpPa3BYK B
IIPUPOJIE U TEXHUKE"

ITonroToBka K KOHTPOJIBHON paboOTE MO TeMe
"3akoHbI coxpaHeHus1. MexaHnueckue KoiaeOanus
Y BOJIHBI"

KonrtpomnsHas pabota no teme "3akoHsbl
coxpaHeHus. MexaHndeckue KoyiedaHus u
BOJIHBI"

DNEeKTPOMarHuTHOE 1oJie. DJIEeKTPOMarHUTHbIE
BOJIHBI

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepenmus "[lkana 3meKTpOMarHUTHBIX
BOJIH. Mcnionp30BaHue 3J1€KTPOMAarHUTHBIX BOJIH
JUIsl COTOBOM CBsI3H"

VYpok-uccnenosanue "M3ydeHne cBoiicTB
AJIEKTPOMAarHUTHBIX BOJIH C IIOMOIIBIO
MobunpHOTrO Tenedona"

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2abe

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2fe6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6c



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

Pemenue 3ama4d Ha OIpCaACIICHUC YaCTOThI U

60 JUIMHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DJIeKTpoMarHuTHas npupoja ceeta. CKopocTh bubmuorexa [JOK
cBeTa. BosHOBBIC CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
G pucnpocrpanene cera Sarvenun Conna Bubmioresa LIOK
bastpoctp ' B https://m.edsoo.ru/ff0b3658
JlyHbl
63 3akoH oTpakeHus cBeTa. 3epkana. Pemenne bubnuorexa [JOK
3aJa4 Ha IPUMEHCHHUE 3aKOHA OTPaKEHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA bubmorexa [IOK
P ’ P https://m.edsoo.ru/ffOb3aea
B Honomsommne nomors suymenerd Bubmorera LIOK
YIP https://m.edsoo.ru/ffOb3c5¢
OTpaKCHHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopnas pabota "Hccnenoanue
66 3aBHCHUMOCTH YTJIa MPETOMIICHHS CBETOBOTO JTyda
OT yIJja NaJeHus Ha rpaHuLe "BO31yX-CTEKI0""
Ypok-koHpepeHnus "Vicrnonb30BaHuE MOTHOTO
67 BHYTPEHHETO OTPa)KCHHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [JOK
68 JIua3el. OnTHYECKAas! CHiIa JIMH3BI https://m.edsoo.ru/ffob3f2c
69 [TocTpoenue n300pakeHU B TUH3AX bubmorexa [TOK
P P https://m.edsoo.ru/ff0b444a
70 pacerommun n onmeekol ont cosuparonet ubmorera LIOK
p " parotl https://m.edsoo.ru/ff0b4206
JIUH3BI
7 VYpok-koudepenius "OnTHYecKre TNH30BBIC bubnuorexa [JOK
npubops" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa [IOK

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ypok-koupepenmus "Jledexsr 3penus. Kak

73 "
COXPAaHUTH 3pEHUE
o | oo Seoro e e, e Bunionsa LOK
' ' https://m.edsoo.ru/ffOcOf4c
Hucnepcus cera
JlaGopaTopHas padoTta "OMBITHI IO PA3T0KEHUIO
0enoro cBeTa B CIIEKTP M BOCIPHSITHIO IIBETA bubnmoreka [JOK
75 .
[IPEIMETOB IPHU MX HAOIIOICHHH YePE3 [IBETOBBIE https://m.edsoo.ru/ff0cOe2a
¢bubTper"
76 VYpok-nipakTukym "BonHOBbIE cBOMCTBA CBETa:
nucnepcusi, uHTepdepeHnns u qudpaxius"
77 OmnsiTel Pesepdopaa u miianerapHas Mozeib bubnnoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
79 Hcnyckanue u MOTJIOUIEHHE CBETa aTOMOM. bubnnoreka [JOK
KBanTbl. JIuHeHyaThie CIeKTPhI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukyMm "HabnrogeHue criekTpoB bubnuorexa [JOK
uciyckanus'" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO siipa. HyknoHHas Mozenb bubmorexa [TOK
' https://m.edsoo.ru/ffOc18ac
83 PamnoakTrBHBIC TIpeBparieHus. F30Torbt bubmorexa LHOK
' https://m.edsoo.ru/ff0clald
84 Pemenue 3amau mo teme: "PanuoakTUBHEIE bubmuorexa [JOK
npeBparieHus " https://m.edsoo.ru/ff0clb4a
85 [Tepwon moypacmaga
86 VYpok-koupepenius "PagnoakTHBHBIC N3ITYICHHS bubnuorexa [JOK
B MIPUPOJIe, MEAUIINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 S nepHbie peakiuy. 3aKOHBI COXPaHEHUS bubnmnorexa [JOK

3apsAJ0BOI0 1 MaCCOBOI'0 YHUCEII

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b Macchl U

bubmuorexa [JOK

88 SHEPIUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau o reme "Snepueie peakiun'
90 Peakuuu cunrtesa u nenenus saep. Mictounnku bu6mmoreka [IOK
sreprun ColtHIIa 1 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepenuus "SnepHas sHepreTUka.
91 JlelicTBUA paliOaKTUBHBIX U3JIYYEHUU HA )KUBbBIC
opraHu3msl"
IToaroTroBka K KOH bHOM TE€ 10 TEM
92 ";erI?TSOMerI/IgHEE?OH; 9?;2?<(T)pf)M§rHeI/ITf{He bubmorexa LHOK
B https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIC SIBJICHUS
KonTponbhas pabota mo teme
93 "DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHBIC
BOJIHbI. KBaHTOBBIC sSIBICHUS"
94 [ToBTOpenue, o6o0menue. JlaboparopHbie pabOThI bubnnoreka [JOK
o Kypcy "B3aumoneiicrBue ten" https://m.edsoo.ru/ff0c245a
IToBTOpEHU Hue. Pemienu YETHBIX U
95 Ka(‘)leC(”)FI;ZHHi’D? ggz?ellltlleno eTeMee ""el"enJeI(I));LC,Iee bubmmorexa [TOK
" https://m.edsoo.ru/ff0c2572
MPOIIECCHI
o | omrems Ecbumoms Pt oot B 10K
o https://m.edsoo.ru/ff0c2a22
JIBUTATEIICH
| Nomrems oo Pt ot B 10K
" https://m.edsoo.ru/ff0c2b30
AJIIEKTPOYCTAHOBOK
98 IToBTropenue, o6o0menue. JlaboparopHbie pabOThI bubnuorexa [IOK
o kypcy "CBeToBble siBcHHS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6o0menue. Pabora ¢ TekcTamu 1o bubnuorexa [JOK
Teme "3aKoHbI COXpaHeHHs B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu mo bubnmnorexa [JOK

Teme "Konebauusa 1 BOIHEL"

https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

101
102

[ToBTOpenue, 0600menue. Pabora ¢ Tekctamu mo
teme "CBeToBbIE sIBJICHUS"

HpOMe)KYTO‘IHaﬂ aTTecranus

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102

27

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3044 |

|



https://m.edsoo.ru/ff0c3044

YYEBHO-METO/INYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
IMPOLIECCA

OBSIBATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» ®uzuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepoikun .M., FiBanoB
A.N., AxumonepHoe o6miecTBo «M3marenbctBo «IIpocBemenmey

» ®usuka: 8-i knacc: 6a30BbIN ypoBeHb: YueOHUK, 8 kinacc/ [leppimkun Y. M., IBanos A.
., Axumonepnoe obmiectBo «M3aarenbctBo «lIpocBenienuey

» ®uszuka: 9-i knacc: 6a30BbIN ypoBeHb: YueOHUK, 9 kinacc/ [Teppimkun Y. M., I'ytauk E.
M., Banos A. U., IletpoBa M. A., AkunonepHoe o61miecTBo «31arenscTBo
«IIpocBemenue»

METO/IUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
®dusuka. 7 kiracc. Metoaudeckoe 1mocooue.
dusuka. 8 kiracc. Meroguueckoe Imocooue.
®usmka. 9 knacc. Meroaudueckoe nmocooue.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
oubmmoreka [JOK



