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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3nke Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHUS COCTaBJIeHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHM K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOW 0Opa3oBaTelIbHOM
nporpammsl, npeacrasieHHsix B @I'OC 00O, a takxke ¢ yuéroMm (deaepanbHOl pabodell mporpammbl
BocriuTaHus 1 KoHuenuu npenogaBanus yaeoHoro npeamera «Duszukay.
Conepxanue mporpammbl Mo (PU3MKE HAmpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYYaIOUIMXCS M OpPraHM3alUi0 HM3y4deHHs (U3MKM Ha JeSITEeIbHOCTHOM OcHOBe. B
nporpamMme 1o (U3MKE YYHUTBHIBAIOTCS BO3MOXXHOCTH YYEOHOTO IMpeaMeTa B pealn3alud TpeOOBaHHMA
®I'OC OO0 K TIaHUPYyEeMbIM JUYHOCTHBIM W METANPEIMETHBIM pe3ysibTaTaM OOyuYeHHs, a TaKxKe
MEXIPEIMETHBIE CBS3M €CTECTBEHHO-HAYyYHbIX YYEOHBIX IPEIMETOB HAa YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHus.
[IporpamMma no ¢u3MKe ycTaHaBIUBAET pacnpezeseHue yueOHOro MmaTepuania rno rojam ooy4eHus
(mo kJyaccam), mpeajaraetT MpUMEPHYIO MOCIEA0BAaTENbHOCTh M3YUYEHHsI TEM, OCHOBAHHYIO Ha JIOTMKE
Pa3BUTHS IPEIMETHOTO COACPKaHMSI U yUETE BO3PACTHBIX OCOOEHHOCTEH 00ydaromuxcs.
[Iporpamma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUS METOJUYECKOM IMOMOIIM YYHUTEIIO B
co3/1aHuU pabouel IporpaMMel 10 y4eOHOMY ITPEIMETY.
dusnka SBISETCS CHCTEMOOOPA3yIONIUM [UJII €CTeCTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB,
MOCKOJIbKY (r3Mueckue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SBJIEHUM, H3y4aeMbIX XUMHEH,
Ouonorueil, actpoHoMuen U Qusnueckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTUHY
MHpa, IpeIocTaBisieT Haubojee sCHble OO0pa3lbl MPUMEHEHUS HAay4YHOTO METO/a MO3HAHHA, TO €CTh
croco0a MoJy4eHus JOCTOBEPHBIX 3HAHUN O MHpE.
Onna 13 TIaBHBIX 3a7a4 GU3HUECKOro 00pa3oBaHMs B CTPYKTYpe OOIIero 0Opa3oBaHUsl COCTOUT B
(hopMHPOBaHUH €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH M MHTEpeca K HayKe Y 00ydaromuxcs.
WN3yyenne ¢usuku Ha  0a30BOM  ypOBHE  MpeNNojiaraeT  OBJAQJCHUE  CIEIYIOIIMMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!
®HAY4YHO OOBSICHSATH SIBJICHMUS,
®OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOTO HCCIIEI0BAHUS;
® IHTEPIIPETUPOBATh JaHHBIE U HCIOJB30BaTh HayuyHbIE J0Ka3aTeIbCTBA YIS MOJIYYEHUS
BBIBOJIOB.
Henu uzyuenus: GpuU3MKU HA ypPOBHE OCHOBHOI'O 001Iero obpa3zoBaHus orpeneneHsl B Konnenmuu
npenofaBaHus ydeOHoro mnpenmera «®Pusznka» B o0pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit
Oenepanuu, peagu3yoMNX OCHOBHBIE 00I11e00pa30oBaTe/IbHbIE MPOrPAMMBI, YTBEPKAEHHON pelIeHUEM
Konnernn MunucrepctBa npocBemierus: Poccuiickoit ®@enepanuu (nmpotokois ot 3 aexadps 2019 r. Ne
[1K-4BH).
Heaun n3yyeHus GpU3NKu:
e IpHOOpEeTEeHNE HHTEpeca W CTPEeMJICHHs] OOy4YaloluXcs K HayuYHOMY H3YyUYEHHUIO MPUPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEHH;

® pa3BUTHE MPEJICTABICHUI O HAy4YHOM METOJe MO3HaHMs U (POopMHpOBaHHE HCCIEAOBATEIHCKOTO
OTHOIIEHHUS K OKPY’KAIOLIUM SIBIICHUSM;

¢ hopMHUpPOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOEHUS MaTepUU U
(byHIaMEHTAJIbHBIX 3aKOHOB (PH3UKHY;

e hopMHUpOBaHME MPEJCTABICHUNA O POIM (PU3MKU JUIsI Pa3BUTHUS JAPYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH;

® pa3BUTHE NPEACTABICHUNH O BO3MOXHBIX chepax Oymymiell mpodeccHoHaNbHON NesTeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JaJIbHEHIIeMYy 00yYEHHIO B 3TOM HalpaBJICHUH.



JlocTukeHne 3TUX Ielield mporpaMMbl Mo (pU3MKe Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS
o0ecreYnBaeTCs peHICHUEM CIEAYIOMNX 3a4a4:
e IpHOOpEeTEeHNEe 3HAHWKW O JAUCKPETHOM CTPOCHUU BEUIECTBA, O MEXAHMYECKUX, TEILJIOBBIX,
AIIEKTPUYIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e [IpHOOpETEHNE YMEHHWH OIUCHIBATh M OOBSCHATH (DM3WUYECKUE SIBIICHUS C HUCIOJIb30BAHUEM
MOJyYECHHBIX 3HAHUM;
® OCBOCHHE METOJIOB PEIICHHs MPOCTEHINNX pPacUYETHBIX 33aJad C HCIOJIb30BAaHHEM (PH3MUECKUX
MOJIETICH, TBOPUECKHUX M MPAKTUKO-OPHUCHTUPOBAHHBIX 33]1aY;
® pa3BUTHE YMCHHI HAOIIOIATh IPUPOIHBIC SBIICHHS W BBIOJHSTH OIBITHI, JIJAOOPATOPHBIC PabOTHI
Y SKCTIEPUMEHTAIIBHBIEC UCCIIEIOBAHUS C HCIIOJIb30BaHHEM U3MEPUTEILHBIX TPHOOPOB;
® 0CBOEHHE NPUEMOB PabOTHI ¢ MHpOpManuel Gpu3ndeckoro coaep:kanusi, BKIItoYast HHPOPMALIUIO
0 COBPEMCHHBIX JTOCTHKCHHSX (DU3HUKH, aHATM3 M KPUTHICCKOE OIICHUBaHUE WH(DOpMAIIHH;
®3HAKOMCTBO cO cdepamu MpodecCHOHATBHON ACSITEIBHOCTH, CBS3aHHBIMH C (PU3UKOW, U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHKCHHUSX (PU3HUECKON HAYKH.
Ha uzyuenue pusuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOT'O 0011eT0 00pa30BaHMs OTBOAUTCS
238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hefenmo), B 8§ kiacce — 68 yacoB (2 daca B Hezeln0), B 9
KJ1acce — 102 yaca (3 yaca B HEJIENIO0).

[Ipennaraemplii B mporpamMe mno (u3Mnke nepedyeHb JabopaTOpHbIX PAadOT U OIMBITOB HOCHUT
PEKOMEHIaTeNNbHBIN XapaKTep, YUUTEIb JIeaeT BbIOOP MpOBeNeHUs J1abopaTOpHBIX padOT U OMBITOB C
y4€TOM HHIUBUAYaIbHBIX OCOOCHHOCTEM OOyyarouuxcs, CIHCKa OJKCIEPUMEHTANbHBIX 3aJaHUH,
IIpe/UIaraéMblX B paMKaxX OCHOBHOI'O TOCYAapCTBEHHOIO 9K3aMeHa 1o (pu3uke.



COJEPKAHUE OBYYEHUA
7 KUIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAKOIIEr0 MUPa.

®dusnka — HayKa o npupoje. SAneHus npupoabl. Pu3nuecKue IBICHUS: MEXaHUUYECKUE, TETJIOBBIC,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

duznyeckue BennunHbl. M3mepenne pusnueckux BenwunH. Ousndeckue npudopsl. [lorpentHocts
n3MepeHu. MexTyHapoaHas CUCTEMA €IUHULL.

Kak ¢u3mka u Ipyrue eCTeCTBEHHBIE HAYKH HM3y4aloT MPUPOAY. ECTeCTBEHHO-HAYYHBIA METOJ
MO3HAHUA: HAOJIOJEHUE, MOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBMKEHHE THUIIOTE3, SKCIIEPUMEHT I10
MIPOBEPKE TUIOTE3, 0OBICHEHNE HAOII0MaeMOTO siBlieHUs. Onucanne PU3NYECKUX SBJICHUN C MOMOIIBIO
MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIE, DJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJIICHHUS.

2. dusuveckwe MPUOOPHI W TPOIEAYypa MPSAMBIX HU3MEPCHHH aHAJOTOBBIM W ITU(POBEIM

pudopoMm.

Jlabopamopnwvie pabomel u onvimel.

Onpenenenre HeHbI JeJIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTosHUI.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TEA.

Onpenenenne pa3MepoB MAJIbIX TEJL.

N3mepenue Temneparypsl Npy MOMOIIH KUAKOCTHOTO TEPMOMETPA U TATUYUKA TEMIEPATYPBHI.
[IpoBenenune nccneaoBaHUs MO MPOBEPKE TMIOTE3BI: JAIBHOCTH MOJETA IIAPUKA, MYIIEHHOrO
TOPU30HTAIIBHO, TEM OOJIbIIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

Pasznea 2. [lepBoHayasibHbIe CBeeHUS 0 CTPOCHUM BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJBI, UX pa3Mepbl. ONbITHI, T0Ka3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA.

ok wnE

JIBukeHue yactull BemiecTBa. CBsi3b CKOPOCTH JBMIKEHHS YacTUIl C TeMIiepaTypoil. bpoyHoBckoe
nBuxkenue, quddysus. BzaumoaelicTBrue 4acTull BEIIeCTBa: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHHE T'a30B, KHUJIKOCTEH M TBEPABIX (KPUCTAIIIMYECKUX)
Ten. B3auMmocBs3p MeEXIy CBOWMCTBAMU BEIIECTB B Pa3HbIX arperatHbIX COCTOSHUAX U HX
aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HaGmroneHue OpOYHOBCKOTO ABMKECHHUS.

2. HabGmonenue nuddysun.

3. HaOmromenue siBneHUM, OOBACHSAIOIIUXCS MPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHII

BEIIECTBA.

Jlabopamopuwvie pabomel u onvimel.

1. OueHnka quameTpa aToMa METOJIOM PSAIOB (C HCTOIb30BaHUEM (poTorpaduii).

2. OmbITHI 10 HAOMIOIEHUIO TEIIOBOTO PACHIUPEHHUS Ta30B.

3. OmnbIThI 0 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSIKEHHUS.

Pazpen 3. JIpuskeHne u B3auMojielicTBHE TeJl.

Mexannyeckoe nBWKeHUE. PaBHOMepHOe M HepaBHOMepHoe BmxkeHHe. CkopocTb. CpemHsis
CKOpPOCTh MPU HEPABHOMEPHOM JIBIKEHUU. PacuéT myTu ¥ BpeMeHU JBIKEHUSI.



SIBnenue uHepuuHU. 3aKOH MHepUuU. B3aumopeiicTBue Ten Kak NMPUYMHA WU3MEHEHHSI CKOPOCTH
IBWOKEHMsT Tel. Macca kak Mepa uHepTHOCTH Tena. [lmotHocTh BemiectBa. CBSi3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IUHULIE 00BEMA BEIIECTBA.

Cuna Kak xapakTepucTHKa B3auMmojelcTBus Ten. Cuna ynpyroctd u 3akoH I'yka. M3mepenue
CWIbI C IOMOLIBIO AMHAMOMETpA. fIBIIEeHHE TArOoTeHHUs U cwia TsokecTH. Cuia TSDKECTH Ha JIPYrux
mwiaHerax. Bec Tema. Heecomocth. CriokeHHME CHJI, HAaNpaBiICHHbIX 110 OJHOM MpPSAMOM.
PaBnogeiictByromas cwi. Cuna TpeHus. TpeHHe CKOJIbKEHUS M TpeHHE MOKosl. TpeHue B mpupone u
TEXHHUKE.

Jemoncmpayuu.

Habmroenne MexaHn4eckoro JIBUKEHHS TeJa.

N3mepenue ckopocTr NpsSMOIMHENHOTO IBUKCHHUS.
Habnronenue siBjaeHUs] HHEPIUH.

Habmonenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU TEII.
CpaBHeHHE Macc 0 B3aUMOJECHCTBUIO TeEIL.

o0k wbdE

Crno>xeHue CuiI, HalpaBJIEHHBIX 110 OJTHOM TIPSIMOA.
Jlabopamopnuvie pabomel u onvimol.
1. OmnpeneneHue CKOpPOCTH pPaBHOMEPHOTO JBIDKCHHS (IIapuKa B IKHAKOCTH, MOJIEIH
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Jlajee).
2. OmpeneneHne CpeHEN CKOPOCTH CKOIBKEHUS OpyCcKa MITH IapHUKa N0 HAKIIOHHOH IJIOCKOCTH.
Ompenenenure MIOTHOCTH TBEPOTO Tea.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTskeHus (aedpopmanuu) mOpYyKHUHBI OT
MIPUIIOKEHHON CHUJIBI.
5. OmnbITel, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJBXKEHHs OT Beca Tena U
XapaKTepa COMPUKACAIOIIMNXCS IOBEPXHOCTEM.

Pa3znea 4. /laByienne TBEPABIX TeJl, )KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIGHUS] W yBEIMYCHMs JnaBiieHus. JlaBieHwe raza. 3aBUCUMOCTH
JaBJIeHHUsd ra3a oT oObéMma, Temmneparypbl. llepegaua naBieHust TBEPIBIMH TellaMH, >KHIKOCTSIMHU U
razamu. 3akoH [lackans. ITHeBMaTHueckre MamIMHbBI. 3aBUCUMOCTH JABJICHUS JKUJIKOCTH OT TIyOHHBI.
I'unpocraTuueckuii napanokc. CooOmaromuecs cocyabl. I uapaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emuin u armochepHoe naBieHue. [IpudnHbI CylecTBOBAaHUS BO3AYLIHOW O0OJIOYKU
3emmu. Onbir Toppuuemm. HM3mepenuwe armochepHOTO JaBieHHUsA. 3aBUCUMOCTh aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! ams n3mMepeHus: arMochepHoOro JaBieHHUS.

JleiicTBHE KUAKOCTU U Tra3a Ha MOTpy:KEHHOE B HUX Teno. BrlTankuparomias (apxuMeoBa) cuia.
3akon Apxumena. [InaBanue Ten. Bo3ayxomniaBanue.

Hemoncmpayuu.

w

1. 3aBucuMOCTb JaBJI€HUS ra3a OT TEMIEPATYPHI.

2. Tlepemaua naBiaeHUS KUIKOCTHIO U Ta30M.

3. Coobmmaromuecs: Cocyabl.

4. T'mapaBIuyYecKHid mpecc.

5. TlposiBnenue neiicTBUst aTMOC(HEPHOTO JaBJICHUS.

6. 3aBUCHMOCTH BBITAKMBAKOIIEH CUJIBI OT 00BEMA MOTPYKEHHON YacTW Tela M IUIOTHOCTH
KHIKOCTH.

7. PaBeHCTBO BBITAJIKHBAIOIICH CUJIBI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBue muaBaHMs TelN: IJIaBaHUE WM TOTPY)XEHHE Tel B 3aBUCHMOCTH OT COOTHOIIEHHS

IJIOTHOCTEH Tena U )KUIKOCTH.
Jlabopamopuvie pabomost u onvimol.



1. HccnenmoBaHue 3aBUCUMOCTH Beca Tella B BOJEC OT 00bEMa MOTPYXKEHHOW B MKUAKOCTh YaCTH
Tena.

2. OmpeneneHre BHITAIKUBAIOIICH CHIIBL, ICHCTBYIOLICH Ha TEJO, MOTPYKEHHOE B )KHUIKOCTb.

3. TlpoBepka HE3aBUCHMOCTH BBITAIKUBAIONICH CHIIBI, NEHCTBYIOMIEH HA TENO B JKUAKOCTH, OT
MacChl Tena.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKHBAIOLIEH CHIIbI, JEMCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPY>KEHHOH B KHUAKOCTh YaCTH TeJa U OT IUNIOTHOCTH >KHUIKOCTH.

5. KonctpyupoBanue apeomerpa WIM KOHCTPYUpOBAaHUE JIOAKM U  OINpeAeieHue e
Irpy30I0ABEMHOCTH.

Pasnea 5. Pabora u MomiHoCTh. JHEpIrus.

Mexannueckasi pabota. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTb. lIpaBuiio paBHOBecus phlyara.
[Ipumenenue npaBuia paBHOBecHs pbluara K O5oky. «3osoroe mpaswio» mexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MEXaHN3MBbI B ObITY U TEXHHKE.

Mexannueckas sHeprus. Kunernueckas u noreHumanpHas sHeprus. IIpeBpamienue ogHoro Buaa
MEXaHMYECKOH 3HEepPTUU B Jpyroi. 3aKOH COXPAHEHUs PHEPIUH B MEXaHUKE.

Jemoncmpayuu.

1. TIpumepsl IpPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomel u onvimel.

1. Ompenenenuie paGoThl CUJIBI TPEHUS IPU PAaBHOMEPHOM JBMXKEHHUHU Teja MO TOPU3OHTAIBHOMN

ITOBEPXHOCTH.

2. HccrenoBanue yCcIoBHi paBHOBECHSI pblyara.

3. Hzmepenwne KII/| HakTOHHOW MITOCKOCTH.

4. H3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKON YHEPTHH.

8 KVIACC

Paspnen 6. TenioBble siBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJEKYISPHO--KUHETUYECKOW TEOPUU CTPOCHMS BemecTBa. Macca u
pa3Mepsl  aTOMOB U MoOjekyJd.  OmnbITbl,  MNOATBEPXKIAIOIIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOI TEOpUH.

Mopnenu TBEPAOro, MXUAKOTO M Ta3000pa3HOro COCTOSHUM BemiecTBa. Kpucraminueckue Hu
amop¢ubie Tena. OObsICHEHHE CBOMCTB Ta3oB, JKUIKOCTEH M TBEPABIX TEJl HAa OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO--KUHETHYecKol Teopun. CMadyrBaHue M KallWUIAPHbIC SBJICHUA. TemIoBoe pacuiupeHue u
cKartue.

Temnepatypa. CBsi3p TemmnepaTypbl €O CKOPOCTBIO TEIUIOBOIO IBUYKEHHUs 4YacTHll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHUs] BHYTPEHHEH SHEpruu: TeIulonepenadya U coBeplieHue padboThl. Buabl
TeIUIoNepeIayn: TeIJIONPOBOIHOCTh, KOHBEKLIHUS, U3ITyYCHHUE.

KonnuecTBo TerioTsl. YaenbHas TEII0EMKOCTh BEIIECTBA. Teroo0MeH U TEII0BOE PaBHOBECHE.
VYpaBHenue TeruioBoro Oananca. [lnaBneHue u OTBepAEBaHHE KPUCTAUIMUECKUX BEIIECTB. YeNbHas
teriota miaBieHus. [lapooOpasoBanue u konaeHcanus. Vcmapenuwe. Kumenue. YiaenbHas Ttermiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPAaTypbl KUIIEHUS OT aTMOC(EepHOTo JaBICHHUS.

BnaxxnocTs BO3yXa.

DHeprus TOIUIMBA. Y IebHAs TEMI0Ta CrOPAHUSL.

[Mpunanuner padotel TemnoBbix aeurareneii KIIJ[ remmoBoro asurarens. TemnoBble ABUraTenu H
3alllMTa OKpYyKaroueh cpeibl.

3aKOH COXpaHEHUs U MPEBPAIICHHS YJHEPTUU B TEIUIOBBIX MPOLIECCaX.

Hemoncmpayuu.



Habmoenne 6poyHOBCKOTO JIBIKEHUSI.
Hab6monenue nuddysumn.
Habnronenue siBineHuil cMauMBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HaGmto1eHre TerioBoro paciimpeHust Tel.
N3menenue JaBJICHUS ra3a MpHu U3SMCHCHUHN OG'LéMa W HarpC€BaHUM WJIN OXJIAKACHHUU.
[IpaBuna usmepeHus TeMnepaTypsbl.
Bunael Tenonepenayu.
OxJaKIeHUE TIPU COBEPIICHUN PaOOTHI.
Harpesanue nipu coBepiieHMN padOThl BHEUTHUMH CUIAMH.
. CpaBHEHUE TEIIIOEMKOCTEN Pa3INYHBIX BEILIECTB.

CoNaORr~LDdE

el
— o

. HaGnronenue kunenust.

. HaGnrogenne nmocTossHCTBA TeMIIEPaTyPhI MPH TIIABICHHUH.

13. Mojenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnuvie pabomul u onvimol.

OnbITHI 10 0OHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO TPUTSKECHHUS.

OnbITHI O BhIpAIMBaHUIO KPUCTANIOB IOBAPEHHON COJIM WIIM caxapa.

OMBITHI 110 HAOJIOIEHUIO TETJIOBOT'O PACHIUPEHHUS Ta30B, KUJIKOCTEN U TBEPABIX TEIL
Onpenenenre AaBlieHUs BO3lyXa B OaJUIOHE IITTPUILIA.

[ERY
N

akrwnE

OMBITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3JyXa OT €ro 00béMa M HarpeBaHUS
HIIM OXJIQKJCHHS.
6. ITlpoBepka THNOTE3bl JIMHCWHON  3aBHCHMOCTH  JUTMHBI ~ CTOJOWKA  JKHJIKOCTH B
TEPMOMETPHUECKOU TPYOKE OT TeMIIepaTyphI.
7. HaOmroneHne M3MeHEHUs BHYTPEHHEW SHEPrUM Tejla B pe3ysbTaTe TEIulonepenaadyd u paboTh
BHEIITHUX CHIL.
8. HccnenoBanwue siBJCHUS TEIJI000OMEHA ITPU CMEIIMBAHUH XOJIOTHON M TOPSTYCH BOJIBI.
9. Ormpenenenre KONMMYECTBA TEIIOTHI, TMOJYYEHHOTO BOAOW NPH TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM ITUIMHIPOM.

10. OnpeneneHue yneapHON TEIIOEMKOCTH BEIIECTBA.

11. WccnenoBanue mnporiecca HCapeHHs.

12. OnpeneneHne OTHOCUTEIBHON BIAXXHOCTH BO3AyXa.

13. Onpenenenue yaeapHON TEIJIOTHI TUIABJICHHUS JIb/IA.

Paznea 7. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHMSI.

DnekTpuzaius Tei. [[Ba posa 35eKTpudecKuX 3apsaoB. BzauMoaencTBue 3apsyKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJICHCTBHS 3apsDKCHHBIX TEJI OT BEJIWYHMHBI 3apsAIOB U PACCTOSHHS
MEXIy TeJIaMu).

Onekrtpuueckoe mnosie. Hampsoxk€HHOCTh 3nekTpuueckoro mnois. IlpuHmun cynepno3unuun
ANIEKTPUYECKHX MOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DJIEMEHTApHBIM ayeKkTpuuyeckuil 3apsaa. CtpoeHue aroma.
[IpoBOIHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO 3apsiia.

DNEeKTPUYECKUN TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUUYECKOrO TOKa. MICTOYHMKHM MOCTOSIHHOTO
ToKa. JIeHCTBUS DIMEKTPHUYECKOro TOKa (TEMIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUYECKUH TOK B
JKHJKOCTSX U ra3ax.

Onektpuueckas uemnb. Cuna Toka. DnekTpuyeckoe HamnpsbkeHue. ConpoTHUBIIEHHE MPOBOJHUKA.
VYnenbHoe compoTuBieHHE BemecTtBa. 3akoH Owma ana ywactka uenu. IlocnepoBarenbHoe U
napajuieJIbHOE COETMHEHNUE MPOBOIHUKOB.

PaGora u MOMmHOCTH 3neKkTpudeckoro Toka. 3akoH J[[xoyns—JleHma. DiexkTpuueckue LENd U
MOTPEOUTENH dIEKTPUUECKOM dHeprun B ObITYy. KopoTkoe 3aMbIkaHue.



[TocrossHHbIE MarHUTBL. B3anMoneiCcTBUE MOCTOSSHHBIX MarHUTOB. MarHutHoe 1osie. MarHutHoe
nosie 3eMJIM U €ro 3HaueHue JUIs Ku3HU Ha 3emiie. OnbIT Dpcrea. MarHuTHOE MOJIE 3JIEKTPUUECKOTO
Toka. [I[ppuMeHeHne 3JeKTpOMarHuToOB B TEXHUKE. J[eiCTBME MarHUTHOTO MMOJS Ha MPOBOAHUK C TOKOM.
DNEeKTpOABUTATENIb  MOCTOSHHOTO ToKa. Vcmoip3oBaHWE 3JIEKTPOJABHUTATENIed B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnprtel @apazes. SBieHue >neKTpoMarHuTHOM uHAyKuuH. [IpaBuno Jlenna. Dnekrporeneparop.
CriocoObl TIONTyYEHHUsST DJIEKTPUYCCKOH SHEPTHH. DJICKTPOCTAHIIMA HAa BO30OHOBISIEMBIX HMCTOYHUKAX
SHEPTUH.

Jemoncmpayuu.

DneKkTpu3aus Tel.

JIBa pojia AIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpONUCTBO U IEHCTBHE 2IEKTPOCKOIIA.

DNeKTpoCTaTUIYECKask MHITYKITHS.

3aK0oH COXpaHEHUs IEKTPUIECKUX 3aPsI0B.

[TpoBOAHMKYN W AUDITIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUYECKOTO OIS,

HcTouHMKH TOCTOSSHHOTO TOKA.

JIeNCTBHS 3EKTPUYECKOTO TOKA.

CoNaRrLdDE
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. DNEKTPUYECKUN TOK B KHUJIKOCTH.

. I"'a30BBI1 pa3ps.

. I3MepeHue cuiibl Toka aMrnepMeTpoM.

. I3mepenue 25eKTpuuecKkoro HanpsHKeHUs BOTBTMETPOM.

. PeoctaTt u Mara3uH conpoTHBJICHUM.

. B3anmopeicTBre MoCTOSIHHBIX MarHUTOB.

. MoznenupoBaHue HEBO3MOKHOCTH Pa3AeJICHUs MOICOB MArHNTA.

. MozpenupoBaHue MarHUTHBIX MTOJIEW MOCTOSTHHBIX MarHUTOB.

. OnsIT Dpcrena.

. MarauTHOE 1oJjie TOKa. DJIIEKTPOMArHur.

. JleficTBHE€ MarHUTHOI'O MOJISI HA IPOBOJAHUK C TOKOM.

. DIIEKTPOABUTATENb IOCTOSHHOIO TOKA.

. UccnenoBanue siBIeHUs 371€KTPOMArHUTHOM UHIYKIIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIlPaBJICHUS WHIYKIHOHHOIO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHS.

25. DneKkTporeHepaTrop MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomel u onvimel.

OnbIThI 1O HAOTIOACHUIO SJCKTPU3AINH T MHIYKIUEH U IPU COMPUKOCHOBEHUH.

UccnenoBanue necTBUS ANEKTPUUECKOTO MOJIs HA TPOBOJIHUKHU U IUAJICKTPUKH.

CO6opxka u mpoBepKa padOoThI IEKTPUUECKOH IIeTH MOCTOSHHOTO TOKA.

W3mepenue u peryimpoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HAPSKEHUS.

HccnegoBanne 3aBUCUMOCTH CWJIbI TOKa, HWAYLIETO Yepe3 PE3UCTOp, OT CONPOTHUBIICHUS

pe3ucTopa U HaApsHKEHUS Ha pe3UCTOpeE.

7. OmnbITL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOIHHKA OT
€ro JUIMHBI, TUIOLAU MOMEePEYHOro CEUeHHs U MaTepuara.

8. IlpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH TPU MOCIEIOBATETFHOM COSAMHEHUH JIBYX
PE3UCTOPOB.

9. TIlpomepka mpaBuia Ajs CHIBI TOKA MPHU MapaieIbHOM COSTMHEHUHN PE3UCTOPOB.
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10. Onpenenenne pabOThI AMEKTPUUECKOTO TOKA, UAYILIETO YEPE3 PESUCTOP.

11. OnpeneneHurie MOITHOCTH 3JIEKTPUUECKOT0 TOKA, BBIAEIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYLIETO Yepe3 JIAaMIIOUKY, OT HANPSHKEHUS Ha HEH.

13. Onpenenenne KI1J[ narpeBares.

14. UccnenoBanue MarHUTHOrO B3aUMOJICHCTBUS IIOCTOSIHHBIX MarHUTOB.

15. M3yueHne MarHuTHOIO I0JIsl TOCTOSIHHBIX MarHUTOB MPU UX O0BEANHEHNUHU U Pa3/ICICHHH.

16. UccnenoBanue AEWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KATyIIKM C TOKOM U
MarHuTa OT CUJIbl TOKAa U HaIlPaBJIEHUS TOKA B KaTyIIIKE.

18. N3yuenue neiicTBUS MarHUTHOTO TIOJIS Ha MTPOBOJIHUK C TOKOM.

19. KonctpyupoBaHue 1 H3yueHne padOThI AJIEKTPOABUTATEIISL.

20. Usmepenne KI1/] anexkTpoaBUraTenbHON YCTAHOBKH.

21. OUBITHI IO UCCIICOBAHMIO SIBJICHUS AJIEKTPOMArHUTHON MHIYKIMH: UCCIIEIOBAHNE N3MEHEHHUI
3HAYEHUS U HANPaBJIEHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannueckue siBJICHH.

Mexanndeckoe JnBWKeHHe. MarepuanbHass Touka. Cucrema orcdé€éra. OTHOCHUTEIBHOCTH
MEXaHUYECKOT0 ABMKEHUS. PaBHOMEpHOE NPsAMOJMHEHOE IBMKEeHHE. HepaBHOMEpHOE NMPSAMOJIMHEITHOE
nekeHne. CpeHsis 1 MTHOBEHHAs CKOPOCThH TeJla TPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyCKOpeHHOE TMpsiMOJMHEHOe JBwkeHue. CBoOomHoe maaeHue. OTMBITHI
lanunes.

PaBHOMepHOE nBMKEHHE TIO OKpYKHOCTH. Ilepnon u wacrora oOpamenus. JIuHeiHas u yrioBas
ckopoctu. LleHTpocTpeMHTENIbHOE YCKOPEHHUE.

ITepBriit 3axkoH Hprorona. Bropoit 3akon Heiotona. Tperuit 3axkon Hprorona. [lpunimn
CYNEPIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHHUsI CKOJIbKEHUS, CUJIa TPEHHS MOKOS,
Jpyrue BUJIbI TPEHHUSL.

Cuna TSXKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpEeHHE CBOOOIHOrO majieHus. J[BrkeHue
maHeT BOokpyr Connua. IlepBas kocMuueckas ckopocts. HeBecoMocTh 1 eperpy3ku.

PaBHOBecue MarepuanbHO TOYkH. AOCOMIOTHO TBEpHOE Teno. PaBHoBecue TBEpAOro Tena ¢
3aKpEIUIEHHON OChIO BpalleHus.. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynse Tena. U3menenne umiyiabca. IMnynnbe cuiibl. 3aKOH COXpaHEHUSI UMITYJibca. PeakTuBHOE
JBUKEHHUE.

Mexanuyeckasi pabota U MOIIHOCTh. PaboTa cui TsxkecTH, ynpyroctu, TpeHusi. CBs3b SHEPTUU U
pabotsl. [ToTeHManbHas SHEPTHUS Tea, MOJAHATOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHInanbpHas sHeprus
cxatoil npyxuHbl. Kunernueckass sHeprus. TeopemMa O KMHETUYECKOW SHEPIUM. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.

1. HalGmroneHrne MEXaHMUYECKOTO JABIKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHE IMyTeH U TPAeKTOPU ABUKEHUS OJHOTO U TOTO K€ Tela OTHOCUTEIHHO Pa3HBIX Tell
OTCYETA.

N3mepenune ckopocTy U yCKOPEHUS MPSIMOJIMHEWNHOTO JIBUKEHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBMKEHHUS.

Habmroienue ABMKEHUS TeNa M0 OKPY>KHOCTH.

Habmronenne MexaHU4eCKHX SIBJICHUMN, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenmexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBIYKEHUH OTHOCHUTEIHHO KaOMHEeTa (PU3UKH.
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3aBUCUMOCTb YCKOPEHUS TeJla OT MACChl TeJIa U ICUCTBYIOIIEH Ha HETO CUJIBI.
Habnronenue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJ.
N3meneHnue Beca Tesla IpU yCKOPEHHOM JBUKECHHH.

. Ilepenaya nmiynbsca Ipu B3aMMOAECHCTBUM TEIL.

. IIpeoOpazoBanus 3HEPTUH [TPH B3aUMOICHCTBUH Tell.

. CoxpaHeHue uMImyJsbca Ipu HEYIPyroM B3aUMOJEHCTBUH.

. CoxpaHeHue uMmyJsbca npu a0COJIOTHO YIPYIOM B3aUMOJCHCTBUH.

. Habnroienue peakTuBHOIO ABUKEHHUS.

. CoxpaHeHHe MEXaHUYECKON PHEPTUU ITPU CBOOOIHOM I1aJICHUHU.

. CoxpaHeHre MEXaHUYECKON PHEPIUH NP IBUKEHUH TEJIa MO JIHCTBUEM MPYKUHBI.

Jlabopamopuuvie padbomul u onvimol.

1.

©CoNe

10.

11.

KoHcTpynpoBanue TpakTa A pa3roHa v JajJbHEHUIIEro paBHOMEPHOTO ABMKEHUS IIapUKa WIN
TCIICKKU.

Omnpenenenne cpeHEN CKOPOCTU CKOJIbKEHUSI OpyCcKa WM JBUKEHHs LIapuKa 110 HaKJIOHHOU
IIJIOCKOCTH.

Onpenenenre yCKOpeHUs Tejla IPU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW IMJI0CKOCTH.
HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM JIBHXKEHHH 0e3
HAa4aJbHOW CKOPOCTH.

[TpoBepka TUTMOTE3BI: €CIIU NMPU PABHOYCKOPEHHOM JBIKEHUU 0€3 HaYaIbHOW CKOPOCTH MyTH
OTHOCATCA KaK psiajg HEYETHBIX YUCCI, TO COOTBETCTBYIOIIUEC IIPOMECKYTKU BPEMCHH
OJWHAKOBHI.

I/ICCJ'IG,ZIOBaHI/Ie 3aBUCHUMOCTHU CUJIbI TPCHUA CKOJIBXCHUSA OT CUJIBI HOPMAJIBHOT'O JaBJICHUA.
Omnpenenenue kodHPUIMEHTA TPESHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU MPYKHUHBIL.

Omnpenenenre pabOThl CHIIbI TPEHUS MPU PABHOMEPHOM JIBUKEHHUH Tella M0 TOPU30HTAIBHOU
MTOBEPXHOCTH.

Onpenenenne pabOTbl CHJIBI  yOPYrOCTH TMpH MOABEME TIpy3a C HCIOIb30BAaHHEM
HEMOJIBUYKHOTO U MOABMKHOTO OJIOKOB.

N3yyenue 3aKoHa cOXpaHEHUS SHEPTUU.

Pa3zgen 9. Mexannyeckue Ko1e0aHusd U BOJHEI.

KoneGarenbHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: TMEpPUOJa, YacToTa,
aMITUTy1a. MaTeMaTHYeCKUi U TPYKUHHBIM MasTHHKU. [IpeBpaieHue sHEpruu mpu KoJjieOaTeIbHOM
JBYKECHUH.

3aryxatomue kojiebanus. Beinyxnennbsie konebanus. Pezonanc. Mexanndeckue BosiHbl. CBOKCTBA

MexaHudeckux BosiH. [IpogonbHele M momepedyHble BOJIHBL. J[IMHA BOJHBI M CKOpPOCTh €€
pacripocTpaHeHus. MexaHHuecKue BOJIHbI B TBEPIOM Telle, CEHCMHUUECKUE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa 1 BbicOoTa ToHa. OTpakeHue 3Byka. IH(pa3ByK U yJIbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue koneGaHUil TN MO ACWCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
2. HabGmopnenue xoneOaHM rpy3a Ha HUTU U HA TIPY>KUHE.

3. HabmoneHue BBIHYKIECHHBIX KOJIeOaHUM U pe30HaHca.

4. PacmpocTpaHeHHe IPOJOJIBHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

5. HabmoneHune 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHMI pe30HaHC.

Jlabopamopuwvie pabomot u onvimol.

1. Onpeznenenue 4acTOTHl U epUOJa KOIeOaHUNH MAaTEMaTHUECKOTO0 MasiTHUKA.

2. OmnpeneneHue 4acToThl U eproJia KojaeOaHuil MPY>KUHHOT'O MasiTHUKA.



3. HccnemoBanue 3aBUCMMOCTH TIEpUOJa KOJICOAHWN TOJBEIICHHOTO K HUTH T'py3a OT JJTHMHBI
HUTH.
4. HccnepoBanue 3aBUCUMOCTH MepUoja KoJieOaHUN MPY>KUHHOT'O MAsITHUKA OT MacChl Irpy3a.
5. IlpoBepka He3aBUCUMOCTM MepuoAa KojeOaHuil Tpy3a, MOJABEHICHHOTO K HHUTH, OT MAacChl
rpysa.
6. OmbITEL, JEMOHCTPHUPYIOIINE 3aBHCHMOCTH IEpHOAa KOJeOaHWUN MPYKHHHOTO MAasTHHKA OT
MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.
7. W3mepeHne yCKOpEHHUs: CBOOOIHOTO TMaICHUSI.
Pasnea 10. DjieKTpoOMarHuTHoe 10Jie M 3JIeKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHuTHOE TMoJie. DJIEKTPOMArHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IkaJia 31eKTpOMarHUTHBIX BOJIH. VICTIOIB30BaHME SIIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BomHOBBIC CBOICTBaA CBETA.
Jlabopamopnuvie pabomel u onvimol.
1. H3ydeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C TIOMOII[BI0 MOOMIBHOTO TenedoHa.
Paznen 11. CBeroBble AiBJICHUS.
JlyueBast mozaenb cBera. Mcrounuku cera. [IpsMonnHEitHOE pacpoCTpaHEHHE CBETa. 3aTMEHUS
Comnnua u JIynsl. Otpaxenne cBera. [lmockoe 3epkano. 3aKkoH OTpaXeHUs CBETA.
[Ipenomnenne cBeTa. 3akoH mOpeoMiieHHs cBeTa. [loaHOe BHYTpEHHEE OTPaKEHUE CBETA.
Hcnonp30Banme MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOIAX.
Jlunza. Xon mydeit B muH3e. OnTudeckas cucrema (oToanmapara, MUKPOCKoNa U Tejeckona. ['ma3
KaK OINTHYecKasi cucreMa. ban3opyKkocTh U AadbHO30PKOCTbD.
Paznoxxenne Oenoro ceera B crekTp. OnbiTel HbroToHa. CroKeHHE CIEKTPAIbHBIX I[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsimonrHENHOE pacpOCTpaHEHUE CBETA.
OtpaxxeHue cBera.
[Tonydenue n300paxxeHui B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBerta.
OnTUYecKU CBETOBO/I.
Xox ydeit B coOuparomei JTruH3e.
XoJ Tydei B paccenBaroIIeH JIMH3E.
[Tonydenue n300pakxeHHi ¢ TOMOIIBIO JINH3.
. Ilpunuun aerictBus oToarnmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Mogens riasa.
11. PasznoskeHue Oe1oro CBeTa B CIICKTP.

CoNeOr~ WD E

12. TTonyyenue 6eI0r0 CBETA PU CIIOKESHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopuwvie pabomot u onvimol.

1. HUccnenoBaHue 3aBUCHMOCTH yTJIa OTPA’KEHHUsI CBETOBOTO JIyda OT YIJia MaJIeHusl.

2. V3yueHue XapakTEpUCTUK U300paKEHUS MPEeMETa B IIIOCKOM 3epKaje.

3. HccnemoBanue 3aBUCHMOCTH yTila MPEIOMIICHHSI CBETOBOTO JIyda OT yriia MaJieHusl Ha TPaHuIe
«BO3IYX—CTEKIIO.

4. TlomyueHue n300pakeHUN C TOMOIIIBIO COOMPATOIIEH TUH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEeH THH3BI.

6. OTmBITHI 1O Pa3OKEHUIO OEIOTO CBETA B CIIEKTP.
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7. ONBITHI 1O BOCTIPUATHIO LIBETA MIPEIMETOB MPU MX HAOIIOJCHUN Yepe3 [IBETOBBIC (PHIIBTPHI.

Pa3znen 12. KBaHnTOBBIE SIBJICHHS.

Oneitel Pesepdopna um r1utanerapnas mojenb aroma. Mogens atoma bopa. Hcemyckanue u
noryionieHue ceera aroMoM. KBaHTel. JInHelyaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anb(a-, O6era- U ramma-usnydeHus. CTpoeHUe aTOMHOTO sipa. HykimoHHas
MOJIeTIb aTOMHOro fnpa. M3oromsl. PaguoaktuBHble npespauieHus. llepuon momypacmana aTOMHBIX
sanep.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsJOBOIO M MAacCOBOTO YHCEN. OHEprus CBA3U
aToMHbIX snep. Csi3p Macchl M dHepruu. Peakuuu cuHTe3a u naeneHus sjep. VcTouHuku sHEpruu
ConHua u 3B€37.

SAnepHas sHepreTuka. JlecTBUS paAMOAKTUBHBIX U3JIy4YCHUH HA )KUBbIE OPTAHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4E€HHUS U TIOTJIOMICHHUSI.
CrieKTphl pa3Iu4HbIX a30B.

CriexTp BoiOpo/a.

Ha6nronenue tpexoB B kamepe BuibcoHna.
Pabora cuérunka MOHU3UPYIOIINX U3TYUCHH.

ok wnE

Peructparus uzmydeHus: MPUPOTHBIX MHHEPAIOB U TIPOAYKTOB.

Jlabopamopnwvie pabomel u onvimel.

1. HaGmroneHne CIUTONTHBIX U JTMHEHUYATHIX CIICKTPOB H3TYUCHHUS.

2. WccnemoBanue TPEKOB: W3MEPEHHE OSHEPTHMHM YACTHIBI 10 TOPMO3HOMY TIyTH  (I10

¢dotorpadusam).

3. H3mepenwne pagnoakTHBHOTO (OHA.

IToBTOPUTEIbHO-0000 1A INI MOYJIb.

[ToBTOpHUTENBHO--0000MAIOMINI MOIYJIH TPEIHA3HAYCH I CHCTeMaTH3allud M 0000IIeHHs
MPEIMETHOTO COJEPYKAHUS U OIbITa JEATENIbHOCTH, MPUOOPETEHHOTO NpPU H3YYEHHH BCETo Kypca
¢bu3uKM, a Takke Uil MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHY MO (QHU3UKE s
00yJaroIuXxcsi, BRIOPABIINX 3TOT yUEOHBIN MpeIMeT.

[Ipy u3ydyeHUH MAHHOTO MOMYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BUIbI JEATEIBHOCTH, Ha
OCHOBE KOTOPBIX 00€CleYrBaeTCsl JOCTHKEHHE IMPEIMETHBIX M METalmpeIMETHBIX IUIaHUPYEMbIX
pe3yNbTaToB 00y4YeHHs, (POPMUPYETCS €CTEeCTBEHHOHAYYHAsI FPAMOTHOCTh: OCBOGHUE HAayUHBIX METOJOB
WCCIIEIOBaHMS SIBICHUI MPUPOJBI M TEXHUKH, OBJAJICHUE YMEHHUSIMHU OOBSACHATH (PU3HUECKUE SBICHUS,
MIPUMEHSIS MOTYYCHHbIC 3HAHUS, PEIIaTh 33a/]a4ul, B TOM YHCJIe KaYeCTBEHHbIE U KCIIEPUMEHTAIIbHBIE.

[IpuHIMNHATBEHO AEATEIHHOCTHBIM XapakTep AaHHOTO pas3liena peainu3yercd 3a CYET TOro, 4uTo
oOyuaroluecs BRIMOIHIIOT 331aHUs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHWUN paclo3HaBaTh U HAYYHO OOBSICHATH (DU3UYECKUE SIBICHHUS B
OKpY>Karollel MpUpo/ie U MOBCEIHEBHOM KU3HU;

WCIOJIb30BAaTh HAYYHBIE METO/IbI UCCIIEI0BAaHUS (PU3NUECKHUX SIBJICHUN, B TOM YHCIIE I MPOBEPKH
TUIOTE3 U OMyYEHUsI TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH HAayYHbIE OCHOBBI HamOoOJee BaXKHBIX JOCTHXKEHHUN COBPEMEHHBIX TEXHOJOTHM, HApuMeEp,
MPAKTUYECKOT0 HCIOIb30BaHUS Pa3IMYHBIX HUCTOYHUKOB SHEPTUM HA OCHOBE 3aKOHA MPEBPAICHHS U
COXPaHEHHUS BCEX U3BECTHBIX BUIOB YHEPTHH.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUS INPOTPAMMBI IO PUBUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydenne (GU3MKK Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHMs HANpPABICHO Ha JIOCTUIKECHUE

JIMYHOCTHBIX, METAIPCAMCTHBIX U IIPECAMCTHBIX 06pa30BaTeanHx PE3YyJIbTATOB.

B pesynbrare u3ydeHus GU3MKU HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHHs y 00ydaromerocs

OyayT chOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

[J mposiBIEHHWE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHMCKON (Qu3nueckon
HayKU;

[J IECHHOCTHOE OTHOIIEHUE K IOCTIKEHHUSIM POCCUNCKUX YUEHBIX --(DUZHKOB;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

[J TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXJCHHH OOIIECTBEHHO 3HAYUMBIX M ATHUYECKUX
po0JeM, CBSI3aHHBIX C TPAKTUYECKUM MMPUMEHEHUEM JTIOCTHKEHUHN (U3HKY;

[J 0cO3HaHME BaXXHOCTA MOPAIbHO--3TUUECKHUX MPUHIIUIIOB B JIEATETLHOCTH YUEHOTO;

3) 3cTeTH4YEeCKOro BOCTIMTAHUSA:

[J BOCHpPUSTHE OSCTETUYECKUX KayecTB (PU3WUYECKON HAyKu: €€ TapMOHUYHOTO IOCTPOCHMUSI,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

[J oco3HaHUE IEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTUN, BAXKHEUILEH COCTABIISIONIEH KyJIbTYpHI;

[J pa3BUTHE HAYYHOU JTHOO03HATEIHFHOCTH, HHTEPECA K UCCIICOBATEIHCKOM JACSITEIIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJILHOI0 0J1ar0NOJyYHs:

[] oco3HaHue LIEHHOCTH Oe3omacHOro oOpasza >KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BAKHOCTU MpaBWJI O€30MacHOrO TOBEIEHUS Ha TPAHCIOPTE, Ha JOpOorax, C AIEKTPUUYECKUM U
TEIJIOBBIM 000pPYIOBAaHUEM B JIOMAIIHUX YCIOBUSIX;

[J chopMHPOBAaHHOCTh HaBbIKa PEQIICKCHU, MPU3HAHWE CBOETO MpaBa Ha OMIMOKY W TaKOro Ke
IpaBa y APyroro 4eiaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

[J akTHBHOE ydYacThe B pEIICHWU MPAKTUYECKUX 3agad (B pamMKax CeMbH, 00pa30BaTeIbHOM
OpraHu3aliy, ropoja, Kpas) TeXHOJOTHUYECKOM M COIMAIIbHON HamlpaBlIEHHOCTH, TPEOYIOIIUX B
TOM 4ucie U PU3NUECKUX 3HAHU,

[J uHTEpecC K MPaKTUYECKOMY M3ydeHUIo podeccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

[J opueHTalMs Ha MpUMEHeHUe (HU3NYECKUX 3HAHUU Ui pelieHus 3a7ad B 00JacTu OKpysKarolei
cpenbl, IJIaHUPOBAHMS TMOCTYIKOB M OLIEHKHM UX BO3MOXHBIX IOCIEICTBUN ISl OKPY’KaroIleu
Cpelibl;

[J oco3HaHue II100aTbHOT0 XapaKTepa SKOJOTHYECKUX MPOOJIeM U IMyTel UX peleHus;

8) ajanTanyu K U3MEHSIOIMMCH YCJIOBUSAM COLUAIBHON U MPUPOIHOI CPebl:

[J moTpeGHOCTh BO B3aUMOJICHCTBUU MPHU BBHIMOJIHEHUU HCCIEAOBAHUN U MPOEKTOB (PU3MUECKOM
HaIpaBJI€HHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JPYTHX;

[J NOBBILIEHNE YPOBHSI CBOEH KOMIIETEHTHOCTHU YEPE3 MPAKTUUYECKYIO JESATENbHOCTD;

[ motrpeOHOCTh B (DOPMUPOBAHUY HOBBIX 3HAHUMU, B TOM 4Yucje (GOPMYIUPOBATH UJEH, TOHATHUS,
TUIOTE3bI O (PU3HUECKUX O0BEKTAX U SBICHUSIX;

[J oco3HaHue NePHUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

) mmaHUpOBaHUE CBOETO PA3BUTHUS B MPUOOPETCHUN HOBBIX (PM3NYECKUX 3HAHUN;



L ] CTpeMJIeHI/Ie aHaJII/I3I/Ip0BaTB U BBIABJIATH B3AUMOCBA3U HpI/IpOl[BI, 06H.[€CTBa U 5KOHOMHKH, B TOM
YHCIIe C UCMOIb30BaHUEM (PH3UYECKIX 3HAHUI;

e [J oleHKa CBOMX JICHCTBHM C y4€TOM BIUSHHUS Ha OKPY’KAIOMIYIO CpPely, BO3MOXKHBIX IIT00aTbHBIX
MOCJICJICTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbTare 0CBOCHHUSI MPOTrpaMMBI 10 (pr3HMKe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS y
oOyuaromerocsi  OynyT  chOopMUpOBaHBl  MeTaNpeAMeTHbIe  Pe3yJbTaThl,  BKJIIOYAIOIINE
[I03HABATE/IbHbIE YHHUBEPCAIbHbIE YYEOHbIE IEHCTBUS, KOMMYHHMKAaTHUBHbIE YHHBEpCAJIbHbIE yUEOHbIE
NeUCTBUS, pEryJISITUBHbIE YHUBEPCAIbHbBIE YUeOHbIE IEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JelCcTBUSA

Ba3oBble joruyeckue neicTBus:
® BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKN OOBEKTOB (SBICHUIN);
® YCTAHABIIMBATh CYIIECTBEHHBIH NpPH3HAK KJIACCU(PUKAIMM, OCHOBAaHUA Uil O0O0OIIEeHUS U
CpaBHEHMUS;
® BBISIBJISITh 3aKOHOMEPHOCTH UM TPOTHUBOpPEYMS] B paccMaTpuBaeMbIX (PakTax, JaHHBIX U
Ha6J'IIO)IeHI/I5[X, OTHOCSIIIUXCA K (1)I/I3I/I‘-IGCKI/IM SIBJICHUSM,
® BBISABJIATh IPUYIUMHHO--CJIICACTBCHHBIC CBA3H IPH U3YUCHUU (1)I/I?>I/ILIGCKI/IX SIBJIEHUH U IIponeccoB,
ACIaTb BBIBOJbI C HCHOJB30BAHUEM JCAYKTHUBHBIX W HWHAYKTUBHBIX YMOSaKHIOquHﬁ,
BBIABUTI'ATh THUITIOTE3bI O B3AMMOCBA3AX (i)muqecxnx BCIINYHNH,
® CaMOCTOSITEIPHO BBIOMpPATh CHOCOO pemnieHus ydeOHoM (u3nyeckod 3amaum (CpaBHEHUE
HECKOJIbKMX BapUaHTOB pelIeHHs], BLIOOp Harboiiee MOAXOIAIIEro ¢ Y4ETOM CaMOCTOSATEIbHO
BBIJICTIEHHBIX KPUTEPHUEB).
Ba3oBrble uccienoBareJaLcKue NeicTBUA
® 1ICII0JIb30BATh BOMPOCHI KaK MCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMUS;
® [IPOBOJUTH IO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOKHBIN (u3nuecKuit
AKCIIEPUMEHT, HEOOIbIIIOE HCcCeI0BaHNEe (GU3UYECKOTO SBJICHUS;
® OIICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh HWHGOpPMAIMIO, MOIYYCHHYIO B XOJIe
WCCIIEIOBAHUS WM SKCIIEPUMEHTA;
® CaMOCTOSITENIBHO  (pOopMyJIMpoBaTh 0000IIEHHS W BBIBOABI IO pe3yJibTaTaM IPOBEAEHHOIO
HaOJI0/ICHUS, OIBITA, UCCIICIOBAHMS,
¢ [I[POTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (UIUYECKHX MPOIECCOB, a TaKKe
BBIJIBUTaTh MPEONIOKEHUsI 00 X PAa3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTAaX.
Pabora ¢ undopmanmeii:
® [IPUMEHSTH PA3IMYHBIE METObI, MHCTPYMEHTHI M 3allPOCHI MPH MOKUCKE U 0TOOpe MHbOpMauu
WJIM TaHHBIX C YYETOM MPEeUI0KEHHON yueOHOl dr3ndecko 3a1auu;
® AHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIUIO PA3TUYHBIX BHIIOB U
(dhopM TpencTaBICHHUS;
® CAMOCTOSITENIBHO ~ BHIOMpATh ONTHUMAaJbHYH (QopMy MpeAcTaBleHuss HHOpMaUU U
WUTIOCTPUPOBATH pelllaeMble 3a7]aui HECIOKHBIMUA CXEMaMHU, AMarpaMMaMu, HHOH Tpadukoit
Y UX KOMOMHAIIMSIMH.
KomMMmyHuKaTHBHBIE YHUBEpPCcAIbHbIE yueOHbIe 1eliCTBHUS:



®B X0JIc OOCYXJCHUsS y4eOHOro Marepuala, pe3yJbTaTOB JaOOPAaTOPHBIX PabOT U MPOEKTOB
3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TeMBbl U BBICKA3bIBATh WJCH, HAICIICHHBIC Ha
peleHue 3a1auu 1 noafep kanue 01aroxKenaTelbHOCTH OOIEHMS,

® COTIOCTABJIATh CBOHM CYXXICHHS C CYKICHHSIMH APYTUX YYAaCTHHKOB JHANiora, OOHAPYXUBATh
pa3IM4Me U CXOACTBO MO3ULIUH;

® BEIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

¢ [TyOJIMYHO MPEACTABIATh PE3yIbTAThl BBIOJHEHHOTO (U3WYECKOTO OIbITa (IKCIEPUMEHTA,
HCCIE0BaHUs, IPOCKTA);

®[IOHMMATh M HCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMNBUAyATbHOW pabOTBHI MpHU
pELIeHUH KOHKPETHOM (pU3HUecKOil poOieMsbl;

® I[PUHUMATH IIEJTH COBMECTHOH JEATEIHLHOCTH, OPraHU30BBIBATh JACHCTBHS 10 €€ JOCTHKCHHIO:
pacrpeiensaTb poyii, 0O0CYXKIaTh MPOIECCHl W PE3yJIbTaThl COBMECTHOM pabOThI, 0000IIaTh
MHEHHUS HECKOJILKUX JTIOJICH;

® BHITMIOJIHATH CBOIO 4YacTh pabOThl, JOCTHras KadyeCTBEHHOTO pe3yJbTara II0 CBOEMY
HAIPABJICHUIO W KOOPAHHHUPYSI CBOU JACUCTBHUS C APYTUMHU WICHAMHU KOMAaH/IbI;

® OIICHMBATh KA4YE€CTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHUSM, CaMOCTOSTEIBHO
c(hOpMyJIMPOBAHHBIM YYACTHHKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHbIC yHUBEpCaIbHbIEC YUeOHbIE NeHCTBUSA

Camoopranuszanms:

® BBISIBIISITH NMPOOJEMBbl B JKU3HEHHBIX M YYE€OHBIX CHUTYyalUsX, TPeOYIOLIUX Ui peleHus
(bM3UYECKUX 3HAHU;

® OPUEHTUPOBATHCA B PA3IMYHBIX MOJAXOAAX MPUHATHUS pelleHuil (MHIUBUAYyalbHOE, MPUHSATHE
pelieHus B TPyIIe, IPUHATHE PEIISHUN TPYIION);

® CAMOCTOSITENIBHO ~ COCTABJIATH ~ QJITOPUTM  pelieHus (u3uueckodl 3ajayd  WIM  IUIaHa
UCCIEOBaHUsI € Y4YETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBAaTh MpesiaraeMble BapUaHThl pelICHU;

e /ieNiaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJVIEKT:

e JaBaTh a/ICKBATHYIO OLICHKY CUTYAallUU U MpeJyiaraTh IiaH e€ U3MEHEHNUS,

® O0BSACHATH MIPUYUHBI TOCTHXKEHUS (HEIOCTUXKEHUS) Pe3yIbTaTOB JACSITENbHOCTH, JaBaTh OLIEHKY
MPHUOOPETEHHOMY OTIBITY;

®BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCII€ B XOJ BBINOJHEHHS (PU3MUECKOro
WCCJIEIOBAHMS WU TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, U3MEHUBIINXCA CUTYaIUH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIH U YCIOBUSIM;

® CTaBUTH ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOopa WM JUCKYCCHH Ha HAay4HYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

® [IpU3HABATh CBOE MPaBO Ha OIMIMOKY MpH pelieHnH PU3NYECKUX 3a7a4d WU B YTBEPXKACHUAX HA
Hay4HbI€ TEMBI U TAKOE K€ MPaBO JAPYTOro.

INPEIMETHBIE PE3YJIBTATbBI

K koHIy 00yueHus B 7 KJacce IpeIMETHbIE pe3yIbTaThl HA Ga30BOM YPOBHE JIOJIKHBI OTpa)xaThb
c(OPMHUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUI:



® ICTIOJIb30BATh TMOHATHS: (DU3MUYECKUE W XUMHUYCCKHE SIBICHHS, HAONIOJICHUE, DKCICPUMEHT,
MOJIeJIb, THIOTE3a, CANHHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BelecTBa (TBEPAOE, JKUOKOE, Ta3000pa3HOE), MEXaHHYECKOE IBUKEHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSMOJIMHEHHOE), TPACKTOpPHUS, pPaBHOJACHCTBYIOIIAs CHia, AeopMmanus
(ynpyrasi, miacTuyeckas), HeBECOMOCTb, COOOMIAIOIINECS COCY/IbI;

epa3nuyarh sBICHUSA (IUdQy3us, TEMIoBOE [BI)KEHHE YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBUKCHHE, HEPAaBHOMEPHOE BUKCHHUE, WHEPIIHS, B3aNMOJICHCTBUE TEJl, PABHOBECUE TBEPIBIX
TEJI C 3aKPETUIEHHOM OChIO BpaIlleHUs, Iepeada TaBICHUs TBEPABIMH TEIaMH, KUAKOCTSIMH U
ra3amu, aTMoc(epHOe JaBJICHUE, IUIAaBAaHUE TEJ, MPEBPAICHUS] MEXaHHMYECKOW SHEPTHH) IO
ONMCAaHHWIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE
¢bu3nveckoe sBICHHE;

® PACIIO3HABATh TPOSBICHUE W3YYCHHBIX (PU3NYCCKUX SBICHHNA B OKPYXKAIOMIEM MHUpPE, B TOM
guciie (PU3MYECKUe SBIICHUS B MIPHUPOJIC: IPUMEPHI IBIKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
KUBOM W HEKUBOU MPHpOJE, NEHCTBUE CHIBI TPEHUS B TPHUPOJC W TEXHHUKE, BIIUSHHC
aTMOC(EepHOTO JTaBJICHUS Ha )KUBOW OpraHHU3M, IJIaBaHUE PbIO, PHIYard B TEJie YeIOBEKa, IPU
9TOM TEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA
(npu3HaKM) pU3NYECKUX SBICHUII;

® ONMCHIBATh W3YYCHHBIC CBOWCTBA Tl W (PU3WYECKHE SIBICHUS, WCIIONB3YS (U3NIECKUe
BEJIMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEITHSST CKOPOCTb,
CWJIa YNpPYroCTH, CHWJIa TSXKECTH, BEC Tella, Cujla TpEeHus, JaaBlieHue (TBEPAOro Tena,
KHUJIKOCTH, Ta3a), BHITAIIKWBAONIAs CHJIAa, MEXaHUYeCKass padoTa, MOIIHOCTb, TUIEYO CHIIBI,
MOMEHT CHJIBI, KO3(QUIIUEHT IIOJIE3HOTO JICWCTBHUS MEXaHW3MOB, KWHHETHUYECKas |
MOTCHIIMATBHAS JHEPTHs), NPH ONWCAHWH IPABWIILHO TPAKTOBATh (U3WYCCKUH CMBICIT
WCIOJIb3YEMbIX BEJIMYHMH, WX OOO3HAYeHHsS] M €IUWHUIbl (U3NYECKUX BEJIUYUH, HAXOIUTH
(hopMyIIbl, CBA3BIBAIONINE JAaHHYIO (U3UYECKYIO BEIUUUHY C IPYTUMH BEIMYUHAMU, CTPOUTD
rpaduKy U3y4YEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

® XapaKTepH30BaTh CBOMCTBA TeJd, (U3WYECKHE SBJICHHUS W IMPOLIECCHl, MCIONb3Yys IpaBHiia
CIOXeHus cwi (BJOJL OJHOW TIpsiMoi), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena,
MpaBWJIO paBHOBecHs peiuara (0J0Ka), «30JI0TOE MPaBHIJIO» MEXAHUKH, 3aKOH COXpPaHEHHS
MEXaHUYECKOM SHEPruu, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YeCKOe BHIPAKEHUE;

© 00BSACHATh (U3UYECKUE SIBICHUS, MPOLIECCH U CBOWCTBA Tell, B TOM YHUCIE M B KOHTEKCTE
CUTyalluil TPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh NMPUUMHHO--CIICICTBEHHbBIE
CBSI3U, CTPOUTH OOBSCHEHHE W3 |—2 JIOTMYECKUX IIaroB ¢ OMOpPOM Ha |—2 W3y4YEHHBIX
CBOICTBa PU3NYECKUX ABICHUH, PU3NUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH;

epemiaTh pacu€THbIC 3a7auu B 1—2 NeHCTBUSA, UCTONb3Ysl 3aKOHBI U (POPMYJIIBI, CBS3BIBAIOIINE
(u3nyecKkrue BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 33/la4uM 3alHMChIBATh KPAaTKOE YCIIOBHE,
MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (QOpPMYJIBl U TPOBOAUTH PACUYETHI, HAXOAUTH
CIpaBOYHbIE JaHHBIE, HEOOXOAUMBIE [UIsI PEIICHUs 3aJay, OICHHBATh PEATMCTHYHOCTD
MOJIy4€HHOU (PU3NYECKON BEIMYMHBI,

® Pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEUINTh MPU MOMOMIU (U3UYECKUX METOMAOB, B
OIMMCAaHUU UCCIICJIOBAHUS BBIJCIATH MPOBEPSIEMOe MPEANOoI0KeHne (TUIoTe3y), pa3indaTh 1
WHTEPIPETUPOBATh TONYUYEHHBIH pe3yNbTaT, HAXOIUTh OIIUOKA B XOJI€ OIbITa, JAeJaTh
BBIBOJIBI 110 €r0 pe3yJIbTaTaM;

® [IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3MUYECKUX SIBICHUNA WM (PU3UYECKHX CBOMCTB Tell:
(dhopMynupoBaTh MpOBEpsieMbIe MPEANOIOKEHHs, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOTO
000pyIOBaHUs, 3aMMCBIBATH X0 OMBITa U (HOPMYJIUPOBATH BHIBOJIBI;



® BHITIOJIHATh MPSIMbIE HM3MEpPEHHsI PACCTOSHUS, BpPEMEHHM, Macchl Tena, 00bEMa, CUIBl U
TEMIIEPaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX W IUQPOBBIX NPHOOPOB, 3aNHCHIBATH
MOKa3aHus MPUOOPOB ¢ YUETOM 3aJaHHOI aOCOIIOTHOM MOTrPeITHOCTH U3MEPEHUH;

® IPOBOJIUTH HCCIICJIOBAaHHE 3aBHCHUMOCTH OIHOM (DU3MYECKOH BEIMYMHBI OT JPYrod ¢
WCTIOJIb30BAHNEM TPSAMBIX U3MEPEHHH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBHXKYIIETOCS Tela
OT BPEMEHHU JBIKEHHSI TEJa, CHJIBI TPEHHUSI CKOJBKEHHUSI OT Beca Tena, KayecTBa 00paboTKU
MIOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CUJIbl TPEHUS OT IIOLIAN COIPUKOCHOBEHUS TEJl, CHIIBI
YIPYTOCTH OT yTMHEHUS TPY>KUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00BhEMa MOTPYKEHHOM YacTu
TeJla ¥ OT IUIOTHOCTH >KHIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Te€la, OT IIIyOWHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJIO, YCIOBUN TUTABAHUS TEJI, YCIOBUM PaBHOBECHS pbluara u OJOKOB),
y4acTBOBATh B TUIAHUPOBAHUU y4eOHOTO MCCIIEOBAHUs, COOMPATh YCTAHOBKY M BBITIOIHATH
U3MEpeHus, cleays NpeUIoKEeHHOMY IUIaHy, (UKCHUpOBaTh pe3yJbTaThl MOJyYEHHOU
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE IPEUIOKEHHBIX TaONHII W TPapHKOB, NENaTh
BBIBOJIBI 110 pPe3yJIbTaTaM HUCCIEI0OBaHUS;

® IPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PU3MUECKMX BETUYMH (TUIOTHOCTH BEIIECTBA XKUAKOCTH U
TBEPAOrO Tena, CUJa TPEHHS CKOJIbKEHUS, JaBJICHHME BO3/yXa, BBITAIKUBAIOLIAs CHJIA,
JNEeMCTByIONIass Ha MOTrPYKEHHOE B KUAKOCTh Teslo, KO3()(UIMEHT MOJIE3HOro IeHCTBUS
MPOCTBIX MEXAHW3MOB), CIEIys TPEII0NKEHHON MHCTPYKIIUU: TIPU BBITIOJHEHUH H3MEpPEHHUN
coOmpaTh SKCIEPUMEHTATIPHYIO YCTAaHOBKY M BBEIYMCIISATH 3HAUEHUE HCKOMOU BEJIMYHHEI,

e coOI0AaTh NMpaBuia TEXHUKU 0€30M1acCHOCTH U paboTe ¢ 1abopaTOPHBIM 000PYOBAHHUEM;

® yKa3bIBaTh MPHHIUIBI JEHCTBUS MPHOOPOB M TEXHUYECKHX YCTPOHCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOINAIOIINECs COCYHIbl, 0apOMeTp, phlYar, MOIBMKHBIA W HETOIBIKHBIN
0JI0K, HAKJIOHHAs! TJIOCKOCTh;

® XapaKTepH30BaTh MPUHIUIBI ACHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C
OmMmopoi Ha UX omnucaHus (B TOM 4YHCIE: MOUIMITHUKH, YCTPOHCTBO BOJOMPOBOJIA,
TUAPABINYECKUN MPecc, MaHOMETpP, BHICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCIOIb3Ys
3HaHUS O CBOMCTBax (PHU3WYECKUX SBJICHUH W HEOOXOIUMBIE (PU3NUECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

® [IPUBOJIUTH MpPUMEpPHI (HAXOAUTh MHGOPMAIUIO O MPUMEPAX) MPAKTUUECKOT'O HCIOJIB30BAHUS
¢u3nueckux 3HAHUNH B TMOBCEJAHEBHOM JKM3HU s oOecredeHus O€30IacHOCTH MpH
oOpalieHuu ¢ MpuOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAHEHUS 3I0POBbS U
COOJIIOICHHS HOPM 9KOJIOTMYECKOTO TIOBEJICHUS B OKpY>Kalollei cpejie;

® OCYUIECTBJIATh OTOOpP MCTOYHMKOB HMH(pOpManuu B MHTepHETe B COOTBETCTBUU C 33/JIaHHBIM
MTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM M MyTEM CpaBHEHUS Pa3TIUYHBIX
HMCTOYHUKOB BBLICIATH UH(OpMALINIO, KOTOpas SBJISAETCS MPOTUBOPEUMBOM MIIH MOKET OBITh
HEJOCTOBEPHOII;

® ICTIIOJIb30BAaTh TIPU BBHINOJHEHHHM YYE€OHBIX 3aJaHUil Hay4YHO--TIOMYJSIPHYIO JIUTEPaTypy
(bu3MUeCKOro coAep:KaHus, CIpPaBOYHBbIE MaTepUalbl, pecypchl ceTu VIHTEpHeT, BIaJeTh
npuéMaM KOHCIIEKTHUPOBAHMS TEKCTa, MpeoOpa3oBaHusa MH(OpPMALUK U3 OJAHON 3HAKOBOU
CUCTEMBI B APYTYIO;

®Cco3/1aBaTh COOCTBEHHbIE KpaTKW€ IHCbMEHHbIE M YCTHBIE COOOLIEHMS Ha OCHOBEe 2-3
UCTOYHUKOB HH(pOpMAIMK (PU3MUYECKOTO COJAEp’KaHHUs, B TOM 4YHCIe MNyOJMYHO JAenaTh
KpaTKhe COOOIIEHHs O pe3ysbTaTax MPOEKTOB WM YYEOHBIX MCCIEIOBAHUN, MpPHU 3TOM
IPaMOTHO HCHOJb30BAaTh M3YyUYCHHBIM MOHATUIHBIN ammapaT Kypca (U3MKH, COIPOBOXKIAThH
BBICTYIUICHHE IIPE3CHTAIUEH;

® [IpY BBINIOJHEHUHU yUEOHBIX MIPOEKTOB M MCCIEIOBAHUIN paclpeeNisiTh 00S3aHHOCTH B TpymIe B
COOTBETCTBUHU C IOCTaBJICHHBIMU 3a/layaMU, CJEIUTh 3a BBIIOJHEHHEM IIJIaHa JEHCTBHIA,



aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIH BKJAaX B JEATENbHOCTb TPYIIbL, BBICTPAUBAThH
KOMMYHUKaTHBHOE B3aUMOJICHCTBUE, YUNTHIBAsS MHEHUE OKPYKAIOIIUX.

K kon1y oOyuenus B 8 kJjiacce mpeIMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXaTb

c(OPMHPOBAHHOCTh y O0YUAIOIIUXCS YMECHUI:

® IICTIOJIB30BATh TOHATHSI: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBM)KEHHE aTOMOB M MOJICKYI,
arperaTHbIE COCTOSIHHMS BEIIECTBA, KPUCTAUIMYECKUE U aMOp(HbIC Tela, HACBIIICHHBIH U
HEHACHIIEHHBIN Tap, BIAKHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPTHs, TEIIOBOM
JIBUTATEIb, JJEMEHTAPHBIA DJICKTPUYECKUN 3apsfl, SJIEKTPHUECKOe I0Je, MPOBOJHUKU H
JIMRJIEKTPUKH, TIOCTOSTHHBIN 3JEKTPHUYECKUI TOK, MAarHUTHOE TIOJIC;

® pa3IM4aTh SIBJICHUS (TEIJIOBOE PACHIMPEHHE M CXKaTHe, TeIJIonepeaaya, TeII0OBOe paBHOBECHE,
CMauuBaHWe,  KaMWULIPHBIE  SIBJICHHSA,  HMCIAPEHWE,  KOHJCHCAIMs,  IJIaBJICHHE,
KpucTaiu3anus  (OTBepJeBaHWE), KHUIEHWE,  Terulonepenaya  (TETUIONMPOBOAHOCTD,
KOHBEKIMS, W3JydeHHe), OJICKTPU3alMsl TeJl, B3aWMOJICHCTBHE 3apsiioB, JEHCTBUS
AIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHWE, B3aWMOJICHCTBHE MAarHUTOB, JCHCTBHE
MarHWTHOTO TIOJISI HAa TIPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAsE MHAYKIUS) MO0 OMHCAHUIO MX
XapakTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (HU3HUECcKoe
SIBIICHUE;

® Pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (DPM3MYECKHUX SIBICHHHA B OKPYKAIOIIEM MHPE, B TOM
gyrucie (u3nueckwe SBICHHS B TIPUPOJE: TOBEPXHOCTHOE HATSHKCHHWE M KamWLISPHBIC
SIBIICHUST B TIPUPOJIC, KPHUCTAILIBI B Tpupoje, minydeHne CoiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, oOpa3oBaHHWE pOCHI, TyMaHa, WHEs, CHETa, JJICKTPUYECKHE SBJICHHUS B
aTMocdepe, 3eKTPUUECTBO KUBBIX OPraHW3MOB, MarHUTHOE T0Je 3eMJIH, Apeiid MoJoCcoB,
pPOJHF MarHWTHOTO TOJISL JUIS JKU3HU Ha 3emJie, MOJIIPHOE CHUSHHE, MPH 3TOM TEPEBOIUTH
MPAKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBIJENATh CYLIECTBEHHbIE CBOMCTBA (IIPHU3HAKH)
(bUBUYECKUX SBIICHUI;

® OMHCHIBATh M3yUEHHBbIE CBOWCTBA Tel U (pU3MUECKUE SBJICHUS, HCIONb3Yysl (GU3NUYECKUE
BETMYMHBI  (TeMIepaTypa, BHYTPEHHSSI OJHEpPrusi, KOJMYECTBO TEIUIOTHI, yJAeibHas
TEIUIOEMKOCTh ~ BELIECTBAa,  yJelibHas  TeIJoTa  IUIaBJICHUS,  yJelbHas  TeroTa
napooOpa3oBaHus, yHAeidbHas TEIUIOTa CropaHus TOIUIMBA, KOI(D(UIIMEHT IOJIE3HOrO
NEMCTBUS TEIJIOBOW MAIlIMHBI, OTHOCUTENIbHASA BIXKHOCTH BO3/yXa, AJIEKTPUUECKHUM 3aps,
CHWJIa TOKa, OJEKTPUYECKOE HAamNpsKEHHE, CONPOTUBICHHE MPOBOJHUKA, YAEIBHOE
CONPOTHUBIICHUE BEIECTBA, paboTa M MOIIHOCTH 3JEKTPUUYECKOTO TOKa), MpPHU OMHCAHUU
MPaBUWJIBHO TPAKTOBATh (PU3UUECKUM CMBICT HCIIOJIb3YEMbIX BEJIIMYMH, OOO3HAYCHUS U
€IMHULIBI (PU3UYECKUX BEITUYMH, HaXOIUTh (HOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTHh TpapuKd U3YYEHHBIX 3aBHUCHMOCTEH
(bu3MYECKUX BEIINYMH;

® XapaKTepH30BaTh CBOWCTBA TeJd, (U3UYECKUE SBJICHUS M MPOLECCHI, UCIOJIB3YsS OCHOBHbBIC
MOJIOKEHUSI ~ MOJIKYJISIPHO--KMHETHUYECKOM  TEOpUM  CTPOEHHUS  BEIIeCTBA, IPHUHLMII
CYTNEPHO3UIINH MOJIe (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsja, 3akoH Oma Jyis
ydacTka uenu, 3akoH JDkoyns—JleHna, 3aKOH COXpaHEHMsS JHEPrHH, MPU STOM J1aBaTh
CJIOBECHYI0 (JOPMYJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTeMaTUYeCKOe BhIpayKEHHE;

® 00BSICHATh (PpU3MUYECKHE MPOLIECCHl U CBOMCTBA TeN, B TOM YUCJIE U B KOHTEKCTE CUTYyalui
MIPAKTUKO-OPUEHTHUPOBAHHOTO  XapaKkTepa: BbIABIATh IMPUUYMHHO-CIEIACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 JOrMYecKMX IIaroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOICTBa
(bu3nvecKux sBICHUH, (PU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

epemiath pacy€THble 3a7aydl B 2—3 NEHCTBHsI, UCHOJIb3Ysl 3aKOHBI M (DOPMYJIbI, CBSI3BIBAIOIINE
¢u3nyeckrue BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4M 3alUChIBATh KPATKOE YCIIOBHE,



BBISIBJIATH HENOCTATOK JAHHBIX JJIsI pEIICHUs 3a/a4d, BHIOMpATh 3aKOHBI U (POPMYIIBI,
HeoOXouMBbIE ISl €€ pelIeHHs, TPOBOAUTH pacuéThl U CPaBHHUBATH MOJYYEHHOE 3HAYCHUE
(U3NYECKOil BETUYNHBI C U3BECTHBIMU JaHHBIMU;

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh NPH TMOMOIIM (PU3HUECKUX METOIOB,
HCIOJIb3Yysl ONMCAHME HCCIEIOBAHUS, BBIACIATH IPOBEPSAEMOE MPEIIIOIOKEHUE, OLEHUBATh
MIPaBUJIBHOCTH MOPsAKa POBEAECHUS UCCIIEJOBAHMNS, J€NIaTh BBIBOIBL;

® [IPOBOJIUTH OIBITHI 10 HAOMIONEHHUIO (PU3UYECKUX SBICHUH WM (DU3UYECKHX CBOWCTB Tell
(KanmWJUTApHBIE SIBICHUS, 3aBHCHMOCThH JIABJICHUS BO3/yXa OT ero 0o0bEMa, TeMIlepaTryphl,
CKOPOCTH IIpollecca OCTBIBaHUS M HArpeBaHMsl MPU M3JIYYEHUHM OT LBETA H3JIydarouleu
(mornommaronieit) NOBEPXHOCTH, CKOPOCTh MCHApEHUsi BOJbI OT TEMIEPATYpPbI KUAKOCTU U
IJIOIIAM €€ MOBEPXHOCTH, DJIEKTpU3ALUsA TEJI U B3aUMOJCHCTBUE ICKTPUUYECKHUX 3aps/IOB,
B3aUMO/JICHICTBUE IOCTOSHHBIX MarHUTOB, BU3yallM3allisi MarHUTHBIX TMOJEH MOCTOSHHBIX
MarHuTOB, AEUCTBHUSI MarHUTHOTO IOJI HAa MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTAa,
CBOMCTBa  DJIEKTPOJBUIATENss IOCTOSHHOTO TOKa):  (OpMYyJIUpOBAaTh  MPOBEpPSEMbIE
MIPENIOJIOKEHUSI, COOMPATh YCTAaHOBKY M3 IMPEAJIOKEHHOT0 000pYAOBAaHHUS, OMUCHIBATh XOJI
ombITa U POPMYIUPOBATH BBIBOJIBL;

® BBINIOJIHATh MpPSIMbIE W3MEpPEHUSl TEeMIEpPaTypbl, OTHOCUTEIbHONW BIIAXKHOCTHU BO3/AyXa, CHIIbI
TOKa, HANpPSDKEHUS C HUCIOJB30BAaHUMEM aHAJIOTOBBIX HPUOOPOB M NAaTYMKOB (DHU3MUECKUX
BEJIMYMH, CpPaBHMBATh pE3yJbTaThl U3MEpPEHMH ¢ Y4Y€TOM 3aJaHHOM  aOCOJIIOTHOM
MOTPEIIHOCTH;

® [IPOBOJIUTH HCCIIECJIOBAaHUE 3aBUCHMOCTH OJHOW (DM3UYECKON BENMYUHBI OT JPYrod ¢
WCIOJIb30BAHUEM MPSIMBIX H3MEpPEHUHl (3aBUCHMOCTbh CONPOTHBJIEHUS IMPOBOAHHMKA OT €ro
JUIMHBI, TUIOIIAJX TIONEPEYHOr0 CEYEHUS U YJeNbHOIO CONPOTHBIICHUS BELIECTBA
IIPOBOJHMKA, CWJIBI TOKa, WAYLIETO 4Yepe3 NPOBOJHHMK, OT HANPsDKEHUS Ha IPOBOJHHKE,
UCCIIEIOBAaHNE IOCJIEIOBATENBHOTO M MApayIeIbHOTO  COEAUHEHUH  NPOBOJHUKOB):
IUTAaHUPOBATh HCCIIEZOBAHUE, COOMpaTh YCTAHOBKY M BBINOJHATb W3MEPEHUs, Cleays
IIPEUI0KEHHOMY IIJIaHy, (PUKCHPOBATh pe3yJIbTaThl IOJyY€HHON 3aBUCUMOCTH B BUI€ TaOJIHIL
U Tpa(MKOB, A€aTh BBIBOJBI 10 pe3yJIbTaTaM UCCIIEIOBAHNUS;

® [IPOBOJIUTh KOCBEHHBIE MU3MEpEHUs (PU3MUECKUX BEIMYMH (yIelbHas TEeIUIOEMKOCTh BEIECTBa,

COIIPOTHBJIEHUE IPOBOJHHUKA, pab0oTa M MOILMHOCTh 3JIEKTPUYECKOr0 TOKA): IUIAHUPOBAThH

U3MEpEHNUs, cOOMpaTh KCIEPUMEHTAIBHYIO YCTAHOBKY, CIeIysl IPeAJIOKEHHOH MHCTPYKLUH, U

BBIYMCIIATH 3HAYCHHUE BEJINYHHBI;

e cOOJIIOJaTh MTpaBHJIa TEXHUKH O€3011aCHOCTH IIPH paboTe ¢ 1a00paTOpHBIM 000pyI0BaHUEM;

® XapaKTepU30BaTh IPUHIMIbBI JEHCTBUS W3YUYEHHBIX NMPUOOPOB U TEXHUUECKUX YCTPOMICTB C
ONOpOi Ha MX omucaHus (B TOM 4YMCIE: CUCTEMa OTOIICHHMS JJIOMOB, T'MIPOMETp, MapoBas
TypOHHa, aMIIEpMETP, BOIBTMETP, CUETUHK IEKTPUUECKON SHEPruu, 3JIEKTPOOCBETUTEIbHbIE
npuOOpPBI, HArpeBaTeNIbHbIE NIEKTPOIPUOOPHI (IPUMEpPHI), IIAEKTPUUECKUE NPEIOXPAHUTEINH,
3JIEKTPOMArHuT, 3JEKTPOJIBUTATENb IOCTOSHHOIO TOKA), HMCIIOJIb3Ysl 3HAHMS O CBOWMCTBax
(bu3nyecKux sIBICHUHN U HEOOX0IUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

® PaCIO3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA U MU3MEpPUTENIbHBbIE MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM DPUCYHKaM (KUAKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUraTellb  BHYTPEHHErO CrOpaHHWs, dJEKTPOCKON, pPEOCTaT), COCTaBIATb  CXEMBI
AIEKTPUYECKUX LENEH C IMOCIENOBATEIbHBIM U IMApAJUIEIbHBIM COECIUHEHUEM DJIEMEHTOB,
pas3nuyast yClIOBHbIE 0003HAUEHUS 2JIEMEHTOB IEKTPUUECKUX LeTeH;

® IPUBOJAUTH NMPUMEPH! (HAXOAUTh MHPOPMALUIO O MpPUMEpax) MPaKTUYECKOrO HCHOJIb30BAHUS
¢u3nyeckux 3HAHUW B TIOBCEAHEBHOM JKM3HM Ui obOecredyeHUs Oe30MacHOCTH MpU



oOpamieHnd ¢ npudOpaMyu U TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 310pOBBS U
COOJTIIOZICHHUS. HOPM 3KOJIOTUYECKOT0 TIOBEJICHUS B OKpYXKarolIei cpene;

® OCYILECTBJIATH IMOMCK HHPOpManuu (U3NIECKOTO cojepkaHus B VIHTepHETe, Ha OCHOBE
MMECIOIINXCSI 3HAHUW U MyTEM CPaBHEHHUS JIOTIOJHUTEIBHBIX HCTOYHUKOB BBIJCISTH
nH(POPMAIINIO, KOTOPAs SBJSIETCS MPOTUBOPEUUBOM UM MOXKET OBITH HEIOCTOBEPHOM;

® IICTIOJIF30BATh TPH BBHIMOJIHEHUH YYEOHBIX 3aJaHWil HAy4YHO--TIOMYJIIPHYIO JIUTEPATypy
(U3NIECKOTO CONEp)KAHMS, CIPABOYHBIE MaTepUANbl, pPecypchl cetd WHTepHeT, BIajeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHust WH(GOpMAIMKA U3 OJHOW 3HAKOBOU
CUCTEMBI B JAPYTYIO;

® CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U KPAaTKHE YCTHBIE COOOMIeHHs, 00001mas HHPOPMAITUIO
U3 HECKOJBKMX MCTOYHUKOB (U3UYECKOTO COJACpPXKAHHUA, B TOM YHCIE ITyOJUYHO
MIPEJICTaBIATh PE3yIbTAaThl MPOEKTHOW WIIM HCCIIEOBATEIbCKOM NEATENIbHOCTH, NMPU 3TOM
IPaMOTHO MCIOJB30BAaTh U3YYECHHBIM MOHATHUHHBINA amnmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIUICHUE NPE3EHTALUEMN;

® [IpH BBINIOJIHEHUU YYEOHBIX MPOEKTOB U UCCIIEOBAaHUM (PU3NUYECKUX MPOLECCOB PaCHpEaeiiTh
00s3aHHOCTH B TpYyIIE B COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJadyaMy, CIEAUTH 3a
BBINIOJIHEHUEM I1JIaHa JEMCTBUIM U KOPPEKTHUPOBATh €r0, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ] B JIEATEIbHOCTh TPYIIIbI, BHICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJI€H CTBHE, MTPOSBIISS
TOTOBHOCTb pa3peliaTh KOHQJIUKTHI.

K xoniuy oOyuenus B 9 kijiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YpOBHE JOKHbBI OTPakaTh

c(OpMHUPOBAHHOCTH Y 00yUaIOLIUXCSI YMEHHI:

® 1ICII0JIb30BATh MOHSTHS: CHUCTEMa OTCUETa, MaTepualibHas TOUKa, TPAEKTOPHS, OTHOCUTEIbHOCTD
MEXaHWYEeCKOTO  JBIKEHWs,  nedopmarus  (ympyras,  IUlacTU4YeckKas),  TpPEHHE,
LEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO
TBEPAOE TENOo, LEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE, MEXaHWYECKHe KojeOaHus u
BOJHBI, 3BYK, HWH(Qpa3ByK U  YJIbTPa3ByK, OJJIEKTPOMAarHUTHbIE BOJIHBI,  IIKaja
AIIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTh, CIIEKTPhl UCIYCKAHUS U
MOTJIONIEHUS, alb(a-, 0eTa- U raMMa-U3JIy4eHUs, U30TOIbI, AIepHas SHEPreTHKa;

epa3nuuaTh SBJIEHUS (paBHOMEpPHOE U HEPAaBHOMEPHOE NPSIMOJIMHEHHOE  JIBHKECHHE,
PaBHOYCKOPEHHOE NPSIMOJMHEHHOE MABM)KEHHE, CBOOOJHOE TMaJieHHuEe Tell, PaBHOMEPHOE
JBUKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE Tell, pEaKTUBHOE JBIKEHHE, KoyeOaTelbHOe
NBUKEHHE (3aTyXalolle U BBIHYXKJCHHbIE KoJieOaHWs), pe30HAHC, BOJHOBOE JABIKEHUE,
OTpakKeHHE 3BYKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPaKCHHE U MPEIOMIIEHUE CBETa,
MOJIHOE BHYTPEHHEE OTpPa)KCHHE CBETa, Pa3JIoKeHUEe Oelloro CBeTa B CHEKTP U CJIOXKEHHE
CHEKTPAJIbHBIX IIBETOB, TUCIEPCUsl CBETA, €CTECTBEHHAs PaJMOaKTUBHOCTb, BOSHUKHOBEHHE
JTUHENYaToro CreKkTpa U3Iy4YeHUs) MO OMHMCAHUI0 MX XapaKTepHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

® Dacro3HaBaTh NPOSBICHHE M3YYECHHBIX (PU3MYECKUX SBICHUN B OKpYy)KarolleM Mupe (B TOM
yycie GU3NYECKUe SIBJICHUS B MPUPOJIE: MPWIUBHI U OTIUBBI, ABMKeHUE MiaHeT CoTHEeYHOU
CUCTEMbI, PEaKTHUBHOE JIBI)KEHHE >KHBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB KHUBOTHBIMH,
3eMJIETPSACEHHE, CEMCMHMUYECKHE BOJIHBI, I[yHaMH, 5XO, I[BETAa TeJl, ONTHYECKUE SIBICHUS B
npupoje, Ouosoruyeckoe AeHCTBHE BUAUMOIO, YIbTPA(QUOIETOBOIO M PEHTIC€HOBCKOI'O
W3Iy4YeHUH, €CTECTBEHHBIH paJHOaKTUBHBIN (POH, KOCMHUYECKHE Jy4H, pPaTloaKTHUBHOE
W3JIy4YEHUE TPUPOJHBIX MHUHEPAJIOB, JIECWCTBUE DPAJMOAKTUBHBIX HM3ITYyUYEHHUH Ha OpPraHUu3M
YeloBeKa), MPU OTOM TMEPEBOAUTh MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIICISTH
CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PU3NIECKUX SBICHUI;



® ONKCHIBATh H3YYECHHBIC CBOWMCTBA Tl W (PU3MYECKHE SIBICHUS, HCIONB3Ys (U3NUECKUE
BEJIMYMHBI (CpEeOHSsi W MIHOBEHHass CKOPOCTh Tejla IpU HEPAaBHOMEPHOM JIBMKEHUU,
YCKOpEHUE, IEpEMELICHHE, yTh, YIJIOBas CKOPOCTb, CUJIa TPEHUs, CHJIa YIPYTOCTH, CHUJa
TSDKECTH, YCKOpEHHE CBOOOJHOTO MaJEHUs, BEC Tejla, HMMITYJIbC Tella, HMITYJIbC CHIIBL,
MexaHu4eckass paboTa W MOUIHOCTb, NOTCHIMAIbHAS SHEPrusl Teja, IOAHATOrO Hajl
[IOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASL SHEPTUsl CKATOU INPYKUHBI, KHHETUYECKAsI SHEPTus,
MI0JIHAs MEXaHWYecKas SHEeprus, Nepuoj U yacToTa KojieOaHWi, JUIMHA BOJHbBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKA3aTellb NMPEIOMIIEHUS CpeAbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MYECKHIA CMBICT HCHOJIB3yEMbIX BEIMYUH, OOO3HAYCHHS U
eIMHUIBl (PU3MYECKUX BEIMYUH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTMMH BEIMYMHAMH, CTPOUTh TpadUKd H3YYCHHBIX 3aBUCHMOCTEH
(hbMBUYECKUX BEIMYHH;

® XapaKTepH30BaTh CBOMCTBAa Tel, (U3MUECKUE SBIEHUS M IPOLECCHl, HCIOJb3YysS 3aKOH
COXPAHEHHUS dHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHUS, IPUHIINI CYIEPIIO3ULIUU CUJI, TPUHIIMII
OoTHOcUTeNbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3aKOHBI
OTpaXEHUsI U MPEJIOMIICHHUS CBETA, 3aKOHbI COXPaHEHUS 3apsI0BOr0 M MacCOBOI'O YHUCET MPH
SIIEPHBIX PEAKIUAX, IPU ATOM JIaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3alUCHIBATh €ro
MaTeMaTH4eCKOe BhIpaXKEHHUE;

® 00BSACHATh (PU3UYECKHE MPOLECCHl U CBOWCTBA TN, B TOM 4YMCJIE U B KOHTEKCTE€ CHUTyal[uil
MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh MPUYMHHO--CIEACTBEHHbIE CBS3H,
CTpPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIIaroB C OMOpPOW Ha 2—3 M3yYEHHBIX CBOMCTBA
(buznyecKux sIBICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e periaTh pacu€THhIC 3a/1a4M (ONUparoIIUecs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIONb3Ys 3aKOHBI
u (opMyiibl, CBA3bIBAIOIIME (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHaJM3a YCJIOBUS 3aJauu
3aIUCBIBATh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOIIUE UM U30BITOUYHBIE JAHHBIE, BBIOMPATh
3aKOHBl U (OPMYJbI, HEOOXOOUMBIC A PELICHUs, MPOBOAUTH PACUYETHl M OLIEHUBATH
PEATMCTUYHOCTD MOJIyYE€HHOI'O 3HauUeHUs! (PU3MUECKON BEINYHHBI,

® PaCHoO3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO pPEIIUTbh MPH MOMOLIM (PU3HMUECKUX METO/IOB,
UCIOJb3Yys OMMCAHUE HUCCIIEJOBAHUS, BBIIACIATH MPOBEPSIEMOE MPEANOIOKEHHE, OLIEHUBATh
[IPaBUIBHOCTh IOpPSIIKA NPOBEICHUS MCCIENOBAaHUS, JENaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOAEHUHN U ONBITOB;

® [IPOBOJIUTH OIIBITHl 10 HAOMIONCHUIO (PU3MUECKUX SIBICHUH WIM (U3NYECKUX CBOWCTB Tel
(u3yuyeHue BTOPOro 3akoHa HbrOoTOHA, 3aKOHA COXpPAHEHUsS SHEPIMH, 3aBUCUMOCTh IIEpHUoJa
KoJIeOaHUH TPYKMHHOI'O MasATHMKAa OT Macchl TIpy3a M IKECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMILJIUTY/1bl MaJbIX KOJI€OaHUH, MPSAMOIMHEHHOE PacIpOCTpaHEHHUE CBETA,
pasioxxeHue 0eyoro cBeTa B CIEKTpP, U3yUYCHHE CBOMCTB M300pakeHUs B IIOCKOM 3epKaie U
CBOWCTB H300pakeHUs IpeaMmera B coOHparolield JiMH3e, HaONIoJeHHE CIUIOLIHBIX U
JMHEWYaThIX CHEKTPOB M3JIyU€HHs): CAMOCTOSATEILHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOIO
Habopa 000pyOBaHUs, OIKMCHIBATh X0 ONbITAa U €0 Pe3yJIbTaThl, (GOPMYIUPOBATH BBIBOIbI;

® [IPOBOJIUTH NPU HEOOXOJUMOCTH CEpUI0 NPSMBIX M3MEPEHUH, Ompeenss cpeJHee 3HaueHHe
u3MepsieMoil BenmunHbl (POKyCHOE paccTosTHHE cOOMPAIOLIeH JIMH3bI), 000CHOBBIBATH BEIOOP
criocoba u3MepeHus (M3MEepUTEIHLHOI0 Ipudopa);

® IPOBOJIUTH HCCIIEIOBaHUE 3aBUCUMOCTEN (DPU3NYECKUX BEIWYMH C MCIIOJIb30BAaHHEM IPSIMBIX
U3MEpeHU (3aBUCUMOCTh MYyTH OT BPEMEHM IPU PABHOYCKOPEHHOM [JBW)KEHUU 0Oe3
HayaJlbHOM CKOpPOCTH, MEpuoja KoleOaHWH MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH,
3aBUCHUMOCTH YIJIa OTpPaXKEHHs CBeTa OT yrja NaJcHHUs M yria INpeJoMIIEHUS OT YIUia
NaJIeHus): TIIAHUPOBATh UCCIIEI0OBaHUE, CAMOCTOSATENILHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH



pe3yabTaThl MOMYYEHHON 3aBUCUMOCTH (DM3MYECKHX BEIUYMH B BUAE TaONUIl U TpaduUKOB,
JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

® [IPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEITHUUH (CPEIHSSI CKOPOCTh M YCKOPEHHE Tea
IIpU PaBHOYCKOPEHHOM JBM)KCHUH, YCKOPEHHE CBOOOIHOTO MaJeHHUs, KECTKOCTD MPYKHUHBL,
KO3(pPHUIIMEHT TPEeHHs CKOJIbKEHHS, MEXaHHuecKasi paboTa U MOIIHOCTh, YAaCTOTAa U MEPUOJ
KoJICOAaHUH MaTeMaTU4YeCKOTO M MPY>KUHHOT'O MAasTHUKOB, ONTHYECKas CHJIa COOMparoIien
JWH3BI, PAaJMOAKTUBHBIA (DOH): IIAHUPOBATH HM3MEPEHHs, COOMpATh SKCIECPUMEHTAIHHYIO
YCTAaHOBKY M BBINIOJHATh HM3MEPEHUS, CIIeAys NPEUIOKEHHOW HHCTPYKIMH, BBIYHCIATH
3HaYCHWE BEJIMYMHBI W aHAJIM3MPOBATH IOJYYEHHBIC pE3yJIbTaThl C Y4ETOM 3aJaHHOM
MIOIPEIIHOCTH U3MEPEHU;

e cOOJIIOIaTh MPaBHJIa TEXHUKH O€30MaCHOCTH MPH pabOTe ¢ 1a00paToOpHBIM 000pyIOBaHHEM;

® pa3IM4aTh OCHOBHBIE TNPHU3HAKK HM3YYCHHBIX (H3UYECKUX MOJEJIeH: MaTepHalibHas TOYKa,
a0COMOTHO TBEPAOE TENO, TOYCUHBIH MCTOYHUK CBETA, JyY, TOHKAs JIMH3a, IUIaHETapHas
MOJIENIb aTOMa, HYKJIOHHAst MOJIENIb aTOMHOTO SI/1pa;

® XapaKTepH30BaTh NPUHIUIBI IEHCTBUS M3YYCHHBIX TPUOOPOB M TEXHHUUYECKUX YCTPOKHCTB C
OTIOpOH Ha WX OMHUCAHUS (B TOM YHCIE: CIUAOMETpP, NATUYUKU TOJOKEHHS, PACCTOSHUS U
YCKOpPEHHS, paKeTa, HXOJIOT, OYKH, MEPUCKOMN, (QoToanmapaTr, ONTHYECKHE CBETOBOJIHI,
CIIEKTPOCKOTI, JO3UMETp, Kamepa BuibcoHa), MCIONB3ysl 3HAHUS O CBOMCTBAX (DPM3MUYECKHUX
SBJICHUHN 1 HEOOX0IMMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

®IICTIONIF30BATh CXEMBl W CXEMAaTUYHBIE PHCYHKH W3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
W3MEPHUTEIbHBIX MPHOOPOB ¥ TEXHOJIOTMYECKHX MPOIECCOB TPU PEHICHHH Y4eOHO--
MPAKTUIECKUX 33724, ONTHYECKUE CXEMBI ISl TOCTPOCHHS M300paKEHUH B TUIOCKOM 3epKalie
1 coOuparolen JHH3E;

® IPUBOAUTH NMPUMEPH! (HAXOAUTh MHPOPMALHUIO O NPUMEpPax) MPaKTUYECKOTO HCIOIb30BAHUS
(U3MYECKUX 3HAHWUN B TOBCEIHEBHOM JKM3HU Ui oOOecreueHuss O€30MacHOCTH TP
oOpamieHun ¢ OpudOpaMHU U TEXHUYECKHMMM YCTPOWCTBAMM, COXPAHEHHUS 310pOBbI U
COOJIIOZICHHS HOPM KOJIOTMYECKOT 0 TIOBEJICHUS B OKpYXKarollel cpene;

® OCYILECTBJIATh OUCK MHPOPMALUU (PU3NUECKOro cojiepkaHus B VIHTepHeTe, caMOCTOATENbHO
(bopMynaHpyst HOMCKOBBIH 3aIpOC, HAXOAUTH ITyTH ONPENEIEHUs] JOCTOBEPHOCTH M10JIy4YE€HHON
nH(pOpMalMK HAa OCHOBE UMEIOLIUXCS 3HAHUN U IONOJHUTEIbHBIX HCTOYHUKOB,;

® IICTIOJIb30BATh IPU BBIMOJIHEHUM Y4YEOHBIX 3aJaHUil Hay4dHO--IIOMYJISIPHYIO JIUTEpaTypy
(GU3NYECKOro coJepKaHusl, CIpPaBOYHbIE MaTepualbl, pecypchl ceTh VHTepHeT, BiaAeTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHusl MH(GOpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B JPYTYIO;

®Cco3/1aBaThb COOCTBEHHbIE€ NMUCbMEHHBIE M YCTHbIE COOOLIEHHMs Ha OCHOBE MHMOpMalMU U3
HECKOJIbKUX MCTOYHHMKOB (DU3MYECKOIO COZAEp)KaHUs, MyOJUYHO MPEICTABIATh PE3yJIbTaThl
IIPOEKTHOM WJIM HCCIEI0BAaTEIbCKON AEATENbHOCTH, NPU 3TOM I'PaMOTHO HCIOJIb30BATh
U3YYEHHBIH TOHATUHHBIA ammapaT U3ydyaemMoro paszgena (GU3MKA M COIPOBOXKAATh
BBICTYIUICHHUE ITPE3EHTAMEN C YIETOM 0COOEHHOCTEH ay TMTOPUHN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Konrpoasubie | IlpakTHyeckue
n/n NPorpamMmbIl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bu6mmoteka [IOK
1.1 ) - 2
M3MKa - fayka O npapose https://m.edso0.ru/7f416194
bu6moteka [IOK
1.2 ) 2 1
VISHHCCIHE BEHIHAL https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.3 E I 2 1
CTECTBEHHOHAYYHBIA METO/I IO3HAHUS httos://m.edso0.ru/7f416194
Hroro no pazueny 6
Pa3znea 2. IlepBoHayasibHbIe CBeJIEHUS 0 CTPOEHUM BelllecTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE Belmectsa https://m.edsoo.ru/7f416194
99 JBrmykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bu6mmoreka [IOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6 OK
2.3 ArperaTtHble COCTOSIHHS BEIIECTBA 2 hgpg;ﬁiiilru 17§416194
Hroro no pazneny 5
Pazpgen 3. JIBuskeHne U B3auMOAeiCTBHE TeJl
3.1 MexaHn4deckoe IBIKCHUE 3 Bubmorexa LIOK
' A https://m.edso0.ru/7f416194
b K
3.2 WNuepuus, macca, I0THOCTh 4 1 nomorexa LO

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



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

bubnuoreka [IOK

. .B 14 2
33 Cuta. Buat cin https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pasnen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTE U ra3oB
41 Masnenue. [lepenaya naBieHus TBEPABIMU 3 bubnuorexa [IOK
' TeJIaMU, KUIKOCTAMHU U Ta3aMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2
flaperne xKiaKoCTH > https://m.edso0.ru/7f416194
bu6moreka [IOK
4, A
3 TMOCpepHOe AaBiIeHHe 6 https://m.edso0.ru/7f416194
44 JleficTBHE JKUIKOCTHU U Ta3a Ha OTPYKEHHOE 7 3 bubnuoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Pazgea S. Pabora 1 MOIIHOCTB. JHEPrust
bu6mmoreka [IOK
>1 Pabora 1 MODHOCTE 3 L https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 IT 5 1
POCTRIC MORQHHIMAL https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.3 M 4 1
CXATIIECKaZd SHEprA https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

Koan4yecTBO 4acoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3ejioB U TeM (uudposbIe)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Beero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgen 1. TenJioBblie siBJICHUS
1.1 CTpocHHe U CBOMCTBA BEIICCTBA 7 bubamorexa [HOK
. TPOEHHE U CBOWCTBA B B
p B https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIDIOBHIS HPONECChl https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznea 2. JinekTpuvyecKkue ¥ MATHUTHBIE SIBJICHUSA
21 DJIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE Tela 7 1 bubnuorexa [JOK
' U MX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSsTHHBIN SNEKTPUUECKUN TOK 20 1 7 htPtIp::jI/(r)rTl.eeI;as;f).ru 175418 1.ce
bu6mmoreka [IOK
2.3 M 6 1 15
AUHHTHBIC ABJICHHA https://m.edsoo.ru/7f4181ce
2.4 ONeKTpOMarHuTHas HHIYKIHAS 4 bubmorexa OK
' P Sh https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PezepBHOoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3e/ioB U TeM ungposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (ubp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. Mexanuueckue siBJIeHUSA
11 MexaHn4deckoe IBMKEHUE U CIIOCOOBI €T0 10 1 bu6morteka [IOK
' OTHCaHHS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAHMOAEHCTHE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHH COXpaHEmI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznea 2. Mexannveckue Kojae0aHusi U BOJTHbI
bu6moreka [IOK
2.1 M 0 7 3
CAMITICCINE KOTCDAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMITCCIHE BOMHBL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3znen 3. DiieKTpOMarHuTHOE 1MOJIe M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMAarHuTHOE MOJIE U 5 5 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3zpnen 4. CBeToBbI€ SIBJICHUSA
bub OK
4.1 3aKOHBI PACIPOCTPAHEHUSI CBETA 6 2 Hommotexa Ll

https://m.edsoo.ru/7f41a4a6
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4.2 JIMH3BI ¥ ONITUYECKHUE TIPUOOPHI 6 3 bubamorexa HOK
' pHoop https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
4, P 2
3 a3Jo)keHue O6eIoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41adab
Hroro no pazpeny 15
Pa3znen 5. KBanToBbIE sIBJICHUS
bu6morteka [IOK
A 4 4 1
5 CITyCKaHHE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> CTpoeHHE ATOMHOIO AApa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 7 1
>3 ACPHEIC peatiiiy https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBropuTe1bHO0-00001IA0IMI MOY.Ib
6.1 [ToBTOpeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6moreka [IOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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

7 KIIACC
N KosniecTBo yacoB i} DJIeKTpOHHbIe N poBbIe
0 ara
Tema ypoxa Kontpoabnbie | IIpakTuueckue oGpasoBaTejbHbIe
n/n Bceero U3yYEeHUs
padoTsI padoThbI pecypchl

1 ®du3nka — Hayka o npupoje. SABnenus 1
TIPUPO/IBI
DU3NYECKUE SBICHUS 1
dusndeckre BEIMYUHBI U UX U3MEPEHUE 1
Ypoxk-uccnenopanue "M3mepenue

4 TEeMIEePaTypsl IPU MOMOIIH KHJIKOCTHOTO 1 1
TepMOMETpa U JaTYUKa TeMIepaTrypsl”

5 Mertoapl Hay4YHOTO No3HaHus. OnucaHue 1 bu6moreka [IOK
(bHU3NIECKUX SBIICHUI C TIOMOIIBIO MOJIETICH https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenoanue "[IpoBepka runoTesbl:

5 JAbHOCTb MOJIETA MIapUKa, MYIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OOJIbIIIE, YeM OOJIBIIIE
BBICOTA MycKa"

Crpoenue BemecTBa. OMNbITHI
7 P ’ 1 bubauroreka IIOK
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
P P https://m.edsoo.ru/ff09fe0a
BEIECTBA
3 1 1 bubmuoreka [JOK
BIDKEHUE YaCTHI] BEIlleCTBa
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OnbIThI 110
9 HaOJII0/IEHUIO TETIJIOBOTO PACIIUPEHUS 1 1

ra3oB»



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

10

ArperaTHble COCTOSIHUS BEIIECTBA

OcoOeHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

bubnuorexa [JOK
1 ii;i?;:zecigoiszi};;gffjgfaqam’HHe https:// m.edscL)E).ru/fan0378
12 Mexannueckoe nBuxeHue. PaBHomepHoe u bubnuorexa [JOK
HEPaBHOMEPHOE JIBIKCHHE https://m.edsoo.ru/ff0a05c6
bubnuotexa [JOK
13 Ciopocts. EAHHHIE CKOPOCTH https://m.edsc]i).ru/ff0a079c
14 Pacuer nmyT ¥ BpeMeHM ABMKEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN ﬁgsgjl/(x:;ziﬂﬁ/ﬁowc 10
16 IInorHOCTH BemiecTBa. Pacuer Maccel u bu6moreka [IOK
o0beMa Telna 1o ero MIOTHOCTH https://m.edsoo.ru/ffO0a0fee
17 Ha6opaTopHa5‘1. paborta «OnpeneneHue
IJIOTHOCTH TBEPAOTO TeJay
18 Pemrenue 3agay mo reMme "II1OTHOCTE bu6moreka [IOK
BerecTa" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepUCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlabopatopnas padora «3ydenue
20 3aBUCHUMOCTH pacTsbkeHus (aedopmanun)
MPYKUHBI OT MPUIOKEHHON CHITBD)
21 SABnenue Tarorenus. Cunia TsHKECTH
22| rons Boe ova, Pocmme sur no et bmorera LLOK

"Cuna Tspxecta"”

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

23 Cuna TsKeCcTH Ha JpYrux IJIaHeTax. bubnuorexa [JOK
dusnyeckne XapaKTepUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 N3mepenue cu. Junamome
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tema. HeBecomocthb
https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 110 bubnuotexa [JOK
OJIHO¥ mpsiMoii. PaBHOIEHCTBYOIIAsT CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHonelicTByIOMmAs cui'”
28 Cuna Tpenus u €€ Buabl. TpeHue B mpupojie bubnuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paborta «3yuenue
29 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHUSI OT bubnuorexa [JOK
CHJIBI JIABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPHUKACAIOUINXCS TOBEPXHOCTEM»
30 Pemenue 3a1ay Ha onpeseneHue
PaBHOACHCTBYIOIIEH CHUJIbI
Pemenue 3agau no remam: «Bec Tenay,
31 T'padp A 5 . bu6mmoreka [IOK
«I"paduueckoe nzoOpa>keHue Cu,
P vp https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOIGHCTBYOIIAS CHID)
KonTponbHas paboTa o Temam:
39 «Mexannueckoe IBIKeHuey, «Macca,
IUIOTHOCTHY, «Bec Tenay, «['paduyeckoe
n3o0paxeHue cuimy, «CUib
33 Hasnenue. CriocoObl yMEHbIICHUS U bubnuorexa [IOK

YBCIUUYCHUA NABJICHUS

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

I[aBJIeHI/Ie rasza. 3aBUCHMOCTb JaBJICHHUA ra3a

bubmuoreka [IOK

34 0T 00bEMa, TEeMITEPATYPhI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPABIMU TEIAMH, bubnuorexa [JOK
KHUJIKOCTSIMHU U razamu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
IEUCTBUEM CHJIBI TSYKECTH https://m.edso0.ru/ff0a2718
37 Pemenue 3agau no reme «/laBiaeHue B bubnuotexa [JOK
KHUJIKOCTH U rase. 3akoH [lackas https://m.edsoo.ru/ff0a2826
bubnuotexa [JOK
38 Coobuaromitecs cocy bt https://m.edsci.ru/ff0a2970
39 IManpaBnuygeckuii mpece bubmmorexa LOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopHIHEBOM KUIKOCTHBIN
Hacoc
41 Atmocdepa 3emit ¥ MPUYUHBI €€ bubnuorexa [JOK
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATMochepHOE 1aBiieHHE ]f?tptf::l/d/(r)rf.eelijasi.orllf/ﬁOaZbSa
43 N3mepenue armocdeproro naBneHus. OmpIT bubnuorexa [JOK
Toppuuesu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCTB aTMOC(HEPHOT0 JaBICHUS OT bubnuoreka [JOK
BBICOTBI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe bubnuoreka [JOK
JIaBJICHUE HA Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o teme " AtmochepHoe
naBieHue"
47 JlelicTBUE KUJIKOCTH U Ta3a Ha bubmuoreka [JOK



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
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

IIOTPY’KEHHOE B HUX T€J0. ApXUMea0Ba
cuiia

https://m.edsoo.ru/ff0a3276

JlaboparopHas pabora «Onpenernenue

bu6mmoreka [{OK

48 BBITAJIKUBAIOIEH CHIIBI, ICUCTBYIOIICH Ha httos.//m.edsoo.ru/ff0a3afc
TEJO0, MOTPYKEHHOE B KUIKOCTH)
JlabopaTtopHas paboTa 1o Teme
49 «HccnenoBanne 3aBUCUMOCTH BeCa TEJIA B bubnuotexa [JOK
BOJIE OT 00bEMA MOTPYKEHHOH B )KUAKOCTh https://m.edsoo.ru/ff0a3514
4acTH TeJla»
50 [InaBanue Ten Bubnuorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlabopatopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U
omnpezesieHue e€ rpy30noabEMHoOCTH"
Pemenne 3agau mo remam: «IlnaBanue
52 CY/JIOB. BOS,HI}[’XOHJ'IaBaHI/IC», «JlaBneHue bubmorexa [IOK
B https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
53 Kontponbnas padota o teme «JlaBieHue
TBEPJIBIX TEJI, )KUJIKOCTEH U Ta30B»
bu6mmoreka [IOK
>4 Mexanuieckas pabora https://m.edsoo.ru/ff0a3f82
55 MormHocTs. Equanne MommyocTH bubmmorexa [JOK
https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccnenoanue "Pacuét MOIIHOCTH,
pa3BUBAaEMOM MPHU NOIBEME 1O JiecTHULE"
57 [Ipocteie Mexanu3Mmsl. Poruar. PaBHOBecue

CHJI Ha pbI4yare



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Poruaru B TexHuke, ObITY U IPUPO/IE.

bubnuoreka [IOK

58 Ha6opafopHa;1 pabota «HccnenoBanue 0.5 https://m.edsoo.ru/ff0ad78e
YCJIOBUH PAaBHOBECHS pblUara
Pemenue 3agau no reme «YcinoBus bubnuotexa [JOK

59
PaBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
KoaduruenT monesnoro aecTeus

60 Mexanu3Mma. Jlaboparopras pabota 0.5
«3mepenne KII/] HaKTOHHOM MIIOCKOCTH»

61 Pemenne 3agau mo reme "Pabora, bu6morteka [IOK
morHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sHeprus. Kunernueckas u bubnuoreka [JOK

62
MOTEHIUAIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252

63 3aK0H COXpaHEHHUsI MEXaHUYECKON PHEPTUHN Bubnuorexa LIOK

https://m.edsoo.ru/ff0a4360
Y POK-5KCIIEPUMEHT IO TEME
"DKCEePUMEHTAIBLHOE ONPEICIICHUE

64 W3MEHEHHUS KHHETHYECKON 1 1
MOTEHIMAJILHON SHEPTUU MPU CKaThIBAHUU
TeJla MO HAKJIOHHOM MJIOCKOCTH"

65 Kontponbnas padota o teme «Pabora u
MOIIHOCTb. DHEPIUsD»

66 PesepBHrlit ypok. PaGota ¢ Tekctamu 1o bubnuoreka [JOK
TeMe "MexaHnyeckoe nuxenue" https://m.edsoo.ru/ff0adee6
PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo

67 TeMep"[[aBHzIfHe TBEPABIX TEJ, )KUAKOCTEN U bubmmorexa [TOK

. ’ https://m.edsoo.ru/ffOa4ffe
rasoB

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o

teme "Pabota. MomHocTs. DHeprus”



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

OBIIEE KOJIMYECTBO YACOB I10
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8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe LN poBbIE

Ne Jara
Tema ypoxa Kontpoabnbie | [IpakTuueckue oGpasoBaTejbHbIe
n/n Bceero U3yYEeHUs
padoTsI padoThbI pecypcel
OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-
1 eTIeCKOR Teo o yap . 1 bu6morteka [IOK
KHHETUYECKOW TEOPUHU U MX OITBITHBI
P https://m.edsoo.ru/ff0a5256
MTOITBEPIK ICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mogenu TBEpIOTO, JKUAKOTO U bubnuorexa [JOK
3 . 1
ra3000pa3HOro COCTOSIHUI BEIIeCcTBa https://m.edsoo.ru/ff0a540e
OOBsicHEeHNE CBOWCTB TBEPOTO, JKHUIKOTO U
4 ra3000pa3HOro COCTOSIHUY BEIIECTBA HA 1
OCHOBE MOJIOKEHUI MOJIEKYJIIPHO-
KMHETUYECKON TEOpUH
5 Kpucrannmaeckue u amopdasie Tena 1 Bubnuorexa LIOK
UCTAJTTNYECKHE U aMOp(dHbIE Tel
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubmuorexa [JOK
[ToBepXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 T . . 1 bu6mmoreka [IOK
€IUIOBOE paCIIMPEHHE U CXKATU
P P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIIEpaTypbl CO 1
CKOPOCTbBIO TETJIOBOTO JIBUYKEHUS YACTHI]
9 Buytpennss sueprus. CriocoObl U3BMEHEHUs 1 bubnuoreka [JOK
BHYTpPEHHEW SHEPTruu https://m.edsoo.ru/ff0a5c60
bubnmoreka [JOK
10 Buns! Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412



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

VYpoxk-kongepenmus "[Ipakrnyeckoe

11 HCIIOJIb30BaHUE TEIJIOBBIX CBOMCTB BEILIECTB buoamorexa HOK
0 " https://m.edsoo.ru/ff0a65c0
Y MaTEpUaJIOB B LIESAX SHEProcOepexeHUs
12 KomuaectBo TemnoTel. Y nenbHas bu6mmoreka [{OK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHUE TEIUIOBOTO OajiaHca. bubnuotexa [JOK
TerooOMeH 1 TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlab oora "1
14 ﬂBan:If;; ZziizggMzz II ;C:;);Ef;g;{eun Bubamorexa [IOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM W TOPSTYCH BOJIBI
Pacuer KoanMdecTBa TEILIOTHI,
15 HE0OXO0MMOro JIJIsl HarpeBaHus Teja u
BBIJICIIIEMOTO MM TTPH OXJIAXK ICHUN
JlabopatopHas pabota "OnpenencHue bubnuorexa [JOK
16 .
yIEIbHOM TEIIOEMKOCTH BemecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBA. Y JeiabHas TemioTa bu6moreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
I1 epae e
18 K H;:;;I;I;Z:ci;i igﬂBifmeanaﬂ TeIIoTa bubmmorexa LOK
P A https://m.edsoo.ru/ff0a71d2
IJIABJICHUS
19 JlabopatopHas padora "OnpeneneHue bubnuoreka [JOK
yIICJIbHOM TEIUIOTHI IUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHICHCAIIHSL. bu6mmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y aenpHas Termiora
21 napooOpa3oBaHUs U KOHJICHCAITHH. bu6mmoreka [JOK

3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT
aTMOC(EpHOTO JaBJICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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

22

Brnaxxnocts Bo3myxa. JlabopaTopnas padora
"Onpenenenrie OTHOCUTEIBHOM BIAKHOCTH
BO3ayXxa"

bubnuoreka [IOK
https://m.edso0.ru/ff0a7628

23

Pemenue 3a1a4 Ha onpeaesieHre BiIa)KHOCTH
BO3lyXa

24

[IpuHIMIBI pabOTHI TEMJIOBBIX JBUTATENEH.
[TapoBas TypOuHa. /IBuraTtens BHyTpEHHETO
CrOpaHus

25

KII[ TermoBoro nurarens. TennoBbie
JIBUTATENIH U 3alIATA OKPYKAOIIEH CpeIbl

bu6morteka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U MPEBPALICHUS YHEPTUN
B TEIUIOBBIX IMpoIEccax

27

[ToaroroBka K KOHTPOJIBLHOU paboTe MO TeMe
"TemmoBeie sBieHus. 3Menenne
arperaTHbIX COCTOSIHMI BemecTa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbras padota nmo teme "TerioBbie
siBIeHUS. VI3MeHeHne arperaTHbix
COCTOSIHUH BeliecTna"

bu6moreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. [[Ba pona
ANEKTPUYECKUX 3apsI0B

30

Ypoxk-uccnenoanue "DaeKTpu3aus Tel
WHIYKIHEH U IPU COMPUKOCHOBEHUH"

31

B3aumoneincTeue 3apsKeHHBIX TEl. 3aKOH
Kynona

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

32

QHGKTpI/ILIeCKOG IT0JIC. HaHpH)KeHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHHI/IH
CYNEPHO3UINUHN JICKTPUICCKUX oJiei

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

Hocutenu snekrpuyeckux 3apsjios.

33 .
DneMeHTapHbli 3apsa. CTpoeHue aroma
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHHS AIICKTPHUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3ana4 Ha IpUMEHEHUE CBOMCTB bubnuorexa [JOK
AIIEKTPUUYCCKHUX 3aPsI/IOB https://m.edsoo.ru/ff0a90cc
3 i1 TOK,
g | oo e
i ! https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBUSI DIEKTPUIECKOTO TOKA Bubnuorexa LOK
P https://m.eds00.ru/ff0a96h2
VYpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPUYECKOTO TIOJISI Ha TTPOBOTHUKH U 1
JUAIEKTPUKHU"
39 DJIEKTPUYECKHI TOK B MeTasuiax, bubnuorexa [JOK
KUIKOCTSIX M Tazax https://m.edsoo.ru/ff0a9838
40 DJeKTpUYecKas IeTb U € COCTaBHBIC YaCTH
Cuna Toxka. JlabopatopHas pabora bubnuorexa [JOK
41 0.5
"3MepeHue U peryaupoBaHue CHIIbI TOKa" https://m.edsoo.ru/ff0a8bd6
3 .B .
22| Nasopstopmas pasora "Mavepere n 05 bimorera LLOK
PATOPHaA b P ' https://m.edsoo.ru/ff0a9e14
peryJupoBaHKe HAIPSHKCHUS
ConpoTuBI€HHE TPOBOJHUKA. Y ACIbHOE bu6mmoreka [JOK
43
COIIPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JIab 6ota "3
aboparopHas paboTa "3aBHCUMOCTh BuGmmorexa OK
44 ANEKTPUYECKOTO CONPOTUBIICHUS 1

MMpOBOAHUKA OT €ro AJIMHBI, IIOIaAn

https://m.edsoo.ru/ff0aa738



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

IIONEPEYHOI0 CEYEeHUs U MaTepuana”

3aBUCHMOCTh CUJIBEI TOKA OT HaIpPs>KCHUA.

bubmuoreka [IOK

45
3akon OMa Jyisl y4acTKa Lernu https://m.edsoo.ru/ff0aad44a
JlabopartopHas padora "HMccnenoBanue
46 3aBUCHMOCTH CHJIBI TOKA, HAYILIETO Yepe3 bubnuorexa [JOK
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HarpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenpHOE U TApaLICITHLHOE
COCJTMHCHHSI IIPOBOTHUKOB
JlabopatopHas padota "IIpoBepka mpaBuia
48 CJIO’KEHUS HANPSHKEHUN MpH bubnuorexa [JOK
MOCJICIOBATEIPHOM COCIUHEHHUH JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopartopHas padota "IIpoBepka nmpaBuia
49 I CEI;I;I pTI:)KZIr)I )4 ;a aﬂieibilz)an o Bubmmorexa [IOK
i pu nap ! https://m.edsoo.ru/ff0aadle
COCIMHEHHUH PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bu6mmoreka [IOK
JUISL Pa3IMYHOTO COETMHEHHUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTB AJIEKTPUUYECKOTO TOKA. bu6moreka [IOK
3akon Jxoyins-Jlenma https://m.edsoo.ru/ff0ab124
59 JlabopatopHas padora "OnpeneneHue bubnuoreka [JOK
pabOThI ¥ MOIITHOCTH JIEKTPHUIECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
C) o
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMBIKaHHUE
I1 i pab
! OJITOTOBKA K KOHTPOJIBHOU paboTe 1o TeMe BuGmmorexa OK
54 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea

U ux B3aumoaeucTBus. I1ocToOSHHBIN

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

ANEKTPUYECKUH TOK"

55

KonrpomnsHas pabora o teme
"DnekTpuueckue 3apsaabl. 3apsDKeHHBIC Tea
H uXx B3auMmonaeuctaus. I1ocTOSHHBIN
ANEKTPUIECKUH TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

56

ITocTossHHBIE MarHUTHI, UX B3aUMOJICHCTBIIE

57

Ypok-uccnenoranue "M3ydenue nonei
MOCTOSTHHBIX MAarHUTOB"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruautHoe 1oe. MarHuTHOE T10J1€ 3eMITH U
€ro 3Ha4yeHHue JUIA )KU3HHU Ha 3eMiie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmneiT Opcrena. MarautHoe nosue
AIIEKTPUYECKOro Toka MaruuTHoe rnose
KaTyIIKH C TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHne >JEKTPOMarHiTOB B TEXHUKE.
JlabGopatopHas pabora "M3ydeHue necTBus
MAarHuTHOTO TOJISl HAa MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOABUTaTEb MOCTOSIHHOTO TOKA.
Hcnonb3oBanue 31eKTpoaBUraTesieii B
TEXHUUYECKUX YCTPOHUCTBAX U Ha
TpaHcmopre. JJabopaTtopnas pabota
"KoncTpyupoBanue u u3ydeHue padoThl
3JeKTpoABUTATEIIS "

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiTel @apazest. 3aKOH 3JEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna

63

Onexrporereparop. CrocoObl MoyyeHHs
ANIEKTPUUYECKON SHEPTUHU. DINEKTPOCTAHLIUU
Ha BO300OHOBJISIEMBIX MCTOYHUKAX YHEPTUU

64

[TonroToBka K KOHTPOJIBHOU paboOTe MO TeMe



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS"

65 KonrtponsHas pabora o Teme 1 bubnuorexa [JOK
"JEeKTPUYECKUE U MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14

66 PesepBHblit ypok. Pabora ¢ Texctamu 1o 1 bubnuorexa [JOK
teme "TermoBsie siBieHUs" https://m.edsoo.ru/ff0acc5e
PesepBHblit ypok. Pabota ¢ Tekctamu 1o bubnuoreka [IOK

67 . . 1
teme "[1oCTOSHHBIN MEeKTPUIECKUi TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1
Teme "MarHuTHbIe SIBICHUS"

OBUIEE KOJIMYECTBO YACOB I10
H 68 14.5

[TPOI'PAMME



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

9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (poBbIE

Ne Jara
Tema ypoxa Kontpoabubie | IpakTuyeckue oGpa3soBaTeJbHbIe
n/n Bceero U3yUYEeHUs
padoTsI padoThbI pecypchl
1 Mexanundeckoe nBuxeHue. MarepuanbHast 1
TOYKA
9 Cucrema orcuera. OTHOCUTEIILHOCTh 1 bubnuotexa [JOK
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE OJTMHEWHOE eHHe 1 bubmmorexa LIOK
BHOMEPHOE MPSMOJIMHEHHOE IBIKECHU
P P g https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NpSIMOJIMHENHOE ABUKEHUE. 1
CpenHsiss ¥ MTHOBEHHASI CKOPOCTh
5 [IpsmonrHEeNHOE PaBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBMKEHHUE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh PSMOJIMHEITHOTO
6 PaBHOYCKOPEHHOTO JBMKeHHS. ['paduk 1
CKOPOCTH
JlabGopaTopHas pabora "OnpenenecHue
7 pe P . P et . 1 1 bu6mmoreka [IOK
CKOpPEHUS TeJa MPU PaBHOYCKOPEHHOM
YEROP PH PABHIOYCROP . https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH
8 Co6ogunoe nagenue teil. OneITel Nanunes 1
PaBHOMepHOE ABMKEHHE IO OKPYKHOCTH.
9 a p a 5 pj}; N 1 bu6mmoreka [JOK
epuoj U yactoTta obpamieHus. JIuneitnas u
pHoA patt https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTH
10 LleHTpOoCTpeMUTENBHOE YCKOPEHHE 1
11 Ilepselii 3akoH HeroToHa. BexTop cuibl 1 bubnuorexa [IOK



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

Bropoii 3akoH HeroTona.

bubnuoreka [IOK

12 PaBHozelicTBYIOIIAS crta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herorona. Cyneprio3unus cui E;ISiT/(;:éeZii(.)rIS/ﬁan 982
14 Pemenue 3a1a4y Ha MpUMEHEHNE 3aKOHOB bubnuoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka ]sgs:;:z;ziﬁﬁ/ﬁ%ecaz
16 Pemenue 3agau no reme «Cuita ynpyroctm»
17 JlabopatopHas paborta «OnpeneneHue bubnuorexa [JOK
KECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cnra Tperis httDs://m.edséf).ru/fanf738
19 Pemenue 3agau mo reme «Cua TpeHUsD» bubmorexa [IOK
https://m.edsoo.ru/ffOafa26
20 JlaGopaTopHas pabora "OnpeneneHue bubnuorexa [JOK
k03 pHIIHEeHTa TPEHUSA CKOJIBbKEHHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agay nmo teMme "3akoHsl HeroToHA. bu6mmoreka [IOK
Cuuna ynpyroctu. Cuina tpenus” https://m.edsoo.ru/ff0afb8e
99 Cuna TAXKeCTH U 3aKOH BCEMUPHOTO bubnuoreka [JOK
TATOTCHUS. Y CKOpEeHHE CBOOOIHOTO MaICHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenuus "J[BrkeHne Ten BOKpyT
23 rpaBUTAMOHHOTO IeHTpa (ComHevyHas
cucrema). ['anmaktuku"
24 Pemenue 3amau no teme "Cuia TSDKECTH U bu6mmoreka [JOK

3aKOH BCEMHUPHOT'O TATOTEHUS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

IIepBas kocMu4eckas CKOpOCTb.

bubnuoreka [IOK

25
HeBecoMocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOU TOUKHU.

26 AbcontoTHO TBEpAOE Teno. PaBHOBecue bubnuorexa [JOK
TBEPJIOTO TeJa C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIICHUS

27 MowmeHnt cunsl. LleHTp TsKECTH

28 Pemenne 3agau mo reme "MOMEHT CHJIBI. bu6moteka [IOK
Lentp Tsoxectr" https://m.edsoo.ru/ff0b02b4
I1 i pab

o | P ool oo

N g . ’ https://m.edsoo.ru/ff0b0408
B3anmopeiictBue Ten
K 0
| S e o e
N A ) ' https://m.edsoo.ru/ffOb06ec
BsanMonelicTBue Te
14 Y .3
| e e e o o
P 4 - Pyt https://m.edsoo.ru/ffOb07fa
HEYyNpyroe B3auMoIeCTBHE

32 Pemenue 3aga4 no teme "3aKkoH COXpaHEHUS bu6moreka [IOK
uMIyJbca” https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepeHnuus "PeakTuBHOE IBH)KEHUE
B IIPUPOJIC U TEXHUKE"

34 Mexannyeckasi paboTa U MOIIHOCTb bubmorexa LIOK

P B https://m.edsoo.ru/ff0b0a84

35 PaGota cunbl TSKECTH, CUITBI YIPYTOCTH U bubnunoreka [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8

36 JIaGoparopHas pabota «Onpenenenue



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
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

paboThI CUJIBI TPEHHSI TPU PABHOMEPHOM
JBAYKEHHUHU TeJla 110 TOPU30HTAIIBHON
ITOBEPXHOCTH»

Casi3b 2Hepruu U padotsl. [loTeHmansHas

37
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KAHETUYECKOW SHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXaHUKE
Jlabopatopnas pabora «3y4yeHue 3akona bubnuotexa [JOK
40
COXpaHEHHSI SHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHOE TBUKEHHUE U €TO bu6moreka [IOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojiebanus. BeiHyX/1IeHHbBIS bubnuorexa [JOK
KoJeOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnuecKkuii ¥ Ipy>KUHHBIA MasiTHUKA
Ypok- 3
4| rocsumii ot xcerocti npyscsns i wacen biorera LIOK
by https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaieHue 3Heprun Mpu MEXaHUYECKUX
KOJICOaHMSIX
JIab 0 O
46 | uacrom n nepioa xoscGmi npyscnoro bimorera LLOK
pHoA by https://m.edsoo.ru/ffOblaec
MasTHUKa»
JIab 0 IT
47 H:3a(;€41T:§:§:Hp§eO:I2 «a I?:ereg;;ﬁ rpysa bubmmorexa LIOK
pHOA pysa, https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOTO K HUTH, OT MaccChl Tpy3a»
48 Mexanndeckre BosIHbI. CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

MEXaHHMYCCKHUX BOJIH. HpOI[OHLHBIe u
IOMNCPCUYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe

Ypok-koH(pepeHus "MexaHU4eCKHE BOTHBI

49 . ~ n
B TBEpIOM Teie. CelicMUuYecKre BOJTHBI
50 3Byk. PacnipocTpanenue u oTpaxxeHue 3Byka
51 Ypok-uccnenoranue "Habmogenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHUYECKHI pE30HAHC
53 VYpok-koHbpepeHius "YIbTpa3ByK U bu6moreka [IOK
nHGPa3BYK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
IToaroroBka K KOHTPOJILHONH PabOTE IO TEME
y " P v P Bu6miorexa LIOK
aKOHEI COXpaHeHus. MeXxaHn4ecKue
p . https://m.edsoo.ru/ff0b25f0
KOJICOAHHS ¥ BOJTHBI
KonTtponbHas padoTa mo Teme "3aKoHbI
55 coxpaHeHUs. MexaHn4decKre KoJaeOanus u
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnuorexa [JOK
DJIeKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBOIACTBA DJIEKTPOMArHUTHBIX BOJTH
Ypok-koHbpepenuus "lkana
58 AJICKTPOMArHUTHBIX BOJIH. Mcrionbp3oBanue bu6mmoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Vpok-uccinenopanue "M3yducHnue CBOMCTB
p y bu6mmoreka [JOK
59 AIIEKTPOMATrHUTHBIX BOJIH C TIOMOIIIBIO

MOOMIIBHOTO TesedoHa"

https://m.edsoo.ru/ff0b2c6c



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

Pemenne 3amaq Ha OIpeACICHUC YaCTOThI U

60
JUTMHBI 3JIEKTPOMArHUTHOMN BOJTHBI
61 DneKTpoMarHuTHas IpUpojia CBETa. bubnuorexa [JOK
CxopocTb cBeTa. BoJHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku cBeta. IIpsamonauHeiinoe
62 acIpocTpaHEHHUE C Ie) a. 3aTtme Connna bubmmorexa LIOK
npocTpaHeHue cBeta. 3arMenust ColiH
pacnpoctp " https://m.eds00.ru/ff0b3658
n JIyHsl
3aKoH OTpakKeHHs cBeTa. 3epkana. Pemenue
63 3ana ap CHEHHE 3aKO pa oTpaxe Bubnuorexa LOK
4 Ha IPHUMEHEHHUE 3aKOH JKEHUS
A p P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBeta. 3aKOH MPEIOMIIEHUS bubnuoreka [JOK
CBeTa https://m.edsoo.ru/ffOb3aea
IlonmHOE BHYTpEHHEE OTPAKCHUE CBETA.
65 Hcnons3o Z pe 0 OIZ) €HHET0 Bubnuorexa LIOK
MOJIb30BaHKE TTOJTHOT'O BHYTPEHHET
yp https://m.edsoo.ru/ff0b3c5¢
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
JlabopatopHas padota "lccnenoBanue
66 3aBHCHMOCTH yTJIa IPEIIOMJICHUS] CBETOBOTO
Jy4da OT yrjia MaJeHusl Ha TpaHuIle "BO3IyX-
crekiao""
VYpok-konbepenmus "Mcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
68 1 0 bubmuoreka [JOK
nH3bL. ONTHYECKAsT CUJIA JTMH3bI
https://m.edsoo.ru/ffOb3f2c
69 I 5 . bubmuoreka [JOK
OCTpOCHHUE U300PKECHHH B JIMH3aX
P P https://m.edsoo.ru/ff0b444a
70 JIaGoparopHas pabota "Onpenenenue bubnuorexa LIOK

(hOKYCHOTO PacCTOSIHUS 1 ONTHYECKOMN CHIIBI

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
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coOuparomniei JTMH3bI"

Ypok-koHpepennus "OnTudeckue TMH30BbIC

bubnuoreka [IOK

71
npuoopsr” https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue Brbmiorexa LIOK
P https://m.edsoo.ru/ff0b4684
73 VYpok-xkoubepenmus "Jledextsr 3penus. Kax
COXPaHUTH 3peHue"
P 0 .0
74 | Husotons. Caoermne cnexpamit wseron biorer LIOK
' p t ' https://m.edsoo.ru/ff0cOf4c
Jucnepcus cBera
Jlabopatopnas padota "OnbITHI 11O
75 Pa3IoKEHUIO OEJIOT0 CBETa B CIIEKTP U bubnuorexa [JOK
BOCITPUSTHIO [[BETA IPEJAMETOB MPH UX https://m.edsoo.ru/ff0cOe2a
HaOJIIOCHUH Yepe3 [IBETOBbIC (PUIBTPHI"
Ypoxk-tipaktukyM "BosiHOBBIE CBOWCTBA
76 CBeTa: Tucriepcusi, MHTephEpEeHITUSI U
mudpakus”
77 OmnbiTel Pe3epdopa u mianeTapHast MOJIETb bubnuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Mozens aroma bopa
79 Hcnyckanue 1 MorjouneHue cBeTa aTOMOM. bubnuoreka [JOK
KBantbl. JIuHeHvaTbie CIIEKTPBI https://m.edsoo.ru/ffOcl44c
80 Ypok-paktukym "HabmoneHue cieKTpoB bubnuoreka [JOK
ucyckanus'" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atoMHOro siapa. Hykinonnas bubnuorexa [IOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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MOJeINb https://m.edsoo.ru/ffOc18ac

83 PannoaktuBHbIe IpeBpanicHust. M30ToIb bubmmorexa HOK

https://m.edsoo.ru/ffOclal4
Pemenne 3agau mo teme: "PannoakTuBHBIC bu6mmoreka [{OK

84
npeBparieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepwon monypacmana

86 VYpok-koHbpepeHius "PagnoakTuBHbIE bubnuotexa [JOK
U3IYYCHUS B IPUPOJIC, METUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHsle peakuyu. 3aKOHbI COXpPaHEHUs bubnuoreka [JOK
3apsiZIOBOTO U MacCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsI3U aTOMHBIX A71ep. CB3b MACCHI bubnuorexa [JOK
U SHEPrUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau o reme "SAnepueie peakiun”

90 Peakuuu cuHTe3a U ieneHUs SAep. bu6moreka [IOK
Wctounuku saeprun CostHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeHus "SAnepHas 3HEpreTUKA.

91 JlelicTBUA paIMOAKTUBHBIX U3JIYYECHUM Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHON paboTe 1Mo Teme

92 "DeKTpOMarHUTHOE TOJIE. bubnuorexa [JOK
DJeKTpOMarHuTHbIC BOJHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
siBIeHUS"

KonTponbHas pabota no teme
93 "DIEeKTpPOMarHuTHOE MOJIE.
DneKTpOMarHuTHBIE BOTHBL. KBaHTOBBIE
siBIeHUS"
94 [ToBTOpenue, o0o0menue. JlabopatopHsie bubnuorexa [IOK



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
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

paboTsl 1o Kypcy "BiaumoneiictBue Ten"

https://m.edsoo.ru/ff0c245a

[ToBTropenue, o6o0menue. Pemenne

bu6mmoreka [IOK

95 1
%')acquHHx 5 Ka‘IeCTBE')'HHI)IX 3a/1a4 110 TEME https://m.eds0o.ru/ff0c2572
Tennossle mpoueccsl
I1 000 .P
OBTOpeHHE, 0000MmeHue. Pemenue BuGmiorexa LIOK
96 pacUeTHBIX U KAYeCTBCHHBIX 3a/1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KII/] TerumoBeIX aBHraTenei"
IT 000 .P
97 aizTe(;r})IebI:f il’ zat?e;:::}?;mxei:e:? io TEME 1 bubmorexa [IOK
P A https://m.edsoo.ru/ff0c2b30
"KII/ snexTpoycTaHOBOK"
[ToBTOpenue, o606meHue. JlabopatopHsie bubnuoreka [JOK
98 1 1
paboTsI o Kypcy "CBeToBbIE SIBICHUS" https://m.edsoo.ru/ff0c2c52
o | e iomeerin ]
TEKCTAMH I10 TEM KOHBI COXPaHEHUS B
" P https://m.edsoo.ru/ff0c2d6a
MEXAHUKE
100 [ToBTOpenue, o6o0meHue. Pabora ¢ 1 bu6moreka [IOK
Tekcramu 1o teme "Konebanus 1 BoiaHb!" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpeHue, 0600meHne. Pabora ¢ 1 bu6moreka [IOK
TekcTaMu 110 TeMe "CBeToBbIe sABIeHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpeHue, 0600meHne. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBas U siepHas 1
¢duzuka"
OBILIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Ousnka: 7-i knacc: 6a30BbI ypoBeHb: yueOHuk, 7 kinacce/ [lepoimkua .M., Banos A.1.,
Axkimonepnoe obmecto «M3narenscTBo «IIpocBemienuey « dusuka: §-i kiacc: 6a30BbIN
YpOBEHb: YUeOHHK, 8

kinacc / [leperimkua U. M., BanoB A. U., AknronepHoe o0miectBo «31aTenbeTBo
«ITpocBemenuey

» ®uzuka: 9-i knacc: 6a30BbIf ypoBeHb: yueOHUK, 9 knace/ [lepsimkun . M., I'ytauk E. M.,
Usanos A. U., [lerpoa M. A., Akiimoneproe obmiectBo «M3narensctBo «IIpocsemienue

Brenure BapuaHt

METOIUYECKHUE MATEPUAJIBI IS YUUTEJIA

Benute ®usunka:7-i knacc: 6a3oBblil ypoBeHb: yueOHuUK, 7 knacc/[lepsimkun .M., Banos A.1.,
AxrmmmonepHoe obmiectBo "MUznarensctBo "IIpocBemenue". dusnka: 8-if kimacc: 6a30BbIi YPOBEHbB:
yueonuk,8 knacc/ [epeimkua .M., UBarnoB A.U., Akuronepuoe o6rmiectBo "M3aarenscTBo
"[Ipoceemenne" duznka: 9-i kmacc: 6a30BbIN ypoOBEHb: YueOHUK, 9 kimacc/Ileppimkun N.M.,

I'yrauk E.M.,MBanoB A.U.,AxninonepHoe oomectBo"M3narenscTBo " [IpocBenienre" nanHbIe

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET
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