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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mo ¢usuke Ha YpOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUS COCTAaBICHA HAa OCHOBE
MOJIOKEHUH U TpeOOBaHMI K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa30BaTEIIbHOM
nporpammsl, npeactaBieHHbIXx B PT'OC OO0, a Taxke ¢ yuérom ¢enepaabHOl padoyeil mporpaMmbl
Bocniutanus v Konuenmuu npernoaBanus yueonoro npeamera «Dusnkay.

Copepxanue mporpamMmbl 1O (M3MKE HaANpaBiIeHO HAa (HOPMUPOBAHHE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYyYarOIIUXCsS WM OpraHU3alMi0 HM3y4YeHUs (QHU3MKH Ha JEATEIIbHOCTHOW OCHOBe. B
nporpaMme No (hU3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO IMpenMeTa B pealn3anud TpeOOoBaHHUN
OI'OC OOO k mniaaHupyeMbIM JIMYHOCTHBIM W METAIlPEIMETHBIM pe3yjbTaTaM OOYy4YEeHHMs, a TaKxKe
MEXIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX Y4E€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHUsl.

[Tporpamma no (pusuke ycTaHABIUBAET paclpesiesieHne yieOHOro MaTepHaia rmo rojamM 00y4eHus
(mo kxjaccam), mpeasyiaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh U3yYEHUS! TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COAEPKaHMSI U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yUaromuxcs.

[Iporpamma no ¢usuke paszpaboTaHa C LENbI0 OKa3aHHUS METOJUYECKON MOMOIIU YYHUTEIIO B
co37aHuU paboyel IpOrpaMMBbI 10 Y4eOHOMY IIPEIMETY.

®uznka SBISIETCd CHUCTEMOOOPA3YIOIIMM JJIsi €CTECTBEHHOHAYUHBIX YY€OHBIX IIPEIMETOB,
MIOCKOJIbKY (HU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IMPOILIECCOB M SBJICHUH, H3y4aeMbIX XHUMHEH,
ouosoruei, actpoHoMuel U pusnueckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, MpeAoCcTaBiIseT Haubojee sicHble 00pa3lpl MPUMEHEHHs] HAyYHOTO METOJla MO3HaHHs, TO €CThb
crioco6a MmoyryuyeHust A0CTOBEPHBIX 3HAHUN O MHUPE.

OpHa 13 riaaBHBIX 337a4 (U3MUECKOTO 00pa30BaHUsI B CTPYKTYpe 00111ero 00pa3oBaHusi COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOUM IrpaMOTHOCTH M MHTEpEca K HayKe y 0Oy4JaroluXxcsl.

W3yuenne ¢usuku Ha 0a30BOM  ypOBHE IpENANOJaraeT OBJAJEHUE  CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

Hay4YHO OOBSICHATH SIBJICHUS;
OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH Hay4YHOTO UCCIIEIOBaHMSI;
MHTEPIPETUPOBATh JAHHBIE U UCIOJIb30BATh HAYYHbIE IOKA3aTENbCTBA JJIS TIOTY4EHHsI BBIBOJIOB.

enu n3yuenus (pU3MKH Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHus onpeseneHsl B Konmnenmu
npenojaBaHus yueOHoro mpeamera «®Pusmka» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoi
®enepanuy, peaau3yrolIuX OCHOBHbIE 00111€00pa30BaTesIbHbIE IPOTPAMMBI, YTBEPKAEHHON peleHneM
Komnernn MunmncrepcerBa npocBenieHust Poccuiickoit @eneparuu (mpotokoi ot 3 nexadps 2019 r. Ne
[1K4BH).

Hesun nzyyenusi GU3UKM:
pUOOpeTeHNEe UHTEpeca U CTPEMIICHHUS 00YJaOLIUXCsl K HAyYHOMY U3YYEHMIO ITPUPOJIbl, pa3BUTHE UX
UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEJCTABICHUH O HAyYHOM METOAE IO3HAaHUS U (OPMHUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOILIEHMSI K OKPYKAIOIIKUM SIBJICHUSM;
¢dbopMuUpOBaHHE HAyYHOI'O MHPOBO33PEHUSI KaK pe3ysibTaTa HM3y4€HUs OCHOB CTPOEHMsSI MAaTepuu Hu
(byHJaMEHTAJIbHBIX 3aKOHOB (PM3UKHY;

(dbopMupoBaHUE NPEACTABICHUIN O POJIM GU3UKHU [Vl PA3BUTHUS JPYTUX €CTECTBEHHBIX HAayK, TEXHUKHU U
TEXHOJIOTUH;

pa3BUTHE TMPEJICTaBICHUA O BO3MOXHBIX cdepax Oyaymed npodeccuoHaTbHON AeATeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJaJIbHEHIIeMy 00YYEHHUIO B 3TOM HAIIPaBJICHUH.

JlocTikeHre ATUX Lesiel MporpaMmbl MO (U3MKEe Ha YPOBHE OCHOBHOTO 0OLIEro oOpa3oBaHUS
o0ecreunBaeTcsl pelIeHneM CIeIyIoInX 3a1ay:
npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOEHMM BEIIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHne yMEHHUI OMUCHIBATh U OOBSACHATH (PU3MUECKHE SBJICHUS C HCIIOJIb30BaHUEM IMOJTyYEHHBIX
3HAHU;

OCBOEHME METOJIOB PEIICHHUS MIPOCTEUIINX PACUETHBIX 3aJ]ay C UCIOIb30BaHUEM (PHU3MUYECKHX MOJIeNeH,
TBOPYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;
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pa3BUTHE YMCHHI HAONIONATh MPUPOJHBIC SBICHHUS W BBHIMOJHITH OMBITHI, JTJAOOpaTOpHBIE PabOTHI U
IKCIIEPUMEHTAIBHBIC UCCIICIOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX MPHUOOPOB;
OCBOCHHE TPUEMOB paboOThl ¢ WH(MOpMaNUel (U3NISCKOTO COACpKAHMS, BKIIOYas MHPOPMAIUIO O
COBPEMEHHBIX JOCTHKCHUSIX (U3UKH, aHAIU3 U KPUTHIECKOE OIEHUBAHUE HH(POPMAIIHH;
3HAKOMCTBO CcO cepamMu mpoPecCHOHANBHON JEATEIBHOCTH, CBSI3aHHBIMH C (DU3HKOW, U
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUSIX (U3HMUECKOIN HAYKH.

Ha wusyuenue ¢usuku (0a30BBIM YpPOBEHb) Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
otBoauTcs 238 4dacoB: B 7 kiacce — 68 dacoB (2 yaca B Henenro), B 8§ kimacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJj1acce — 102 yaca 3 yaca B HEJIEINIO).

[Ipenyaraemerii B mporpamMMe 1o (QH3HKe IepeueHb J1adopaTOpHBIX PadOT W OMBITOB HOCUT
PEKOMEH/IATeNbHBIN XapaKTep, yIUTEeNb JeaeT BHIOOp MpoBeIeHHs 1ab0paTOPHBIX paboT U OIBITOB C
y4€TOM MHJMBUIYAIbHBIX OCOOEHHOCTEH O0O0yJarommxcsi, CIHUCKAa HKCIEPUMEHTAJIbHBIX 3a/laHui,
IpeiaraéMblX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 10 (PU3HKe.

COJAEP/KAHUE OBYYEHUA
7 KJIIACC

Paznea 1. ®u3uka u e€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUPa.

®usnka — Hayka o npupoje. fBneHus npuponsl. DHU3NUECKUE SBICHHS: MEXAHUYECKHE,
TEIUIOBbIE, 3JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuMHbL. M3mepenue Qusmueckux BenuyuH. Puznyeckue  MpUOOPHI.
[TorpemHocTh M3MepeHnil. MexxayHapoiHas CUCTEMA €IUHUIL.

Kak ¢u3uka m ngpyrue ecrecTBEHHbIE HAyKH W3ydaloT Mpupony. EcrecTBeHHOHayyHBIH MeETOn
MO3HAHUS: HaONIO/IeHUe, MOCTAaHOBKA HAyYHOTO BOMPOCA, BBIIBIKEHUE THIIOTE3, SKCIEPUMEHT IO
MIPOBEpKE TUIoTe3, 00bsICHeHnEe HabmogaeMoro sBieHus. Onucanue GU3NYECKUX SBJIECHUN C TOMOIIbIO
MOJEIIEN.

Hemoncmpayuu.

MexaHudeckue, TEIIOBbIE, AEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

duznyeckue NpudOpsl U Npolieaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(GPOBBIM MPUOOPOM.
Jlabopamopnuwie pabomel u onvimel.

Omnpenenenre UeHbI JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPJIOTO TEA.

Onpenenenre pazMepoB MaJIbIX TE.

N3mepenue Temneparypsl Ipy NOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATyphI.

[IpoBenenue wuccnenoBaHus MO MPOBEPKE THUIOTE3bl: JANBHOCTh MOJETA LIAPUKA, IYIIEHHOTO

TOPU30HTAIIBHO, TeM 00JIbllIe, 4YeM 0OJIbIlie BHICOTA TYCKa.

Pa3znea 2. [lepBoHayasibHble CBeJIeHUS 0 CTPOEHUU BellleCTBA.

Crpoenue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIIUE JTUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBukeHue yactull BeniecTBa. CBsA3b CKOPOCTH ABMXKEHUS YaCTHUL ¢ TeMreparypoid. bpoyHoBckoe
nBuxkenue, nuddysus. BzanmoaelicTBre 4acTull BEIIeCTBa: MPUTSHKEHUE U OTTAIKHUBAHUE.

ArperaTHble COCTOSHUSI BEUIECTBA: CTPOEHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIITUYECKUX)
Ten. B3auMOCBS3b MeEXJy CBOWCTBAMHM BELIECTB B pPa3HbIX arperaTHbIX COCTOSIHUSIX M UX
aTOMHOMOJIEKYISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHHM BOJIBI.

Hemoncmpayuu.

HaGnronenue OpoyHOBCKOTO JIBHKEHHUSL.
Hab6monenue nuddysun.
Habmonenue sBiaeHM, 00BICHSIONUXCS TPUTSHKEHUEM HITM OTTATKUBAHUEM YACTHI] BEIIECTBA.

Jlabopamopusvie pabomot u onvimul.

OreHka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIONIb30BaHUEM (oTorpaduit).
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OmnbITH IO HAOIOICHHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.
OmnbITH IO OOHAPYKEHUIO JICUCTBUS CHII MOJICKYIISIPHOTO MTPUTSKCHHUS.

Paznen 3. /IBuskeHue U B3aMMo/IeiicTBHE TeJl.

Mexannueckoe ABM)KeHHE. PaBHOMepHOe M HepaBHOMepHoe JBmxkeHHe. CkopocTb. CpenHss
CKOPOCTb P HEPABHOMEPHOM JIBW)KEHUU. PacuéT myTu ¥ BpeMeHu IBUKEHUS.

SIBnenue mHepuMH. 3aKOH MHepUMU. B3ammoneicTBue Ten Kak MPUYKMHA U3MEHEHUS CKOPOCTH
nBUKeHUs Tesl. Macca kak Mepa MHepTHOCTH Tena. IlmoTHocTh BemiectBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BEILIECTBA.

Cuna xak xapakTepucTHKa B3aumojeiictBus Ten. Cuna ynpyroctu M 3akoH ['yka. M3mepenue
CWJIbl C MOMOILBIO JUHAMOMETpA. SIBieHHE TAroTeHus U cuia TsokecTH. Cuila TSDKECTH Ha JIpYrux
mwiaHerax. Bec Ttenma. Hesecomocth. CriokeHHMe CHJI, HalpaBi€HHbIX 10 OJHOW MPAMOM.
PaBnopeiictByromas cui. Cuna tpeHus.. TpeHue CKOJIbKEHUs U TpeHue nokosi. TpeHue B mpupone u
TEXHHUKE.

Jemoncmpayuu.

Habmonenne MexaHu4ecKoro JIBHKEHHS Tena.

N3mepenune ckopoCTH MPSMOJIUHENHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUH.

Habmronenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace MO0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMO.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenrne CKOPOCTH PAaBHOMEPHOTO MABMXKEHHS (IIapUKa B KUAKOCTH, MOJENIU 3JIEKTPUUYECKOTO
aBTOMOOWJIS M TaK J1ajee).

Omnpenenenne cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa 0 HAKJIIOHHOM TJIOCKOCTH.
Onpenenenne MIOTHOCTH TBEPAOTO TENA.

OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTshKeHHus (nedopmannu) Mpy>KUHBI OT HPUIIOKEHHOM
CHJIBL.

OnbITeL, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CUJIBI TPEHHUS CKOJBXEHUS OT Beca Tela M XapakTepa
CONPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

Hasnenue. CrnocoObl yMEHBIIEHUS W YBEIWYCHUs naBiieHus. [laBneHue rasza. 3aBHCHMOCTH
naBiieHUs ra3a oT oObéma, Temmeparypsl. [lepenada naBieHus TBEPABIMHU TeJIaMH, XKUAKOCTAMHU U
razamu. 3akoH [lackansa. [IlHeBMaTnyeckue MamivHbl. 3aBUCUMOCTh JABJICHUS KUIKOCTH OT TJIyOWHBI.
I'unpocratuyeckuii mapanoke. CooOmiaromuecs cocyabl. I napaBnuyeckie MEXaHHU3MBbI.

Atmocdepa 3eman u atMocepHoe naBieHue. [IpuduHbl CylecTBOBaHUS BO3AYIIHON 000J0YKH
3emmun. OmbeiT Toppuyennu. M3mepeHue aTtMochepHOro aBieHUSA. 3aBUCHUMOCTH aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! asst uaMepeHust arMochepHOTo AaBIICHUS.

JleiicTBHE ®KUAKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeNO. BriTankuBaromias (apxumMeaoBa) cuia.
3akoH Apxumena. [TnaBanue ten. BozgyxormaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromuecst COCypl.

I'mppasinueckuii npecc.

ITposiBneHne neicTBHs aTMOC(HEPHOTO JaBIECHUS.

3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOM YaCTH Teja U MIIOTHOCTH KHUAKOCTH.
PaBeHCTBO BBITANIKMBAIOIIEH CUIIbI BECY BHITECHEHHOU KUIKOCTH.

VYcnoBue miaBaHus Tell: IUIABaHUE WM NMOTPYKEHUE Te B 3aBUCMMOCTH OT COOTHOILIECHHS TIOTHOCTEN
TeJa U )KUIKOCTH.

Jlabopamopusie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie 0T 00bEMa MOrpyKEHHON B )KUAKOCTh YACTH Tela.
Onpenenenne BITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B )KUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEH CUJTBI, IEHCTBYIOIIEH Ha TEJO B )KUJIKOCTH, OT Macchl Teja.



wn

CoNoOR~WNE

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CHUIIBL, JEHCTBYIOLIEH Ha TEJIO B )KUJIKOCTH,
0T 00bEMa NOTPYKEHHOH B )KUIKOCTH YACTH TEJa M OT INIOTHOCTH KUIAKOCTH.
KoncrpynpoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOJKH U OIIPEACIICHUE €€ IPy30I10AbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHEpIrus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocThle MeXaHU3MBI: pblYar, OJOK, HAaKJIOHHAs IJIOCKOCTh. llpaBmiio paBHOBecus phlyara.
[Ipumenenne npaBuiaa paBHOBECHs pblyara K OJoKy. «3osoToe mpaBmio» mexanukd. KIIJ mpoctbeix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas 3Heprus. Kunernueckas u noteHuuanbHas 3ueprud. IlpeBpaiienue ogHoro Buaa
MEXaHUYECKOM 3HEPTUU B Jpyroil. 3aKOH COXpaHEHUs SHEPIUH B MEXaHUKE.

Jemoncmpayuu.

[Ipumepbl NPOCTHIX MEXaHNU3MOB.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenve paOOTHl CHJIBI TPEHHS] NP PABHOMEPHOM JIBKEHHUM Tejla [0 TOPU30HTAIbHOMN
MTOBEPXHOCTH.

HccnenoBanue yciaoBui paBHOBECHs pblyara.

N3mepenune KII/] HaKJIOHHOM MIOCKOCTH.

N3ydeHue 3aKoHA COXpaHEHUS MEXaHUYECKOI SHEPTUH.

8 KIIACC

Pasznea 6. TensioBblie siBJIeHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYISIPHO-KHHETHYECKON TEOpHH CTpOEHHUs BemiecTBa. Macca u
pa3Meppl  aToMOB W MoOJeKyd.  OmbITB,  TMOATBEPKIAIOIIME  OCHOBHBIE  TIOJIOKCHHS
MOJIEKYJIIPHOKHHETHYECKON TEOPHH.

Mogenu TBEPAOTO, XKHUAKOTO M Ta3000pa3HOTO COCTOSHHMM BemecTBa. Kpucrammueckue u
amopdubie Tena. OOBSICHEHHWE CBOWCTB Ta30B, JKMJIKOCTEH M TBEPABIX TEJ Ha OCHOBE IOJIOKEHUH
MOJIEKYJIIPHO-KMHETUYECKOUN Teopun. CMauMBaHUE U KalWJUISIPHBIE ABJICHUS. TemioBoe pacimupeHue u
cKaTHe.

Temneparypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBWKEHUS 4acTUll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs] BHYTPEHHEW SHEPruu: TeIJionepeaaya U coBeplueHue paboThl. Bumis
TEIIONEPEIauu: TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHUE.

KonnuectBo TeruoTel. VYjaenbHas TEIUIOEMKOCTh BellecTBa. TemIooOMeH U TemioBoe
paBHOBecHe. YpaBHEHHE TeIIoBoro OanaHca. [1naBnenue u orBepAeBaHre KPUCTAIUIMUECKUX BEILIECTB.
VYaenpHas TemuoTa miasneHus. [lapooOpasoBanue u konaeHcanus. Mcmapenue. Kunenue. VY nenbHas
TeIUI0Ta NapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT aTMOC(HEPHOTO JIaBICHUS.

Bnaxxnocts Bo3yXa.

OHeprus TOIUIMBA. Y IebHAs TEII0Ta CrOPAHUSL.

[Mpunnuner padotsl TermoBsix apurateneid KIIJ[ teruioBoro apuratens. TerioBble ABUTATENd U
3allUTa OKPYKAKOIIEH Cpeibl.

3aKOH COXpaHEHUs U PEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habntonenue 6poyHOBCKOTO IBHXKEHUSI.

Ha6monenue nuddysun.

Habmtonenue sBiaeHU cMadyiBaHUS M KaMMJUTSIPHBIX SIBJICHHM.

Habmroenue TemmoBoro pacimupeHus Tei.

W3meHneHnue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUU HIIH OXJIAXKACHUU.
[IpaBuna n3mepeHus TeMneparypsl.

Buas! Tenonepenayun.

OxmaxkIeHue MpU COBEPIICHUH PaOOTHI.

Harpeanue nipu coBepiiieHIH padOThl BHEITHUMH CHUITAMH.

10 CpaBHeHHE TEIIIOEMKOCTEH pa3TUYHBIX BEIIECTB.
11. HaOnroneHue KAIEHUS.
12. HaGnroieHre moCTOSIHCTBA TEMIIEpaTyphl IIPHU TJIaBJICHUU.
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Moenu TeIIOBbIX IBUTATEIEH.
Jlabopamopusie pabomot u onvimeul.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO TPUTSIKCHHUSL.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOM COJIM WJIM caxapa.
OnbITHI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIUPEHHUS Ta30B, KUAKOCTECH U TBEPBIX TEII.
Omnpenenenre AaBJIeHUs BO3IyXa B Oa/NIOHE MITTPHIIA.
OnbITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBJICHHS BO3JyXa OT €ro oObEéMa W HarpeBaHusl WU
OXJIAXKICHHUSI.
[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JUTHHBI CTOJIOUKA KUJAKOCTH B TEPMOMETPUUYECKON TpyOKe
OT TeMIIEPaTypHI.
HaOmoienne n3MeHeHUsl BHYTPEHHEH SHEPTUu Tejla B pe3yibTare TeIuionepeaadyd 1 padoThl BHEITHUX
CHIL.
UccnenoBanue siBieHMs TETIOOOMEHA MTPU CMEIIMBAHUHU XOJIOIHON U TOPSYEH BOIBI.
Ompenenenrue KOJWYECTBA TEIUIOTHI, TOJIYYEHHOTO BOJIOM TMpU TEIUIOOOMEHE C HarpeTbiM
METAJUTMYECKUM ITUTMHAPOM.
Ornpenenenue yneabHOU TEMIIOEMKOCTH BEIIECTRA.
HccnenoBanue mpoliiecca ucrapeHusl.
Omnpenenenre OTHOCUTEIIBHON BIAXXKHOCTH BO3/yXa.
Ornpenenenne yneapHON TEIIOTHI IIJIaBICHUS JIb/IA.

Pazgea 7. DuiekTpuyeckue ¥ MATHUTHbBIE SIBJICHUS.

DnekTpuzaius Teil. [[Ba poaa aneKkTpuyecKux 3apsaioB. BzauMoaencTBue 3apssKeHHbIX Tell. 3aKOH
Kynona (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TENT OT BEJIMYMHBI 3apsiioB U PACCTOSHUS
MEXAy TeJlaMu).

Onektpuyeckoe Tmose. Hampsok€HHOCTh anekTpuyeckoro mofs. [IpuHIUN cymeprno3uiuu
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA 3JEKTpUUecKuil 3apsan. CTpoeHue aToma.
[IpoBOAHMKY M AMDIEKTPUKHU. 3aKOH COXPAHEHHUS dJIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKAa. MICTOYHMKHU MOCTOSIHHOTO
ToKa. JIEMCTBUS SJEKTPUUYECKOTO TOKA (TETUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKHUN TOK B
KUJKOCTSAX U rasax.

Onektpuyeckas uenb. Cuiia Toka. DneKkTpuueckoe HampsikeHre. COnpoTHBIIECHUE MPOBOIHUKA.
VYnenbHOe cONpOTUBIIEHHE BenlecTBa. 3akoH Oma ana  ywactka wpenu. [locienoBarensHoe U
rapajuieJIbHOE COEIMHEHNUE NTPOBOIHUKOB.

PaboTa W MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3akoH J[koyms—JIeHma. DnekTpudeckue Ienud u
MOTpeOUTENH dEeKTpUUecKoi sHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[TocTrosiHHbIE MarHuThl. B3anMoaeiicTBUE NOCTOSIHHBIX MarHUTOB. MaruutHoe noJie. MaraurHoe
noJie 3eMJIM U €ro 3HayeHue s xKu3Hu Ha 3emie. OnbIT Dpcerena. MarHUTHOE MOJIE SJIEKTPUIECKOTO
ToKa. [I[ppuMeHeHne 371eKTpOMarHuToB B TeXHUKE. J[eficTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpoABUTraTeNb IOCTOSHHOTO TOKa. Mcmonp30BaHHME 3IEKTPOABUTATENIEd B  TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCHOPTE.

Onbitel @apanes. SBieHHE JIEKTPOMArHUTHON MHAYKIMU. [IpaBuiio Jlenua. DnexkTporeneparop.
CriocoObl MOMyYEHHUS SIEKTPUYECKON JHEpPruu. DJIEKTPOCTAHIIMM HA BO30OHOBISEMBIX HCTOYHHKAX
SHEPrUH.

Jemoncmpayuu.

DnekTpusaius Teil.

JIBa pojia ANEeKTPUYECKUX 3apsiI0B M B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
YCTpOoKCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKkTpocTaTU4yecKas UHIYKIHUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsiI0B.

[IpoBOAHMKY U AMDIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MO,

HcTroyHukH NoCcTOSTHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.
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DNEeKTPUYECKUN TOK B KUJIKOCTH.

I"a30BrIi1 pazps.

H3MepeHnue cuibl TOKa aMIIEPMETPOM.

N3MepeHne 3IIeKTpUYECKOr0 HANPSKEHUS BOJIbTMETPOM.

Peocrar u marazuH cOpOTUBIICHUH.

BzaumoelicTBre MOCTOSHHBIX MAarHUTOB.

MoenupoBaHre€ HEBO3MOKHOCTH Pa3ICJICHUs TIOJIFOCOB MarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnsiT Dpcrena.

MarnuTHoO€ 1oJie TOKa. DJIEeKTPOMArHuT.

JlelicTBME€ MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.
DNeKTPOABUTATENb MIOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHON WHTYKIIHH.

OnsiTel Dapanes.

3aBUCUMOCTD HAIPABJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHUS.

Jlabopamopnuie pabomel u onvimel.
OMnbITHI 110 HAOJIOICHUIO DJIEKTPU3AIUHN TET HHIAYKIIMEH U MPU COMPUKOCHOBEHUH.
HccnenoBanue ASMCTBUS AIEKTPHUECKOTO TIOJISI Ha TPOBOIHUKH M TUDJICKTPUKH.
COopxka u mpoBepKa pabOThI AMEKTPUIECKOH IETTH MOCTOSTHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIBI TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, WAYIIETO 4Y€pe3 PE3UCTOp, OT COMPOTUBIICHHUS pe3ucTropa U
HaIpsDKEHUS Ha PE3UCTOPE.
OnbITEL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JJIEKTPUYECKOTO CONPOTUBIIECHUS IPOBOJAHMKA OT €ro
JUIMHBI, IIJI0MIAI1 TOTIEPEYHOT0 CEYEHHS U MaTepHaa.
[IpoBepka npaBuia CI0KEHUS HAIPSHKEHUI IIPU MOCIEA0BATEIBHOM COETMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia A CUIIbI TOKA [IPU NAPAJLIEIBHOM COEIUHEHNUN PE3UCTOPOB.
Omnpenenenne paboThI AIEKTPUUECKOTO TOKA, UIYLIETO YePE3 PE3UCTOP.
Ornpenenenre MOITHOCTH 3JEKTPUYECKOTO TOKA, BBIAEIIEMON HAa PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UYILIETO Yepe3 JIAMIIOUKY, OT HAPSHKEHUS Ha HEHl.
Onpenenenue KIIJ] narpeBarens.
HccnegoBanue MarHUTHOTO B3aMMOJIEHCTBHUSI TIOCTOSIHHBIX MarHUTOB.
N3ydyeHre MarHUTHOTO MOJISt IOCTOSTHHBIX MAarHUTOB MPH UX OObEIMHEHUU U Pa3/ICIICHUH.
HccnegoBanue AeCTBUA AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJCHCTBUS KATYIIKHM C TOKOM W MarHura oOT
CWJIBI TOKA U HaIlPaBJIEHUS TOKA B KATYILKE.
N3yuenue neiicTBUA MarHUTHOTO OJIs1 HA IPOBOJAHUK C TOKOM.
KoHnctpynpoBanue u u3ydeHue padoThl 3JEKTPOABUTATENS.
N3mepenue KIIJ] anekTpoBUraTeabHON yCTAHOBKHU.
OnbITel MO HCCIAEAOBAHUIO SBJICHUS AJIEKTPOMATHUTHOM WHIYKIMU: MCCIEJOBAaHUE W3MEHEHUNI
3HAUYEHMS U HAPABJICHUS] MHAYKIHOHHOTO TOKA.
9 KIIACC

Pazgen 8. Mexanuyeckne siBJIeHHUA.

Mexanuueckoe aBuxkeHue. MarepuanbHas Touka. CucrtemMa oTcu€ra. (OTHOCUTENBHOCTH
MEXaHMYECKOr0  JBWKEHHUA.  PaBHOMepHOe  MpsAMOJMHENHOE  JBWKEHHE.  HepaBHomepHOE
NpsIMOJIMHENHOE IBH>KeHUEe. CpeHsis U MTHOBEHHAsi CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOoyckopeHHOE mpsiMoHMHENHHOe BiKeHue. CBobOomHoe maneHue. OmbITHI
T'anunes.

PaBHOMepHOE ABIKEHHE IO OKpY:KHOCTH. [lepuon u yactora obpaimenus. JIuneitHas u yriaoBas
ckopoctu. LleHTpocTpeMuTeEN HOE YCKOPEHUE.
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IlepBbiit 3akoH Hprorona. Bropoit 3axkon Heroorona. Tpermit 3akoH Herorona. Ilpuninun
CYIIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: Cujia TPEHHUS CKOJIbKEHHUS, CUJIa TPEHUS IOKOS,
Jpyryue BUIbl TPEHMUSL.

Cuna TsSHKeCTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MajieHus. J[BuxkeHue
ma”eT Bokpyr Cousnua. IlepBas kocMudeckast ckopocTs. HeBecoMocThb U nieperpysku.

PaBHOBecue MmarepuanbHOW TOYKH. AOCONMOTHO TBEpPHOE Teno. PaBHOBecue TBEpPIOro Tena ¢
3aKpEIUIEHHOM OCBIO BpaleHus. MoMeHT cuibl. LIeHTp TshkecTH.

Wmnynec Ttena. M3meHenune wummynbca. MMmynbe cuiibl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckasi pabota U MOITHOCTh. PaboTa cui TshkecTH, ynpyroctd, TpeHus. CBsi3b SJHEPTuu U
pabotel. IloTeHnmanbHass SHEPrusl Teja, MOMHATOTO HAJ MOBEPXHOCThIO 3emu. [loreHimanbHas
SHeprusi cxartod mnpyxuHsl. Kunernueckas sHeprus. Teopema O KHHETHYECKOM HHEPruu. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHU.

Jemoncmpayuu.

Habmroenue MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIbHO Pa3HbIX TEJ OTCUETA.

CpaBHeHHE MyTeH U TPACKTOPHA IBIKEHUSI OJTHOTO M TOTO e Tela OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
N3mepenune ckopocTy U yCKOPEHHUSI MPSIMOJINHEHHOTO ABUKCHUS.

HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBHKECHMS.

Habmroienue ABM>KEHUS TeNa M0 OKPYKHOCTH.

HaGnrogenne MexaHWYECKHMX SIBICHUM, MPOUCXOIANIMX B cuctemMe otcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBYKEHUU OTHOCUTEIBHO KaOMHETa PU3UKU.

3aBUCUMOCTh YCKOPEHHUS Tela OT MacChl Tea U JEHCTBYIONIEH HA HETO CHJIBIL.

Habmronenue paBeHcTBa CUJl MPU B3aUMOIEUCTBUU Tell.

N3meHeHune Beca Tena Ipu YCKOPEHHOM JIBH)KEHHH.

. [lepenaua umnysbca Ipu B3aUMOICUCTBUU TEIL.

. [IpeobpazoBaHus JHEPTUU TIPU B3AUMOJICHCTBUH TEI.

. CoxpaHeHne UMIyYJIbCa MPU HEYIIPYTOM B3aUMOICHCTBUU.

. CoxpaHeHune UMIyJbca MU a0COJIIOTHO YIPYTOM B3aUMOJCHCTBHH.

. Habnoienue peakTHBHOTO ABM)KECHUS.

. CoxpaHeHHe MEXaHMYECKOW SHEPTUHU IIPH CBOOOTHOM IT1aJICHHUH.

. CoxpaHeHne MeXaHMYeCKOW SHEPTUH MPH JBWKEHUH Tella MO/ IeHCTBUEM MPY>KUHBI.

Jlabopamopnuwie pabomel u onvimel.
KoHncrpynpoBanue Tpakta [Uisi pa3roHa U JajdbHEWIIEro pPaBHOMEPHOTO MABM)KCHUS IIapUKa WIIU
TEJEeKKH.
Omnpenenenue cpenHell CKOPOCTU CKOJBXKEHHUS Opycka WM JBUKCHHS IapuKa [0 HaKIOHHON
IJIOCKOCTH.
Omnpenenenre yCKOpeHUs Tella IpU PaBHOYCKOPEHHOM JIBUKEHHH 110 HAKIIOHHON MJIIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IMYTH OT BPEMEHH IPHU PAaBHOYCKOPEHHOM JBI)KEHHMH O€3 HadallbHOM
CKOPOCTH.
[IpoBepka runoTe3bl: ecliv IpU PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HaualbHON CKOPOCTH ITyTH OTHOCSATCS
KaK psiJl HEUETHBIX YKCEN, TO COOTBETCTBYIOIIHNE MPOMEKYTKA BPEMEHHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO JTaBJICHHUSL.
Omnpenenenre kodhGUIUEHTa TPEHUS CKOJIBKEHHUS.
Omnpenenenue KECTKOCTU MPYKUHBI.
Omnpenenenve pabOTHl CHIIBI TPEHHS TMPH PABHOMEPHOM JIBWXKEHUHM Tela [0 TOPU30HTAIBHOMN
MTOBEPXHOCTH.

. OHpeI[eJ'IeHI/IC pa6OTBI CUJIBI YIIPYTrOCTU IIpU oabEME rpy3a € HUCIHOJIB30BAHUCM HCIOABUXHOTO U

HOJIBUKHOTO OJIOKOB.
N3yuenue 3akoHa COXpaHEHUS! SHEPTUH.
Pa3zgen 9. Mexannyeckue Ko0J1e0aHus M BOJHBI.
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Konebarenpnoe papmwkeHne. OCHOBHBIE XapakTEPUCTUKH KOJEOAaHWH: MEpHOA, YacToTa,
amMIIuTyAa. MareMaTHUecKuil M MPYKUHHBIA MasTHUKH. [IpeBpaieHue sHepruu mnpu KoiaedaTeaIbHOM
JBUKECHUH.

3aryxatomue Kosiebanus. BoinyxkneHHele koneOanus. PesonHanc. MexaHudeckue BOJHBI
CpoiicTBa MexaHMUYeCKUX BOJIH. lIpomonbHble M nomepedHble BOJHBI. JlJIMHA BOJHBI U CKOPOCTH €€
pacnpocTtpaHeHuss. MexaHW4eCKue BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3ByK. [')poMKOCTB 3ByKa U BbicoTa TOHA. OTpakenue 3Byka. MH(ppa3Byk u ynbTpa3ByK.

Jemoncmpayuu.

Habnronenue xonebaHuii Te MO AEHCTBHUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH M HA TIPY>KUHE.
HaGnronenue BBIHYX/IEHHBIX KOJIEOaHH U pe30HAHCA.
Pacrnipoctpanenyie npoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).
Habmroenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHI pe30HaHC.
Jlabopamopnwie pabomul u onvimel.
Onpenenenre 4acToThl U Mepro/ia KojaeOaHui MaTeMaTHYeCKOro MasTHHKA.
Omnpenenenre 4acToThl U Mepro/ia KojaebaHuil Ipy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIepUoAa KojaeOaHUH MOIBEIIEHHOTO K HUTH Ipy3a OT JIUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojeObaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipysa.
[IpoBepka He3aBUCUMOCTH Mepuo/ia KoyiebaHuil rpy3a, MOIBEIIEHHOTO K HUTH, OT Macchl Ipy3a.
OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh NIEpHOoa KojeOaHu MPYyKUHHOTO MasiTHUKA OT Macchl rpysa
U )XECTKOCTU IIPY>KUHBI.
N3mepenue yckopeHHst CBOOOTHOTO MaJeHHUS.

Paspen 10. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHUTHOE TOJIe. DJIEKTPOMATHUTHbIE BOJHBL. (CBOMCTBA AIIEKTPOMAarHUTHBIX BOJIH.
[IIkayia 3eKTPOMarHUTHBIX BOJIH. VICIIOIb30BaHNE AIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DJieKTpoMarHuTHas mpupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BosHOBEIE CBOIICTBA CBETA.

Jlabopamopnwie pabomel u onvimel.

W3ydeHue cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TesedoHa.

Paznen 11. CBeToBLI€e SIBJIEHHS.

JlyueBast mozenb cBeta. Microunuku cBera. [IpsmonuHeliHOe pacnipocTpaHEHUE CBETa. 3aTMEHHUS
Counna u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3aKkoH OTpakKeHHUs CBETa.

[Ipenomiienne cBera. 3akoH mpenomyeHusi cBera. [lonHOe BHYTpEeHHEE OTpa)K€HUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xon mydeit B nmuH3e. OnTudeckas cucteMa (QoroarmapaTa, MUKPOCKOIa M TEJIECKOIa.
I'na3 kak ontuueckas cuctema. ban3opykocTs U JalbHO30PKOCTb.

Paznoxxenne Oenoro ceera B crnekTp. OmbiTel HbtoToHa. CroXeHHE CHEKTPAIbHBIX I[BETOB.
Jucnepcus cgera.

Hemoncmpauuu.

[IpsiMonMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

ITomy4yeHne n300pa’keHHi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceerta.

OnTHyecknii CBETOBOI.

Xon nyueit B cobuparomieit auHse.

XoJ Jlydel B paccenBarole JIUH3E.

[Tomy4yenue n300paXKeHU C TOMOIIBIO JIMH3.

[Tpunanmn neiictBus doroanmnapara, MUKPOCKOTA U TEIECKOTA.

10. Mogens rnasa.
11. Pa3noxenne OEIOTO CBETA B CIIEKTP.



12. TTonmy4yenue Oenoro CBETa Npy CIOKEHUH CBETa Pa3HbIX I[BETOB.
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Jlabopamopusie pabomot u onvimeul.
HccnenoBanue 3aBUCMMOCTH yIJla OTPaKEHUSI CBETOBOTO JIydya OT yrja IaJeHusl.
N3ydeHne xapakTepuCcTUK U300pakeHUs IIpeIMeTa B INIOCKOM 3€pKalle.
HccnenoBanue 3aBUCHUMOCTHM YIJla IPEJOMIIEHUS CBETOBOTO Jiydya OT YIjla INAJACHHUS HAa TpaHUIE
«BO3LYX—CTEKIIO».
[Tonydyenue n300pakeHHI ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHITBI COOMPAIOIIECH JTMH3HI.
OnpIThI 10 Pa3I0KEHUIO OEJI0Tr0 CBETa B CHEKT.
OmnBITH IO BOCTIPUSTHIO IIBETA IPEMETOB MPH WX HAOIIOACHUH Yepe3 IBETOBBIC (PHIIBTPHI.

Pa3nen 12. KBanToBbIe sIBJIEHHUS.

OmnbiTel Pesepdopma m mmanerapnass mozaenb aroma. Mogens aroma bopa. Hcmyckanuwe u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeie ClIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- U ramma-uzinydeHusi. CTpoeHue aTtoMHOro siapa. Hykimonuas
MOJIeNb aTOMHOTO sapa. M3oronsl. PammoaktuBHble npeBpamieHus. [lepmon mosmypacnaga aTOMHBIX
sanep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsIOBOTO M MAacCOBOTO YHUCEN. DHEPrusl CBS3U
aTOMHbIX siep. CBs3b macchl U 3Hepruu. Peakuuu cuHTe3a U neneHust saep. MICTOUHMKHM 3HEpruu
CouHIIa ¥ 3BE3]1.

AnepHas sHepreTuka. JleicTBUSA palMOAKTUBHBIX U3JIyYEeHUHN Ha KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JIy4eHUS U TIOTJIOMICHHUSL.
CrieKTphl pa3IM4HbIX Ia30B.
CnexTtp Bogopoaa.
Ha6nronenue tpexoB B kamepe Buibcona.
PaboTa cuéTunka HOHU3UPYIONTUX U3TyUEHUH.
Perucrpanus usiydeHns npupoaHbIX MUHEPATIOB U IPOTYKTOB.
Jlabopamopnuie pabomel u onvimel.
Habmronenue CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JTyYEHUS.
HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTHH YACTHUIIBI TI0O TOPMO3HOMY TTyTH (110 (hoTOTrpadusim).
N3mepenue pagnoaktuBHoro Goxa.

IToBTOPHUTEIbHO-00001IAKOIIHUIA MOAYJIb.

[ToBTOpUTENBHO-0000IIAOIIMKA  MOAYSb MpEAHA3HAuUeH MJIs CUCTeMaTH3aluu U 0000IIeHus
MPEIMETHOTO COJACPKAHMSI W ONbITAa JEATEIbHOCTH, MPHUOOPETEHHOTO MPH H3YYEHHUU BCEro Kypca
¢bu3MKM, a Takke Uil MOArOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 5K3aMEHy MO (QH3UKe AJs
00yJaroIMXxcsi, BRIOPABIIUX 3TOT YYCOHBIN MPEIMET.

[Ipy m3ydeHHH TaHHOTO MOAYJS PEaTU3YIOTCS U CHUCTEMATU3UPYIOTCS BUABI JACSATEIbHOCTH, Ha
OCHOBE KOTOpBIX oOOecmeuuBaeTcs IOCTIXKEHHE MPEIMETHBIX M METalpeAMETHBIX IIaHUPYEeMbIX
pe3ynbTaToB 00y4YeHUs, GOPMUPYETCS €CTEeCTBEHHOHAYYHAs TPAMOTHOCTh: OCBOEHUE HAYUHBIX METOJIOB
UCCIIEIOBAHUS SBJICHUN MPUPOJIBI U TEXHUKU, OBJIAJCHUE YMEHUSIMH OOBSCHATH (DU3HUECKUE SBICHHUS,
MIPUMEHSIS IOJyYEHHbIE 3HAHMSI, peliaTh 337ja4l, B TOM YUCIJI€ KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHUMNIMAIBHO AESTENBHOCTHBINA XapaKTep JaHHOTO pasjiena peaju3yercs 3a CU€T TOro, 4YTo
oOyuaroluecs BRIMOIHSIIOT 331aHUs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUU pacrno3HaBaTh U HAYYHO OOBSACHATH (U3UYECKUE SIBICHUS B
OKpPY’KaIoIllel IPUPOJIE U TIOBCETHEBHOM KU3HU;

WCIOJIb30BaTh HAy4YHbIEe METOJbI HCCIEOBaHMUS (PU3MYECKUX SBICHHUI, B TOM YHCIE IS
IIPOBEPKHU IMIIOTE3 U MOTYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HayYHbIE OCHOBBI HanOoJiee Ba)KHBIX JOCTH)KCHUU COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
IIPAKTUYECKOI0 MCIOJIB30BAHUS PA3JIUYHBIX MCTOYHHMKOB DHEPIrMM HAa OCHOBE 3aKOHA IPEBpAIICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUOB SHEPTUHU.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3nkun Ha YypOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HAmNpaBlIeHO Ha
JOCTHIKEHHUE TIMIHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00Pa30BaATEIBHBIX PE3YIbTATOB.

B pesynprate wm3ydeHums (U3MKKA HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS Y
oOyuaronierocs OyayT cOpMUPOBAHBI CICAYIONINE INIYHOCTHBIC PE3YIbTAThl B YaCTH:
1) naTpHOTHYECKOT0 BOCTIUTAHUSA:
- TIPOSIBJICHHE WHTEpeca K HUCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOW (pr3mdeckoin
HayKH;
- IIEHHOCTHOE OTHOIIIEHUE K TOCTIXKCHHUSIM POCCUUCKHUX YUEHBIX-(DU3UKOB;
2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYKIEHMH OOIIECTBEHHO 3HAYMMBIX U ITHUUYECKHX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (DU3UKH,
- OCO3HAHHUE BAXHOCTU MOPAIBHO-3TUYECKUX TPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;
3) 3cTeTHYEeCKOro BOCTIMTAHUSA:
- BOCIIPUSATHE OCTETUYCCKUX KauyecTB (U3MUECKOW HAyKH: €€ TapMOHHUYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
4) HeHHOCTH HAYYHOI'0 MO3HAHMS
- OCO3HAHME IEHHOCTH (PM3UYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAXKHEUIIIEH COCTABJISIONIEH KYJIbTYpHI;
- pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, HHTEpPECa K NCCIEA0BATEIIBCKOM IeATETLHOCTH;
5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIHOHAJIBLHOIO 0JIATOINOJIYyYHsA:
- OCO3HaHHME LIEHHOCTHU 0E30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHMUYECKOM MHpE,
BAKHOCTH MpaBWJI OE30MACHOTO MOBEJIEHUS Ha TPaHCIOPTE, Ha J0pOrax, ¢ 3JIEKTPUUECKUM U
TEIJIOBBIM 00OpY/IOBAaHUEM B JIOMAIIIHUX YCIOBHSIX;
- chopMHUpOBaHHOCTH HaBBIKA pedaeKCUH, TPU3HAHKWE CBOETO MpaBa HA OMMUOKY M TAaKOTO XKe
IpaBa y Ipyroro 4ejoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
- aKTUBHOE Y4YacTHE B PEIICHUWU MNPAKTHUYECKUX 3ajad (B pamMKax ceMbd, 0Opa3oBaTeNIbHOM
OpraHu3aliu, ropoja, Kpas) TeXHOJIOTHYECKON M COIMAIbHOM HANpaBICHHOCTH, TPEOYIOIIUX B
TOM 4Hucie U PU3NYEeCKUX 3HAHUM;
- UHTEpEC K MPAKTUYECKOMY M3y4eHUIO Ipodeccui, CBA3aHHbBIX C GU3UKOM;
7) 3KOJIOTHYeCKOr0 BOCIIMTAHUA:
- OpHUeHTalMs Ha NpUMEHeHHWe (U3MYEeCKUX 3HAHMW JUIsl pelleHUs 3aJady B 00JacTu
OKpYKaIoIlel Cpefpl, MIAaHUPOBAHUS MOCTYIKOB U OLEHKH UX BO3MOXKHBIX TMOCIEACTBHM IS
OKpPY’KaIoIllel Cpe/ibl;
- 0CO3HAHUE II100ALHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PelieHus;
8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOH CPebl:
- TOTPEOHOCTH BO B3aWMOJICUCTBUU MPHU BBIMOTHEHUU HCCIEIOBAHUN U MPOEKTOB (DU3HUECKOMN
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;
- TIOBBILLIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTD;
- MoTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHcIie GOPMYITHPOBATH UJCH, TTOHATHUS,
TUMNOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;
- 0cOo3HaHUE JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (hU3HKHY;
- IJIAaHUPOBAHUE CBOETO PA3BUTHS B TPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHMUIA,
- CTpeMJIEHHE aHAIM3UPOBATh U BBISBISATH B3aMMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJI€ C UCTIONB30BAaHUEM (PU3NIECKUX 3HAHUM;



- OLICHKA CBOMX JICWCTBUH C YUETOM BIUSHHS HA OKPYXKAIOIIYIO CPEY, BOSMOYKHBIX TTI00ATBHBIX
HOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe oOcBOeHHs mTporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIME TI03HABATEIbHBIC YHHBEpCAJIbHBIC y4eOHBbIC JECWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIE YUeOHbBIE ICHCTBHS, PETYIATHBHBIC YHUBEPCATbHBIC YIeOHbIE ICHCTBHS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble Joruveckue aeiicTBUA:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);

YCTaHABIWBATh CYIIECTBCHHBIM MPHU3HAK KIAacCU(PHUKAIMUA, OCHOBAHMUS Uil OOOOIICHHUS U
CpaBHEHMUS,

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUsT B paccMaTpuBaeMbIX (akrax, HJaHHBIX U
HaOIOACHUSAX, OTHOCSIIUXCS K (PU3UYECKUM SIBIICHUSM;

BBIABJIATE MPUYUHHO-CICACTBCHHBIC CBA3HU IPHU U3YYCHUU (1)I/ISI/I‘-IeCKI/IX SIBIICHUIN W mponeccos,
ACIAaTh BBIBOJbI C UCIIOJB30BAHUEM JCAYKTUBHBIX U UHAYKTUBHBIX YMOSaKHIO‘IeHI/Iﬁ, BbIABUI'aTh
THUIIOTE3bI O B3aUMOCBA3IX (1)I/ISI/I‘-IeCKI/IX BCIINYUH,

CaMOCTOSITEJIbHO BBIOMpATh CHocod pemieHus y4deOHOM ¢u3nueckoil 3amaun (CpaBHEHHE
HECKOJIKUX BapHaHTOB PEIICHHS, BHIOOP HamOoJee MOAXOISIIETO C YYETOM CaMOCTOSITEHHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrble nucciieqoBare/ibCKue AeiCTBHA:

HCIOJIb30BATh BOIIPOCHI KaK UCCIIEA0BATENLCKUN HHCTPYMEHT IIO3HAHUS;

IPOBOJUTH IO CAaMOCTOATENBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXHBIA (U3NUECKUi
IKCIIEPUMEHT, HEOOJIbIIOE UCCIIEA0BAaHNE (PU3UUECKOTO SIBICHUS;

OLICHMBaThb HA IPUMEHMMOCTb U JIOCTOBEPHOCTb MH(OpMAIUIO, IOJYYEHHYI0 B XOJe
HCCIIEIOBAHUS UM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (hopMynHpoBaTh OOOOIIEHUS M BBIBOABI IO pe3yibTaTaM IMPOBEIEHHOTO
HaOJII0/IeHUs, OIIbITA, HCCIICAOBAHMS;

IIPOrHO3UPOBATh BO3MOXHOE€ JajIbHEHIIee pa3BUTHE (U3MYECKUX IPOLIECCOB, a TaKxkKe
BBIIBUI'aTh IIPEIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTAaX.

PaGora ¢ undopmanmeii:

IPUMEHATh Pa3IMYHbIC METOJIbl, MHCTPYMEHTBI U 3alpOChl NP MOMCKE U 0TOOpEe MHPOpPMALUU
WIN JJAHHBIX C YY4ETOM MPEATIOKEHHON yueOHOH pu3nueckoil 3aaaum;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATh MHPOPMALMIO PA3IMUYHBIX BUJOB U
¢dbopM npencTaBieHuS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMalbHYIO (oOpMy MpeAcTaBieHUs HUHGOpMaUU U
WITIOCTPUPOBATh pellaeMble 3a/1a4l HECIOKHBIMU CXeMaMH, uarpaMMaMu, UHOW rpadukoil u
UX KOMOMHAIUSMH.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

B X0Je OOCYXJEeHHs y4eOHOro MaTepualia, pe3yiabTaToB J1a0OpaTOPHBIX pabOT M MPOEKTOB
3aJjaBaTh BONPOCHI MO CYIIECTBY OOCYKJa€MOM TeMbl M BBICKA3bIBaTh WJEH, HAlleJICHHBIE Ha
peleHue 3a1auu 1 nojjep kanue 01aroxenarenbHOCTH OOIEeHUS;

COIOCTABJIATh CBOM CYXKJIEHHS C CYKICHHMSAMHU JAPYIMX YYaCTHHKOB Juaiora, oOHapy>KUBaTh
pas3nuyKe U CXOJCTBO MO3ULIUH;

BBbIpakaTh CBOIO TOUKY 3pEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATh PE3yJAbTAThl BBINOJHEHHOTO (U3UYECKOTO ONbITa (IKCIEPHMEHTA,
UCCIIEIOBAHUS, TTPOCKTA);

MOHMMATh W UCHOJB30BaTh NPEUMYIIECTBA KOMAHIHOW WM WHIUBUAYAILHOW pabOTHI mpu
peleHN KOHKPETHON (PU3NYECKO TPOoOIeMBL;

NPUHAMATh e COBMECTHOW JEATENIbHOCTH, OPraHU30BBIBATh JEHCTBUA MO €€ TOCTHXKEHUIO:
pacmpenenaTh PO, OOCYXKIaTh IMPOIECCHl M Pe3ylIbTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHUS HECKOJILKHX JIIOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, TOCTUTAsE KAYECTBEHHOTO PEe3yJIbTaTa Mo CBOEMY HAIlPaBJICHUIO
Y KOOPJMHHPYS CBOU JCHCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI,

OIICHMBATh KA4yeCTBO CBOET0 BKJIaJa B OOIMMH NPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIHHO
cOpPMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOACHCTBHSL.

PerJIHTI/IBHbIe YHUBEPCAJIBbHBLIC y‘-leﬁl—ll)le JelCcTBUSA

Camoopranu3anusi:

BBISBJIATE TPOOJEMBI B JKU3HEHHBIX W YYEOHBIX CHTYalUsX, TPEOYIOUIMX IS pEeHICHHUs
(buznyecKux 3HaHUI;

OPUEHTHUPOBATHCS B PA3IMYHBIX IMOAXOJAaX MPHUHATHS PEIIeHWH (WHAWBUIYAIbHOE, TPHHSTHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUH TPynoil);

CaMOCTOSITENIBHO COCTABIISATh aJITOPUTM pelIeHUs pU3NUecKOr 3a/1auul WIH IJIaHA UCCIIEIOBAHUS
C Yy4€TOM UMEIOIINXCS PECYpcOB M COOCTBEHHBIX BO3MOJKHOCTEW, apryMeHTHUpPOBAThH
MpeAJIaraéMble BapUaHThl PEIICHU;

JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OLICHKY CUTYyalluu U MpeJyiaraTh iaH e€ U3MEHEHHUS,

OOBSACHATH MPUUYHMHBI JOCTHKEHUS (HEAOCTH)KEHHS) PE3yJIbTaTOB ACSTEIbHOCTH, 1aBaTh OLICHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (UIHYECKOTO
UCCJIEIOBAHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIUXCS CUTYaIlUH,
YCTaHOBJIIEHHBIX OIIMOOK, BOHUKIINX TPYIHOCTEHH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa LEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO IPYTroro 4ejoBeKa B XOJI€ CIOpa WM JUCKYCCHH HAa HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpU3HABaTh CBOE MPABO Ha OIMIMOKY MPHU pelieHud (HU3MUECKUX 3a/1ad UM B YTBEPKICHUSIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K xoHiy oOyuenust B 7 KJjacce mnpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:
UCTOJb30BaTh MOHATHS: (PU3NYECKHEe M XUMUYECKHUE SIBJICHUS, HAOIIOAEHUE, SKCIIEPUMEHT,
MOjieNb, TUIIOTE3a, €AWHUIB (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BellecTBa (TBEpAOE, KHMJIKOE, TIa3000pa3HOE), MEXaHHYeCKOe JIBWKEHHE (paBHOMEpPHOE,
HEpaBHOMEpHOE, TMpPsIMOJIMHEHHOE), TPAeKTOpHs, pPaBHOJEIHCTBYIOMAs cuia, Jaegopmanus
(ynpyras, niacTudeckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;
pasznuuath sBieHus (Auddys3us, TemaoBoe JBMXKEHHE YacTHUIl BELIeCTBa, PaBHOMEpPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBWKEHHE, WHEPLMs, B3aUMOJCICTBUE TEJ, PAaBHOBECUE TBEPIBIX
TEJ C 3aKpEIUIEHHOM OCBIO BpAllCHHUs, Mepeaaya AABJICHUs TBEPIBIMH TEJIaMU, KHUAKOCTAMHU U
ra3ami, aTMocgepHoe AaBliCHHE, IUIaBaHUE TeJ, MPEBPALICHUS MEXaHHMYECKOW SHepruu) 1o



OIIMCAaHUIO HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIUX JaHHOE
¢bu3nveckoe siBICHHE;

pacro3HaBaTh MPOSBICHUE HM3YyYCHHBIX (U3MUECKUX SBICHHA B OKPYXKAIOIIEM MHUpPE, B TOM
yrcae (U3NYEeCKUe SBICHHUS B NPUPOJIE: NMPUMEPHI JBUKECHUS C PA3IMYHBIMH CKOPOCTSIMH B
JKUBOW W HEXUBOM IPUPOJE, ACUCTBUE CWIbBI TPEHUS B IPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EepHOTO JaBJICHUS HA JKUBOW OpraHuU3M, IUIaBaHWE PbIO, PbIYard B TEJIE YEJIOBEKa, MPH
9TOM IE€PEBOJUTH IPAKTHUUECKYIO 3aJadyy B Y4eOHYIO, BBIICNIATH CYLIECTBEHHbIE CBOMCTBA
(npu3HaKy) pU3NUECKUX SIBICHUI;

ONMCBHIBATH HM3YYCHHBIC CBOWCTBA Tel W (HU3MUECKUE SIBICHHS, HCIONb3YS (U3HUecKue
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEUIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSS CKOPOCTb,
CHJIa YIPYrOCTH, CHUJIa TSDKECTH, BEC Tejla, CUJla TPEHUS, JaBiieHue (TBEPAOIO Tena, KUAKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHUJIbI,
KO3(G(UIIMEHT NOJIE3HOTr0 ACUCTBHUS MEXaHM3MOB, KMHETHYECKas W MOTEHLMAJIbHAS JHEPIus),
P ONUCAaHUM MPaBUJIbHO TPAKTOBAaTh (U3NYECKUH CMBICI HCIHOJb3YEMbIX BEIWYHMH, HX
0003Ha4YeHMs] U €IMHUIBI (U3UUECKUX BEIUYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE JTAHHYIO
(u3NYECKyI0 BEITMYHUHY C JPYTUMHU BEIMYHMHAMHU, CTPOUTH I'paUKU M3y4yEeHHBIX 3aBUCUMOCTEN
(bMBUYECKUX BEJIMYUH,

XapaKTepH30BaTh CBOWCTBA Tel, (U3MUECKUe SBJICHHUS M MPOLECChl, HCHOJB3Ys IpaBHiia
CIIOXEHHsI CUJT (BJIOJIb OZHOM MpsiMOif), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pbluara (010Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXpaHEHHs] MEXaHUYECKOI
SHEpruM, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa U 3alUCBIBaTh €ro
MAaTE€MaTHYECKOE BBIPAKEHUE;

OOBACHATh (U3NYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TeJ, B TOM YHCIE€ M B KOHTEKCTE
CUTyallull ITPAKTMKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIIATH IMPUYNHHO-CICICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHE M3 |—2 JIOTMYECKHX IIaroB ¢ OmMopoil Ha 1—2 W3y4EeHHBIX CBOWCTBA
(bu3n4ecKkux ABICHUN, (PU3NUYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemaTh pacdy€THble 3aJaud B 1-2 AEHCTBUS, MCHOJB3Ys 3aKOHBI M (OPMYIIbI, CBS3BIBAIOLINE
¢u3nyeckrue BEIUYMHBI: Ha OCHOBE aHAJIM3a YCJIOBMS 3aJadyM 3allUChIBaThb KPAaTKOE YCIOBHE,
MOJICTABIIATh (PU3NYECKUE BEIMUUHBI B (DOPMYIIBI U IPOBOJUTH PACUEThl, HAXOAUTh CIIPABOYHbIE
JaHHble, HEOOXOAMMBbIE JUIsI pELIeHHs 3a/ad, OLICHWBAThb pPEAIMCTUYHOCTb IOJIy4YEHHOH
(bU3n4YeCKO BETUYNHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIUTh MPH MOMOLIM (PU3HMUECKUX METOJOB, B
ONMCAaHUM HCCIIEIOBaHMS BBIICNIATh MPOBEPSEMOE IMPENNoJoKeHHe (TUIOTe3y), pa3nudyarbh U
MHTEPIPETUPOBATh NOJIYYEHHBIN pe3ylbTaT, HAXOIUTh OIIMOKM B XOJ€ OMNbITA, AEIaTh BHIBObI
110 €r0 pe3yabTaTaM;

IIPOBOJIUTH OIBITHI O HAOMIOACHUIO (PU3MUYECKUX SIBICHUM MM (U3UYECKUX CBOUCTB TEII:
(bopMynupoBaTh NpOBEpsieMble IPEINOJI0KEHHs, COOUpaTh YCTAHOBKY W3 MPEJIOKEHHOIO
000pyZI0BaHUs, 3alUCHIBATE XO/1 OTbITAa U (POPMYIUPOBATH BBIBOIbI;

BBIMIOJIHATh TPsAMbIE HM3MEpPEHHs] pacCTOSIHUSA, BPEMEHM, Macchl Tela, O0bEMa, CHUJIBI H
TeMIepaTypbl ¢ UCIOJIb30BAHUEM AHAIOTOBBIX U LM(POBBIX NPUOOPOB, 3aMMCHIBATh MOKA3aHUA
puOOPOB ¢ YUETOM 3aJJaHHOM aOCOIIOTHOM MOTrPELIHOCTH U3MEPEHNUH;

IPOBOJIUTh MCCIIEJOBAHME 3aBUCHUMOCTH OJHOW (DU3MYECKOM BEIWYMHBI OT Jpyro ¢
UCIOJIb30BAHNEM MPSAMBIX U3MEPEHHUH (3aBUCUMOCTH MYTH PAaBHOMEPHO JIBIXKYILETOCS Tella OT
BPEMEHHU JBIKEHMs Tella, CUJIbl TPEHMs CKOJBKEHHUS OT Beca Tena, KayecTBa 0OpabOTKU
MIOBEPXHOCTEN TEJ U HE3aBUCHUMOCTH CUJIBI TPEHMS OT IUIOIIAAU CONPUKOCHOBEHMSI TEJI, CHIIBI
YIPYTOCTH OT Y/UIMHEHMs MPY>KUHBI, BBITAIKHBAIOLIEH CHIIBI OT 00BbEMa MOrpyXEHHOIN yacTu
Tela W OT IUIOTHOCTU J>KUIKOCTH, €€ HEe3aBUCHMMOCTU OT IUIOTHOCTU Teja, OT INIyOUHBI, Ha
KOTOPYIO MOTPYXEHO TeJO, YCIOBHMH IUIAaBaHUS Tell, YCIOBHM paBHOBECHs pbluara M OJIOKOB),
y4acTBOBATh B IUIAHWPOBAHMHM y4eOHOTO HCCIIEOBAHHUS, COOMPATh YCTAaHOBKY M BBIIOJHSATH
U3MEpEHHUs, clenyd NpeUIoKEHHOMY IUIaHy, (DUKCHPOBAaTh pe3yJbTaThl IOJY4YEHHOUH



3aBHUCUMOCTH (U3UYECKUX BEIMYMH B BUJAE NPEIJIOKEHHBIX TaOMUI M rpaduKoB, JAenaTh
BBIBOJIbI 110 PE3YJIbTaTaM UCCIIEOBAHMS;
MIPOBOJIUTh KOCBEHHBIE M3MEPEHHUs (DPU3MYECKHX BEIWYHMH (IUIOTHOCTH BEUIECTBA KHUJIKOCTU U
TBEPAOrO TeNa, CUla TPEHUS CKOJIBKEHUS, J[aBJIEHUE BO3/yXd, BBITAJIKUBAIOLIAS CHIIA,
JEeWCTBYIOIAs Ha MOTPYKEHHOE B )KUIKOCTD TEJO, KOA(PPHUIMEHT HOJIE3HOTO ACUCTBUS MPOCTHIX
MEXaHU3MOB), Clelys NPEeAI0KEHHON HMHCTPYKLUHU: NPU BHIIOJIHEHUM HU3MEpPEHUi coOuparh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHUE HUCKOMOM BEJIMYUHBL;
COOIIOIaTh MpaBHJIa TEXHUKN OE30MAaCHOCTH MPH paboTe ¢ J1abopaTopHEIM 000pYIOBAHUEM;
YKa3bIBaTh NPHUHLMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChI, TEPMOMETP,
JUHAMOMETp, COOOIIatomuecs cocybl, 0apoMeTp, phluar, MoABMKHBIN M HEMOJBMXKHBIN OJIOK,
HaKJIOHHASI MJIOCKOCTh;
XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
OMoOpo Ha WX onucaHuss (B TOM 4HCIe: TMOJUIMIHUKH, YCTPOMCTBO BOJOIPOBOJA,
TU/IPaBIMYECKUN TPEecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HCHOJIb3Ys
3HaHMSI O CBOWCTBAX (U3WYECKUX SABJIEHUH U HE0O0XoaAuMble (U3NYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;
MIPUBOJIUTH NPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPHUMeEpax) MPaKTUYECKOTo HCIOJIb30BaHUs
(bu3nyecKux 3HaHUM B MOBCEIHEBHON XKU3HU JJIs1 oOecrieueHrs 0€301acHOCTH MpU OOpAIEHUH C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 370POBbS M COOIOJEHUS HOPM
HKOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKalollel Cpefe;
OCYILIECTBIISATH OTOOpP HMCTOYHHMKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJaHHBIM
MTOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAaHUM W MyTéM CpaBHEHUS pPa3IMYHBIX
HCTOYHUKOB BBIJICNATh MHPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM HIIM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIOJb30BaTh IIPU BBIIOJHEHMM Y4YeOHBIX 3aJaHUIl HAyYHO-NOMYJSIPHYIO JIUTEPaTypy
(Gu3M4ecKoro cojep’KaHus, CIpPaBOYHBIC MaTepualbl, pecypchl cetu VHTepHeT, BianeTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HMH(OpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKUE IHCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBe 2-3
HCTOYHUKOB MHpOpManuu GU3NYECKOTO COAEP)KaHMs, B TOM 4HCIe MyOIMYHO JelaTh KpaTKue
COOOLIeHU O pe3yibTaTaxX IPOEKTOB WM Y4eOHBIX HCCIEAOBAaHUM, MpPU 3TOM TIPaMOTHO
UCIOJb30BaTh U3YYEHHBIN MOHATUHHBIN anmapaTr Kypca (U3UKH, CONPOBOXIATh BBICTYIUIEHUE
Mpe3eHTalNEH;
IIPY BBINOJIHEHUH Y4€OHBIX IIPOEKTOB U MCCIEIOBAHUN pacnpenessaTh 00S3aHHOCTU B IpyIIe B
COOTBETCTBUM C IIOCTABJICHHBIMU 3a/ladaMH, CIE€JUTh 3a BBIINOJHEHUWEM IUIaHA JEHCTBUH,
aJIeKBaTHO OILICHMBAaTh COOCTBEHHBIM BKJAJ B JAEATEIBHOCTh TIPYNIbl, BBICTPAUBaTh
KOMMYHHUKaTHUBHOE B3aUMO/JIEHCTBUE, YUUTHIBAS MHEHUE OKPY)KAIOLIHX.

K xoniy oOyuenust B 8 kJjacce mnpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y O0OyUaIOIUXCS YMEHHUI:
UCIOJb30BATh MOHATUSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBIKEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAJUIMYECKHE M aMOp(HbIe Teja, HACHILEHHbIH U
HEHACBILEHHBI Tap, BIAXXHOCTh BO3JyXa, TEMIIEpAaTypa, BHYTPEHHSAS HHEPIus, TEIJIOBOMN
JBUTaTElb, DJJEMEHTAPHBIM UIEKTPUYECKUI 3apsill, DJIEKTPUYECKOE II0JIe, MPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
pa3nuyath sBICHHS (TEIJIOBOE PACIIMpEHUE M CKaTue, Tersonepeaya, TelIoBoe paBHOBECHE,
CMauMBaHME, KalWUISPHBIE SBJICHUSA, UCIAPEHHUE, KOHACHCALMS, IUIABJICHUE, KPUCTAJUIM3ALU
(oTBepaeBaHME), KUIEHME, TeIulonepesaya (TEIIONPOBOJAHOCTh, KOHBEKILUS, W3Iy4YEHHE),
UIEKTpU3ALAA TeJ, B3aUMOJCIHCTBUE 3aps]lOB, ICHCTBUS DIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHICTBUE MarHUTOB, JIEICTBUE MAarHUTHOTO IOJISI HA MPOBOJAHMK C TOKOM,



QJICKTPOMArHuTHasA I/IHIIyKLII/ISI) 0 OMMUCAHUIO UX XaPAKTCPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE PU3NIECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE HM3YyYCHHBIX (PU3MUECKUX SBJICHUNH B OKPYXKAIOIIEM MHPE, B TOM
YHUCJIC (bPISI/I‘ICCKI/IC SABJICHUSA B IIPpUPOJAC: MOBCPXHOCTHOC HATAKCHHUC U KAITUJUIAPHBIC SABJICHHA B
IIPUPOJIE, KPUCTAILIBI B MpUpoe, n3nydenue CollHLa, 3aMep3aHue BOJOEMOB, MOPCKHE OpU3BI,
o0Opa3oBaHue pOCHl, TyMaHa, UHEs, CHETa, JIEKTPUIECKHE SBIICHHUS B aTMOc(depe, AIEKTPUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMJIH, APEid MOJIFOCOB, POJIbL MArHUTHOTO IOJIS IS
KU3HU Ha 3emJie, MOJSIPHOE CHUSHUE, IPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO,
BBIJICIIATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

ONMCbIBATL H3YUYCHHBIC CBOMCTBA TE€I H (1)I/I3I/I‘IGCKI/I€ SIBJICHHA, HCIIOJIb3Ys (1)I/ISI/I‘~IGCKI/IG
BCIIMYUHBI (TeMHepaTypa, BHYTPCHHAA SHCPIrHsd, KOJIMYCCTBO TCIIOTHI, YACIIbHAA TEeNJI0EMKOCTh
BEIIECTBA, yJAENbHAs TEIUIOTa IUIABJICHHUS, yJedbHas TEIUIoTa MapooOpa3OBaHus, yJeNbHas
TEIUIOTA CrOPaHMsSl TOIUIMBA, KOY(PQPHUIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOM MAIIWHBI,
OTHOCHUTENIbHAsl BJIAXHOCTh BO31yXa, OJJIEKTPUUYECKUH 3apsl], CHJIAa TOKa, 3JIEKTPUYECKOe
HanpspKeHHUEe, CONMPOTHUBJIEHHE IPOBOJHMKA, YIEIbHOE CONpPOTUBIIEHHE BellecTBa, padoTa U
MOIIIHOCTD JJICKTPUYCCKOTO TOKa), Ipu OMMCAHUHN MPABUJIIBHO TPAKTOBATH (1)I/ISI/III€CKI/II\/’I CMBICJI
HCIIOJIb3YEMBIX BCJIIMYHH, o0o03HaueHus u (210505050005 (1)I/ISI/III€CKI/IX BCJINYNH, HAXOIUTH q)OpMy.]'H:I,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH TIpaUKU
HU3YUCHHBIX 3aBUCHUMOCTEN (bHSI/ILIeCKI/IX BCIINYUH,

XapaKTCpUu30BaThb CBOMCTBA TECII, (bHSH‘-IeCKI/Ie ABJICHUSA MW HPONHECChI, HCIIOJIb3ysd OCHOBHBIC
IIOJIOXKECHUA MOHCKYHHPHO-KI/IHGTH‘{GCKOI)’I TEOpHHU CTPOCHUA BEIICCTBA, MPUHIMUIT CYIICPITO3ULINH
noJsiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apsaa, 3akoH OMa JuIsl yyacTka Lemd,
3akoH Jlxoyns—JIeHla, 3aKOH COXpaHEHHsS DOSHEpPruu, IMpH OTOM JaBaTh CJOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUECKOE BhIPAXKECHHUE;

OOBSACHATh (PU3UYECKHE MPOLIECChl UM CBOMCTBA Tell, B TOM YHWCJIE€ U B KOHTEKCTE CHUTYyallHii
MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBISTh MPUYUHHOCIEICTBEHHBIE CBSI3H, CTPOUTH
00bsCHEHHE M3 |—2 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 1-2 WM3YYEHHBIX CBOMCTBA (PU3MUYECKUX
SIBJICHUH, (PU3HMUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3ajaud B 2—3 AEWCTBUS, MCIOJB3YS 3aKOHBI U (OPMYJIbI, CBS3BIBAIOIINE
¢dbusnyueckue BEIWYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3a/layd 3alMChIBaTh KpPaTKOE YCIOBHE,
BBISIBIISITh HENOCTATOK JAHHBIX JUId pElIeHUs 3ajaud, BBIOMpAaTh 3aKOHBI WU (POPMYIIBI,
HeoOXouMble Uil €€ pelieHus, IPOBOJUTh PacyéThl U CpPaBHUBATH MOJYyYEHHOE 3HAUYCHUE
(buznyecKoil BeIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOpblE MOXKHO PpEIIUTh HPU MOMOIIM (PU3MUECKUX METOJOB,
UCIOJIb3YSl OINHUCAHHE WCCIEIOBAaHMs, BBIICNIATH IMPOBEPSIEMOE IMPEANOJIOKEHHE, OICHUBATh
MPaBUJIBHOCTH MOPSIIKA MPOBEICHUS UCCIIEIOBAHUS, JeNIaTh BBIBO/IBL;

MPOBOJUTH OMBITHI IO HAOMIONEHUIO (U3NYECKUX SBICHUN WM (U3NYECKUX CBONCTB Tl
(kanmwIsipHBIE SIBJICHMS, 3aBHUCHMOCTb JaBJICHHUS BO3[dyXa OT ero o0béMma, TeMmIeparyphl,
CKOPOCTH TIpollecca OCTBIBaHWS M HAarpeBaHWsl NPU U3IYy4EeHUH OT LBETa H3JIy4arouen
(mormomaromniei) MOBEPXHOCTH, CKOPOCTh HCHApeHUsi BOABbI OT TEMIEPATYpPhl >KUIKOCTH H
wionaau e€ MOBEPXHOCTH, 3JICKTpU3aIMs TEl U B3aUMOJCUCTBUE AJIEKTPUYECKUX 3apsJioB,
B3aMMOJICIICTBHUE TMOCTOSIHHBIX MAarHUTOB, BU3YaJM3allUsl MAarHUTHBIX TMOJEH MOCTOSHHBIX
MAarHuTOB, JEUCTBUS MAarHUTHOTO IOJISI Ha IMPOBOJHUK C TOKOM, CBOMCTBA RJIEKTPOMArHWUTA,
CBOMCTBa  DNEKTPOJBUTATENS  MOCTOSHHOTO  TOKa):  (OpMymupoBaTh  MpPOBEpPSIEMbIE
MIPENIONIOKEHHUsI, COOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O00OPYAOBaHUSA, OIHUCHIBATH X0
ombITa ¥ (POPMYIUPOBATH BHIBOIBI;

BBITIOJIHATH IPSIMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEILHOMN BIAXXHOCTHU BO3/yXa, CUJIbI TOKA,
HaMpsDKeHUS C UCIOJb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PH3UYECKUX BEIHYMH,
CpaBHHBATh PE3yAbTaThl U3MEPEHUH ¢ YUETOM 3aJaHHOM aOCOIOTHOM MOTPEITHOCTH;



NPOBOJIUTH HCCIIEOBAHME 3aBUCHMOCTH OJHOW (DM3MYECKOM BEIMYMHBI OT JpPYro ¢
HCII0JIb30BAHUEM TIPSIMBIX H3MEpPEHUH (3aBHCHUMOCTb CONPOTHUBJIEHMSI IPOBOJHHMKA OT €ro
JUIMHBI, TUIOIAIN HONEPEYHOTO CEUYEHUs U YIEIbHOIO CONPOTUBIICHHS BEIIECTBA IIPOBOJHUKA,
CWJIbl TOKAa, HWAYLIErOo uepe3 IPOBOJHHUK, OT HAIPSDKEHHMs Ha MPOBOJHUKE, MCCIEI0BaHUE
[IOCJIEOBATEILHOTO W [ApajuIeJIbHOTO  COEIMHEHUH  MPOBOJHUKOB):  ILIAHUPOBATH
UCCIIeI0OBaHUE, COOMpPaTh YCTAHOBKY U BBINOJIHITH U3MEPEHMUSI, CIEeAys NPEI0KEHHOMY IUIaHY,
(bUKCHpPOBATh PE3YJBTATHl IOJYYCHHOH 3aBHCHMOCTH B BHJIE TaOnmuil M TpauKoB, JENaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHUS;
MIPOBOJIUTh KOCBEHHbIE M3MEpPEHUs (HM3NYECKUX BEMMUYMH (yHeNbHas TEIIOEMKOCTH BEIECTBA,
CONPOTHUBIIEHUE IPOBOJHMKA, PabOTa M MOIIHOCTb D3JEKTPUUECKOr0 TOKa): IJIaHUPOBATh
U3MepeHus, coOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs MPEUI0OKEHHOW MHCTPYKLMH, U
BBIYMCIISATH 3HAUEHHUE BEJINYNHBI,
coOroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1adopaTOpHBIM 000PyI0BaHUEM;
XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
OMOpOM Ha MX ONHUCaHMsS (B TOM YHCJE: CHUCTEMa OTOIUIEHUS JOMOB, TMTPOMETp, MHapoBas
TypOMHa, aMIepMETp, BOJIBTMETP, CUETUUK DJIEKTPUUECKON SHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
puOOpPHI, HarpeBaTelbHbIE 3IEKTPONPUOOPHl (IPUMEPHI), IEKTPUUYECKHUE TPEAOXPAHUTEIH,
AJIEKTPOMArHUT, JJIEKTPOJBHUraTelb MOCTOSIHHOIO TOKa), HCHOJb3ys 3HAHUS O CBOMCTBax
(buznyecKux ABJICHUN U HEOOX0AUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M U3MEPHUTENbHBbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHbIM pHUCYHKaM (PKUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, THUIPOMETD,
JIBUTATENh BHYTPEHHETO CrOpaHMsl, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AJIEKTPHUUYECKUX
1enei ¢ nocieAoBaTelbHBIM M MapauIeIbHBIM COCTUHEHUEM 3JIEMEHTOB, pa3jiMuasl YCIOBHBIE
0003HAYEHMSI HIIEMEHTOB MICKTPUUYECKUX LIENeH;
IPUBOAUTE NMPUMEPH! (HAXOAUTh MH(MOPMALKIO O MPHUMEPax) MPAKTHUECKOrO HCIOJIb30BaHMS
(bM3UYECKUX 3HAHUW B TIOBCETHEBHOM JKU3HU /IS 0OeCcTieueHHs 0€30TacCHOCTH MPU OOpaIeHUH ¢
npubopamMM U TEXHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbSl U COONIOJCHHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH CpeIe;
OCYLIECTBIIATh MOUCK HH(popManuu (u3nYecKoro cojepkaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAaHUM W 1yréM CpaBHEHMs JOIOJHMUTENbHBIX MCTOYHMKOB  BBIJCIATH
MHGpOpMaINIO, KOTOPast SBJISIETCS IPOTUBOPEUUBOM MIM MOXKET OBbITh HEJOCTOBEPHOM;
UCIOJb30BaTh IPU BBIIOJHEHMM Y4YeOHBIX 3aJaHUN HAy4HO-NOMYJSIPHYIO JIUTEpaTypy
(Gu3n4ecKoro cojep)KaHus, CIpPaBOYHbIE MaTepualibl, pecypchl cetu VIHTepHeT, BlaaeTh
npuéMaMi KOHCIEKTMPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHBIE NMUCbMEHHBIE U KPaTKUE YCTHBIE COOOIIEeHHs, 00001as nHpOpMaIuio
U3 HECKOJIbKUX MCTOYHHUKOB (PM3MUYECKOTO COJEPXKaHMsI, B TOM YHCIE MYOJIMYHO MPEACTaBIAThH
pe3yibTaThl IPOEKTHOM WM HCCIIEAOBATENIbCKOM JIEATENIBHOCTH, NPU 3TOM T'PaMOTHO
UCIOJb30BaTh U3YYEHHBIN MOHATUHHBIN ammapaT Kypca (PUM3HMKH, COMPOBOXKIATH BBICTYIUICHHUE
MpE3CHTALNEN;
IIPU BBIIIOJHEHUU y4EOHBIX MPOEKTOB M HCCIEeIOBaHUN (PU3MUYECKHX MPOLECCOB paclpelesiTh
00513aHHOCTH B IPYIIIIE B COOTBETCTBUHU C MMOCTABJICHHBIMHU 3a/1a4aMU, CJICAUTH 32 BHIIOJHEHUEM
IUTaHa JeWCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIH BKJIaJ B
NESITEIBHOCTh ~ IPYIIbI, BBICTPaWBaTh KOMMYHMKAaTUBHOE  B3aUMOJCHCTBHE, MPOSBIAA
TOTOBHOCTb Pa3periath KOH(IUKTHI.

K xoHiy oOyueHust B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb c(GOPMUPOBAHHOCTbH y OOyUaIOIUXCS YMEHHUI:
HCII0JIb30BaTh MOHATHUSA: CUCTEMA OTCYETA, MaTepUaIbHas TOUYKA, TPAEKTOPHsI, OTHOCUTEIbHOCTD
MEXaHUYECKOTO JIBUKEHMSI, nedopmarus (ynpyras, IUTaCTHYECKast), TpEHHUE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTbh M MEpPerpy3kH, LEHTP TSDKECTH, aOCOIOTHO



TBEPJI0€ TEJO, LICHTP TSHKECTH TBEPIOTO TEja, PAaBHOBECUE, MEXaHUYECKUE KOJIEOAHUS U BOJIHBI,
3BYK, HH(PA3BYK U YJIbTPa3BYK, AJIEKTPOMArHUTHbBIE BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIBbHO30PKOCTh, CHEKTPHI MCIYCKAHUS M IOTJOIICHUs, anbda, Oera- u
ramma-Hu3J1ydeHus, U30TOIIbl, IIEPHAsL SHEPTeTHKA;

paznuuath  sABIEHUS (PaBHOMEPHOE U  HEPAaBHOMEPHOE  MPSMOJIMHEHHOE  JBUKEHHE,
PaBHOYCKOPEHHOE TPSMOJMHEHHOE JBW)KEHHE, CBOOOJHOE TMAaJeHHE TeJI, PaBHOMEPHOE
JBUKEHHE II0 OKPYXHOCTH, B3aUMOJICHCTBUE TeEJI, PEAaKTUBHOE JBM)KEHME, KojeOaTelbHOE
NBIDKEHHUE (3aTyXalollHe M BBIHYXKJECHHbIE KOJeOaHUs), PE30HAHC, BOJIHOBOE JIBIXKCHHE,
OTpaXCHHE 3BYKa, MPSIMOJUHENHOE pacHpoCTpaHEHUE, OTPaKEHHWE M IPEJIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTPaKEHHE CBETa, PAa3JIOKEeHHE OeJOoro CBeTa B CIEKTP W CIOXKCHHE
CIEKTPAJbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HHUKHOBEHUE
JIMHENYaToro CreKTpa MW3JAy4eHHs) IO OMUCAHHI0O MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHWE U3YYEHHBIX (U3MYECKUX SIBICHUN B OKpyXKarouleM Mupe (B TOM
yuciie (pu3nUecKue [BJICHUS B MPUPOJE: NMPWIMBBI U OTIUBBL, JBIKEeHHE MiaHeT CoJIHEYHON
CHUCTEMBI, PEaKTUBHOE JBW)XCHUE MKHUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 7XO, I[BE€Ta TeJ, ONTHYECKHUE SBJICHUS B
npupoje, OHOJOrMYecKoe JEeWCTBHE BHJIMMOTO, YIAbBTPA(QHOJIETOBOIO U PEHTIE€HOBCKOIO
U3ITy4YeHUl, €CTeCTBEHHBIH paJuOaKTUBHBIM (OH, KOCMUYECKHE JIy4d, paJHMOaKTHBHOE
U3ITy4YeHUe MPHUPOJHBIX MHMHEpAJIOB, NEHCTBHE PAaJUOAKTUBHBIX H3IYyYEHUH Ha OpPraHu3M
YeJl0BeKa), MPU ITOM NEPEBOJUTH MPAKTHUECKYIO 33/1a4y B y4€OHYIO, BBIJIENSTH CYIIIECTBEHHbIE
CBOICTBa (IMpU3HAKN) PU3NYECKUX SBICHUI;

ONKCHIBaTh HM3y4YCHHbIE CBOMCTBA TeNl M (QHU3UYECKHE SBJICHUS, HCHOJIb3Ys (QU3NUECKUE
BEJIMYMHBI (CpEHSSI 1 MTHOBEHHAsI CKOPOCTb Tella MIPU HEPAaBHOMEPHOM JIBHKEHHH, YCKOPEHUE,
NepeMeleHue, MyTh, YyIJoBas CKOPOCTb, CHJIa TPEHHUs, CHJIa YIOPYrOCTH, CHJIA TSDKECTH,
YCKOpEHHEe CBOOOTHOTO TMajeHus, BEC Teja, MUMITYJIbC Teja, UMIYJIbC CHJIbI, MEXaHUYecKas
paboTa M MOIIHOCTh, MOTEHLIMAJIbHAS SHEPIUs Teljla, MOTHATOrO Haj MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATbHAS SHEPrUsl CXKATOM NPY)KHUHBI, KUHETUYECKash SHEprus, IMOJIHAsS MEeXaHW4yecKas
SHeprus, Mepuoj M 4YacrtoTa KoJieOaHWi, JJIMHA BOJHBL, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IMOKa3zareib MPEIIOMIICHUS Cpelbl), MPH ONHUCAHWUU MPaBUIBHO TPAKTOBATh
(buznyecKuil CMBICI UCIOJB3YEMbIX BEIMYUH, 0003HAUEHUS U €IUHUIBI (PU3MUYECKUX BEIHYMH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOUINE AAHHYIO (DU3UYECKYIO BEIIMYMHY C IPYTUMH BEIMYUHAMU,
CTPOUTH rpaQUKU U3y4ECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepH30BaTh CBONCTBA TeJ, (U3MYECKHE SBJICHHUS U MPOLECCHhl, HCIOJb3YysS 3aKOH
COXPaHEHHUs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPHUHIIMII CYNEPIO3UINN CHUJI, TPUHIUI
oTHOcuTenbHOCTH [amunesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS UMITYJIbCA, 3aKOHBI
OTpaXKeHHsI U MPEJIOMIICHUSI CBETa, 3aKOHBI COXPaHEHHUs 3apsSA0BOTO M MAacCOBOTO 4YHCET MPHU
SIEPHBIX PEAKIUsAX, IPU ITOM J1aBaTh CJIOBECHYIO (hOPMYIHMPOBKY 3aKOHA M 3aMUCHIBATH €r0
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBSACHATh (PU3WYECKUE IMPOLIECCHl W CBOMCTBA TeN, B TOM YHUCJIE€ U B KOHTEKCTE CHUTYyallHid
MIPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBIATh NMPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsicHEHHE U3 2—3 JOTHYECKHX IIaroB C OMOpPOM Ha 2—3 U3YyUEHHBIX CBOMCTBA (PU3UUECKHUX
SIBJIICHUH, GPU3UYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEI;

pemath pacyéTHbIe 3aa4l (OTHMpPAIONINECs HA CUCTEMY U3 2—3 ypaBHEHMIA), UCIIOJIb3Ys 3aKOHBI
u (GopMyIbl, CBs3bIBalONIMe (U3MUECKHE BETUYMHBI: HAa OCHOBE aHaln3a YCIOBUS 3aqaud
3aMMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HENOCTAIOIIME WM M30BITOUHBIC JAHHBIE, BHIOUPAThH
3aKOHBI U (OPMYIbl, HEOOXOIUMBIE [UIsI PEIICHHs, TMPOBOJUTH PacdY€Thl M OILEHUBATH
PEATUCTUYHOCT TIOMYYSHHOTO 3HAUEHUST (PU3NIECKON BETUYHHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU (PHU3UYECKHX METOJOB,
HCIOJIb3YSl ONMCAHWE HCCIEIOBAaHMs, BBIACIATH IPOBEPSIEMOE IPEAINOJIOKEHUE, OLCHUBATh



NPaBUIBHOCTh TOPSAKA TPOBEACHUS HCCIEIOBAaHMS, JA€iaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

MPOBOJIUTH OTBITH 1O HAOMIOACHUIO (U3MYECKUX SBICHUN WM (DPU3MYECKHX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHHS SHEPTHH, 3aBUCUMOCTH IepHOIa
KoJIe0aHUH IPYKUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aAMILTUTY/IbI MaJIbIX KOJEOaHUH, IPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETA, PassIoKeHHE Oeoro
CBETa B CHEKTp, U3yUYE€HHE CBOMCTB M300pak€HUS B IUIOCKOM 3€pKajieé U CBOMCTB M300pakeHUs
npeaMera B COOMparomieid JTuH3e, HaOMroIeHNe CIUTOIIHBIX U JIMHEHYaThIX CIEKTPOB U3ITy4CHHUs):
CaMOCTOSITEIIBHO COOMPAaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyJOBaHUs, ONHCHIBATh X0/
OTIBITA U €TO PE3YJbTaThl, POPMYIHUPOBATH BBHIBOJIBI;

MPOBOJIUTH MPH HEOOXOIUMOCTH CEPHUI0 TPSMBIX HW3MEPEHHH, ONpEAessisi CpelHee 3HaYeHue
n3MepseMoil BelnnuuHbl (POKYCHOE paccTOsiHME coOMparouieil JuH3bI), 000CHOBBIBATH BBIOOD
crioco0a n3MepeHus (M3MEpPUTEHLHOTO MPUOopa);

MIPOBOJIUTH HCCIICJOBAHUE 3aBHCUMOCTEH (PM3MYECKMX BEIWYHH C HCIIOJB30BAaHHEM MPSIMBIX
M3MEpEeHUH (3aBHCUMOCTh MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBIKEHHU 0€3 HadalbHOM
CKOPOCTH, TIepHoa KoJeOaHHii MaTeMaTHYeCKOTO MasTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTJia
OTpPaKEHHsI CBETa OT yIJIa MaJeHHs W yriia TMPEJIOMIICHHS OT yIila MaJeHUs): IJIaHWPOBATh
HCCIIeIOBaHUE, CAMOCTOSITEIFHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh PE3YJAbTATHI MOJYYCHHON
3aBHCUMOCTH (DM3MYECKMX BEIMYWH B BHUAE TaONWIl W TpPapHUKOB, JENaTh BBIBOABI IO
pe3ybTaTaM HCCIECIOBAHMNS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NIECKUX BEIWYHH (CPEIHSST CKOPOCTh M YCKOPEHHUE Tela
NIpH PaBHOYCKOPEHHOM JIBH)KCHUH, YCKOPEHHE CBOOOJHOTO TMaACHUs, KECTKOCTh TPYKUHBI,
KO3 (GUIIMEHT TPeHHUs CKOJBXKEHMs, MeXaHHdeckass paboTa M MOIIHOCTb, YacToTa U TEpUO]
Koe0aHUH MaTeMaTU4eCKOro M INPYXKHHHOTO MAsATHUKOB, ONTHYECKas CHUJla coOuparolei
JMH3Bl, PAJMOAKTUBHBIM (OH): IJIAHUPOBATh H3MEPEHUs, COOUPATh SKCIEPUMEHTAIBHYIO
YCTQHOBKY U BBINOJIHATh U3MEPEHUS], CIeLys IPEUI0KEHHON HHCTPYKIIUH, BBIYUCIISITh 3HAUEHUE
BEJIMYUHBl W aAHAJIM3UPOBATh IOJYYEHHBIE PE3yJIbTaThl C Y4ETOM 3aJaHHOM IOIPEIIHOCTU
U3MEPEHMUI;

co0Jr01aTh MpaBUJIa TEXHUKU 0€30TTaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;
pa3nuyaTh OCHOBHBIE IPU3HAKM M3YYEHHBIX (DU3MYECKMX MOJENeH: MaTepuaibHas TO4Ka,
a0COJIIOTHO TBEPZIOE TENO, TOUEUHbII MCTOUHHK CBETA, JIy4, TOHKas JIMH3a, [IJIaHEeTapHas MOJIEIb
aToMa, HyKJIOHHAasl MOJIeJIb aTOMHOT0 51/1pa;

XapaKTepu30BaTh MPUHLMIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOWCTB ¢
OMopoil Ha MX omnMcaHus (B TOM YHUCIE: CHUAOMETP, AATYUKHU IOJIOKEHMs, PACCTOSIHUA U
YCKOpEHHUs, pakeTa, 5XOJIOT, OYKH, HEepUCKOll, (oToammnapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOIN, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUSA O CBOMCTBAaX (U3UYECKUX
SBJICHUH U HEOOX0qUMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM H3YYEHHBIX TEXHHYECKUX YCTpPOICTB,
U3MEPUTENNbHBIX TMPUOOPOB M  TEXHOJOIMUECKUX TPOLECCOB MpPH pElIeHUH y4eOHO-
IIPAKTUYECKUX 3aj]ay, ONTHYECKUE CXEMBI Ul MOCTPOEHUS U300pakeHUIl B IUNIOCKOM 3€pKaje U
coOuparoIiei JIuH3e;

IPUBOANUTH NMPUMEPH! (HAXOIUTh MH(MOPMALKIO O MPHUMEpPax) MPaKTHUECKOrO HCIOJIb30BaHMS
¢u3nUecKruX 3HaHUH B TIOBCEIHEBHOM XU3HM U1 oOecrieyeHHus 0e30MacHOCTH NP 00palleHUH ¢
npubopaMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbS M COONIOJICHUS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOIIeH Cpefie;

OCYIIECTBIIATh MOMCK MHPOpPMaLUHU (PU3NYECKOTO cojepkaHus B MIHTepHeTe, caMOCTOSTEIbHO
(dbopMynupys MOUCKOBBIN 3ampoc, HAXOAUTh MYTH OIpENeNeHUs] JOCTOBEPHOCTH IOJIy4EeHHOMH
nH(pOpMAaIMK Ha OCHOBE UMEIOLIUXCS 3HAHUN U TOMOJHUTEIbHBIX HICTOYHUKOB,;

UCTOJb30BaTh TPU BBIIOJHEHMHM Y4YeOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(Gu3nYecKoro cojep)KaHMs, CIpPaBOYHBIE MaTepualibl, pecypchl ceth VHTepHeT, BIaieTh



npuéMaMi KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHHs HMHGOpPMAIMKM U3 OJHOW 3HAKOBOU
CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE WH(pOpMAIUU U3
HECKOJIBKUX HMCTOYHHKOB (PH3MUECKOTO COACP)KaHMs, IMyOIMYHO TMPEACTABIATh DPE3YJIbTaThl
MPOEKTHOW WJIM MCCIEeNOBATEIbCKONW JEATENbHOCTH, NP 3TOM TPaMOTHO HCHOJIb30BATh
M3yYEHHBIN MOHATUHHBIN anmapaT U3y4aeMoro pasjena GU3UKU U COMPOBOIKIATH BBHICTYIICHHE
MPE3CHTAINEH C yUETOM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KVIIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoasnsbie | IIpakTnuyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAOLIEro MUpa
11 ®dusnka - HayKa 0 MPUPOJIC 2 bubmorexa HOK
' YyKa 0 pUpOZ https:/m.edso0.ru/7f416194
bubmmoreka [IOK
12 DH3MUCCKHUE BEMHHEI 2 1 https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 MO3HAHUS 2 1 https://m.edso0.ru/7f416194
Hroro mo pazueny 6
Pasznea 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUN BellleCTBA
2.1 Crtpoenue BemecTa 1 bubmmorexa HOK
' https://m.edsoo0.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBHE YaCTHII 2 1 bu6moreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bubnuoreka [JOK
3.1 MexaHm|eckoe ABIKCHHC 3 https://m.edsoo.ru/7f416194
bubnuoreka [JOK
3.2 Muepuus, macea, n10THOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.3 Cruna. Bupiel cun 14 . 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 21



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

Pa3nea 4. JlaBinenne TBEPABIX TeJl, dKUAKOCTEH H ra3oB

41 Hasnenue. Ilepenaua nasiaeHus: TBEPAbIMU 3 bubnuorexka [JOK
' TeJaMH, )KUIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 | Masnenme sxupxoctn ° https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 Amocheproe nassenne 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE B 7 3 bubnuorexa [JOK
' HHX TeJI0 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nea 5. PaGora u MomiHOCTb. JHeprus
bu6moreka [IOK
>1 Pabora u momtsocTs 3 . https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.2 Tpoctsie MexaHH3MEI > . https://m.edsoo0.ru/7f416194
bu6moreka [IOK
53 Mexauuueckas sHeprus 4 1 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 06pA30BATEIBHbIE
padoTsI padoThbI pecypest
Pasnen 1. TensoBble siBJIeHUs
11 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
' P m https://m.edsoo.ru/7f4181ce
bu6mmoreka [{OK
12 Terossie mporecce! 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
Paznea 2. DyieKTpuYecKHe M MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE TeJla U v 1 bubnuorexa [JOK
' UX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
23 MarHutibie ApicHis 6 ! 15 https://m.edsoo.ru/7f4181ce
2.4 DneKTpOMarHuTHas UH us 4 bubmorexa [IOK
' p AYKIL https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ NpOrpaMMEI Beero Ko;Tpo.m,m,le HpﬁaKanecm/le 06pazoBaTeIbHbIE
padoTsI padoThI pecypest
Pazjnen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bu6mmoreka [{OK
' OITMICaHHUS https://m.edsoo.ru/7f41a4a6
. bubnuotexa [JOK
12 Baanmoperictene Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3axonnI coxpaneHus 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Paznea 2. MexaHnveckue KoJieO0aHUsSI M BOJIHbI
2.1 Mexannyeckue Koyie0aHus 7 3 ]f?tl/tISJsI'I;I/(r)rT\eeI:jig)OrIlfﬂ f412436
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 ]f?tl/tISJsI'I;I/(r)rT\eeI:jig)OrIlfﬂ f412436
Hroro no pazgeny 15
Pa3znes 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnuoreka [JOK
' AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
4.1 3aKOHBI PacIpOCTPaHEHHUS CBETA 6 2 ﬁtl/tIngI'I;I/(r);ZIEjasc]){)OrIlfﬂ f413426
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHUE IPUOOPHI 6 3 https://m.edso0.ru/7f41a4a6
4.3 Pa3noxxenue 6enoro cBeTa B CIIEKTP 3 2 bubmorexa LIOK

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



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

Hroro no pazgeny 15

Paznea S. KBaHTOBBIE SIBJICHUS
bu6mmoreka [IOK

5.1 Hcnyckanue u moriomneHrne CBeTa aroMoM 4 1 https://m.eds00.ru/7f41a4a6
bu6mmoreka [{OK

5.2 CTpoenue atomnoro spa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK

5.3 SlnepHsie peakiuu / 1 https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pa3nes 6. IloBTopuTeibHO-0000 a0 1M I MOAYJIb

6.1 [ToBTOpEeHue 1 06001IeHNE CONepHKAHUS 9 5 bubnuoreka [IOK

' Kypca ¢pusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazmeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne KoJunyecTBo yacoB Jara JJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoasubie | [IpakTuyeckue W3ydenus o0pasoBaTejibHbIE
padoTsI padoThbI pecypcbl
1 ®u3nka — Hayka o npupoje. ABiaeHus 1
pupoabl. Du3ndeckue sBICHUS
2 MexaHuveckue, TEIIOBbIC, IEKTPUUECKHE, 1
MarHUTHBIE, CBETOBBIC, 3BYKOBEIC SIBJICHHUS
3 du3nyecKue BEIMINHBI U KX U3MEPCHHE 1
VYpok-uccnenosanue "N3mepenue
4 TeMIepaTypbl MPU MOMOIIHU KUJTKOCTHOTO 1 1
TEepMOMETpA U AaTYNKa TeMIepaTypsl"
Kak ¢usuka u npyrue ecTeCTBEHHbIE HAYKH
W3y4aroT npupoay. EcrecTBeHHOHAYYHBIN bu6moreka [IOK
5 1 ]
MeTo 1 mo3Hauus. Onucanue Gpu3nIecKux https://m.edsoo0.ru/ff09f72a
SIBJIEHUH C TIOMOIILIO MOJZIEIEN
VYpok-uccnenoBanue "[IpoBepka runoTesbl:
5 JTATBHOCTH MOJIETA IMIApUKA, IMYIIIEHHOTO 1 1
TOPU30HTAJIBHO, TEM OOJIbIIIE, YeM OOJIBITIE
BBICOTA MMycKa"
Ctpoenue BemecTBa. ONBITHI
7 ,Z[OII()aSBIBaIOHIHIie JIUCKPETHOE :JTpOCHI/Ie 1 Brbmiorexa LOK
https://m.edsoo.ru/ff09fe0a
BEIICCTBA
8 JIBMDKEHUE YaCTHII BEIISCTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITHI 1O
9 HaOJIOACHUIO TEIJIOBOTO PACIIUPEHUS 1 1
ra3oB»
10 ArperatHble COCTOSIHHSI BEIIECTBA 1
B3anMocBsI3p MEK Ty CBOMCTBAMHU BEIIECTB
11 B pa3HBIX arperaTHII?IIX COCTOSTHUSIX I/IHI/I-IX 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYISIPHBIM CTPOSHHUEM.



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

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI

Mexannueckoe aBuxeHue. PaBHoMepHoe u

bubmuoreka [JOK

12 HEPaBHOMEPHOE JIBIIKCHHE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 Ckopoctb. EqMHHAIIBI CKOPOCTH https://m.e dSCI)_E) (u/Ff0a079¢
bubmmoreka [{OK
14 Pacuer nmytu ¥ BpeMeHU ABUKEHUS https://m.edsoo.ru/ff0a0aed
15 gj;ﬁ;g;é;?:g;eiiipggﬁ ﬁquHHa bubmaorexa LIOK
U3MEHEHUS CKOPOCTH JIBUKEHHUS TEIl https://m.eds00.1u/ff0a0c10
16 IInoTHOCTH BemiecTBa. Pacuer Macchl u bubmmoreka [{OK
o0beMa Tella 1Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHnas pabota «OmnpeneneHue
IUIOTHOCTH TBEPOTO TEJIa»
18 Pemenne 3agau o teme "I1MOTHOCTH bu6moreka [IOK
BerecTa" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepUCTHUKaA B3aUMOICUCTBUS
tein. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas paborta «3ydenne
20 3aBUCHUMOCTH pacTsbkeHus (aedopmariun)
MIPY>KUHBI OT MPUIIOKCHHON CHITBD)
21 SAsnenue tarorenus. Cuia TSDKECTH
22| rena. Boo rena. Pewtcnme saxa no seve Bubanorexa IOK
. . g https://m.edsoo.ru/ff0al778
Cuia TsKecTH
23 Cuna TsKeCcTu Ha APYrux IUlaHeTax. bu6mmoreka [JOK
du3nYeCKUe XapaKTEPUCTHKH IIJIAHET https://m.edsoo.ru/ff0a1502
bubnuoreka [JOK
24 N3mepenue cun. lunamometp https://m.e dS(I)_E).ru IFf0al8ce
bu6mmoreka [JOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubnunoreka [JOK

OJIHOM IIpsIMOM. PaBHOACHCTBYIOIIAS CUII

https://m.edsoo.ru/ff0ala70



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

Pemenue 3amay mo reme

27 n - n
PaBHOIelicTBYIOIIAsT CHIT
28 TpeHune ckoJIb)KEHUS U TPEHUE TTOKOSI. bubmuorexa [IOK
Tpenue B mpUpojie U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopras pabota «/3ydeHue
29 3aBUCHMOCTH CUJIbI TPEHUS CKOJIbKEHUS OT bubnuorexa [JOK
CHJIBI JIABJICHUSI U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPHKACAIOIIUXCS] TTOBEPXHOCTEH»
30 Pemenue 3agau Ha onpenenexHue
PaBHOJEHCTBYIOIIEH CHUIIBI
Pemenue 3agau mo remam: «Bec Tenay
’ bubnuoreka [JOK
31 «I'paduyeckoe n300paskeHUE CHIDY, https://m.e dS(])_E) ru/ffoalde0
«Cunbly, «PaBHOACHCTBYIOMIAS CHID» — :
KonTposbHas paboTta o Temam:
30 «MexaHnueckoe IBKeHHne», «Macca,
MJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0pakeHue cum, «CUITbDy
33 Jasnenue. CiocoObl yMEHBIICHUS 1 bu6mmoreka [IOK
YBEITUYEHUS JTaBICHHS https://m.edso0.ru/ff0a20a6
34 JaBnenwne raza. 3aBUCUMOCTD JaBJICHUS bu6mmoreka [IOK
raza oT 00bEMa, TeMIeparypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus: TBEPABIMU TEIaMHU, bu6mmoreka [JOK
JKUIKOCTSIMH M Ta3aMU. 3aKoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHne B )XHUIKOCTH U T'a3e, BBI3BAHHOE bu6mmoreka [JOK
JIECTBUEM CHJIbI TSIKECTH https://m.edsoo0.ru/ff0a2718
37 Pemenune 3ama4d no teme «/laBieHue B bubnuoreka [JOK
KUIKOCTH M rasze. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 CooOmmaronuecs cocyapl
HHIarott YA https://m.edsoo.ru/ff0a2970
. bubnmuoreka [JOK
39 I'mppaBnuueckuii mpecc . .
https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. [IopIIHEBOM KUIKOCTHBIN

HacocC



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

Atmocdepa 3emmn. [Ipuunnb

a1 CYIIIECTBOBAHUS BO3AYIIHON 000JIOYKH bubnmoreka [JOK
3emutn. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJI yDOBHEM MOPS
bubmmoreka [{OK
42 Bec Bo3nyxa. AtmocdepHoe naBiieHne https://m.edsoo.ru/ff0a2b5a
43 W3mepenne atMoCc(epHOTO IaBICHUS. bubnuorexa [JOK
Ombit Toppuuerm https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [JOK
BBICOTHI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau mo reme "Atmocheproe
naByieHue"
HCTBUE )KHUJIKOCTH M T'a3a H
47 ggr;yme:moeﬂla (I){(I:/IX Ten(e)l.gejlkp?mMe)IOBa bubmorexa LIOK
https://m.edsoo.ru/ff0a3276
cuiia
18 manmaonich oo, aeherspone ma BuGuorera LIOK
’ https://m.edsoo.ru/ff0a33fc
TE€JI0, IOTPYKEHHOE B )KHJIKOCTh
JlaGopaTopHas paboTa 1o Teme
49 «HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6mmoreka [JOK
BOJI€ OT 00BbEMa IOIPY)KEHHOM B KHUIKOCTh https://m.edso0.ru/ff0a3514
YacTH Tena»
bubnuoreka [JOK
S0 Hnapatme Tex https://m.edscﬁ).ru/fansa%
Jlaboparopnas pabota "KonctpynpoBanue
51 apeoMeTpa WM KOHCTPYHUPOBaHUE JIOJKH U
ompezeneHue e€ rpy3onoabEMHOCTH"
52| cyron. Bosmymonsasamen. «llamtennc ubmiorera LIOK
‘ . https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, )KUAKOCTEH U Ta30B»
53 MexaHnuueckas paboTa bubmmorexa [IOK

https://m.edsoo.ru/ff0a3f82



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
https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a3f82

54

MomHocTts. EquHuIEl MOIITHOCTH

bubmuoreka [JOK
https://m.edsoo0.ru/ff0a3f82

55

VYpok-uccnenoranue "Pacuér MoiHoCTH,
pa3BHBAEMOM TIPH MOABEME TI0 JIeCTHHIIE"

56

IIpocTeie Mexanu3msl. Peryar. PaBHoBecue
CWJI Ha pplyare

57

KonTpomsHas padora o Teme «JlaBneHnue
TBEPABIX TN, KUAKOCTEH U ra30By /
Bcepoccuiickas mpoBepouHas paboTa

58

PesepBubIit ypok. PaboTta ¢ Tekctamu no
teMe «/laBieHue TBEPABIX TN, KUAKOCTEN
u ra3oB» / Beepoccuiickas mpoBepoyHas
paborta

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4ffe

59

Peryaru B Texuuke, ObITY U IPUPO/IE.
JlabopaTtopHas pabota «lccnenoBanne
YCIIOBUHM PABHOBECHS pblUara»

0.5

bu6moreka [IOK
https://m.edso0.ru/ff0a478e

60

Pemrenue 3aga4q mo reMe «YCI0BUS
PaBHOBECHS pbIyara

bu6mmoreka [IOK
https://m.edso0.ru/ff0a48a6

61

Koaddumuent monesnoro aecTeus
MexaHusma. Jlaboparopnas padota
«M3mepenue K1/ HakJIOHHOM MIOCKOCTH»

0.5

62

Pemenne 3agau mo teme "Pabora,
moiHocTh, KIT"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexannueckas sHeprus. Kunetnueckas u
MMOTEHITUAIbHAS YHEPTUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3akoH COXpPaHCHUA MEXaHH4YeCcKOM OHCPIruu

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAIbHOE ONIPECIICHHE
W3MEHEHHUs KUHETUYECKON 1
MOTEHIMAJIbHON SHEPT UM NIPU CKaTbIBAHUHU
TeJa 0 HAKJIOHHOM MJIOCKOCTH"

66

Htoropas KOHTPOJIbHAA pa60Ta



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
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

67 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1 bubnuorexa [JOK
teme "MexaHudeckoe JIBuKeHue" https://m.edsoo.ru/ff0adee6
Pesepubliit ypok. PaboTta ¢ Tekcramu no

68 ; " 1
teme "PaboTta. MomHOCTh. DHEprus

OBLIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe NN poBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
/i Beero poJibHble | [IpakTHyeckue WayueHns paszoBareJ e
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX ogblTiHe 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pa3mMep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEpAOTO, )KUAKOTO U 1 bubmmoreka [{OK
ra3000pa3HOro COCTOSIHUIT BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPJIOTO, JKUIKOTO 1
4 ra3000pa3HOr0 COCTOSTHUM BEIECTBA Ha 1
OCHOBE TIOJIO’KEHHUI MOJIEKYJIIPHO-
KHMHETUYECKON TEOpUHU
5 Kpucrannmaeckue u amopdabie Tena 1 bubmmorexa HOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubmuorexa [JOK
IToBEepXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacMpeHnue U CKATHE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS YaCTHI]
Buytpennss sueprusi. CriocoObl U3BMEHEHUs bubnnorexa [JOK
9 . 1 .
BHYTPCHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
10 Bret remonepeatin ! https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakruyeckoe
HCII0JIb30BaHHE TEIIOBBIX CBOMCTB bu6mmoreka [JOK
11 1 1 )
BEIIECTB M MAaTEPHAIIOB B IIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KoaunuecTBo Temnotsl. Y aenbHAsS 1 bu6mmoreka [JOK



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

TEIIIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OalaHca. bubnmoreka [JOK
TerooOMeH 1 TeII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padota "HccienoBanue
14 SIBJIGE?I/I?I TEHJIO(I))GMeHa npu CMIGIIHI/IBaHI/II/I bubnmorexa [TOK
o Ha Tp " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOPSTYeH BOJIBI
Pacuer xommdecTBa TEILIOTHI,
15 HE0OX0IMMOTO JIUIsl HarpeBaHus Teja v
BBIJICIIIEMOTO MM TTPH OXJIAXKICHUU
Jlaboparopnas padota "Onpenenenue bubnuoteka [JOK
16 o " .
yIIETbHOMN TEIIOEMKOCTH BEIECTBA https://m.edsoo.ru/ff0a6bb0
OHeprus TOIUIMBA. Y IebHAs TEII0Ta bubnuoreka [IOK
17 .
CrOpaHus https://m.edsoo.ru/ff0a7b5a
18 Efii:iﬁﬁlgggifE§§B2?235HaﬂTEHHOTa bubmorexa [TOK
P ihde https://m.edsoo.ru/ff0a71d2
JIaBJICHUS
JlabopaTtopHnas pabora "OmnpeneneHue bubmuoreka [OK
19 o " .
yIEIbHOMN TEIUIOTHI TUIABJICHUS JIb1a https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanue 1 KOHICHCAIIHS. bu6mmoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Temiora
napooOpa30BaHMs ¥ KOHICHCAIIUH. bu6mmoreka [JOK
21 .
3aBHCHMOCTb TEMITEPATYPHI KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(epHOTro TaBJICHHUS
22 "Ompereacne ommocremmon staxnooH BuGmorera I1OK
pedl . https://m.edsoo.ru/ff0a7628
BO3JIyXa
23 Pemenue 3a1ay Ha onpeneneHue
BIIQYKHOCTH BO3/yXa
[TpuHIMIBI paOOTHI TETJIOBBIX JBUTATENCH.
24 ITapoBas TypOuHa. J[Buratenb BHyTPEHHET O

CrOpaHus



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
https://m.edsoo.ru/ff0a7628

KII[ TermoBoro aurarens. Tennoseie

bubmuoreka [JOK

25 JIBUTATENIN M 3aIIUTa OKPYXKAIOUICH CPeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHMsI U [IPEBPALLEHUS
SHEPTUH B TETUIOBBIX MpOIeccax
IToaroToBka K KOHTPOJBbHOM
27 Te(l)vf[e ?TC;HJI?)BBIE(’:) agﬁ(éﬁn;nfﬁizzis bubmorexa [TOK
N " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BEIIECTBA
Kontponbhas padota o teme "TemioBbie
28 ﬂBHCIfI/ISI. I/I3M£HGHI/IC arperaTHbIxX bubmorexa HOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHUI BEIIEeCTBa
29 DnekTpuzanus e [[Ba poga
ANEKTPUIECKUX 3aPSII0B
30 Ypok-uccnenoBanue "IieKTpu3aus Te
VHJYKIUEN U IIPU CONTPUKOCHOBEHHUH"
31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnuoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe nose. HanpskeHHOCTh
32 BJIGKT;)I/I‘IGCKOFO TIOJISL. HpI/II)Han bubmorexa [TOK
. https://m.edsoo.ru/ff0a8ala
CYIEPIO3UINH ATEKTPUUECKUX MOJIeH
33 Hocwurenu snexTprueckux 3apsioB.
DneMeHTapHbIi 3apsia. CTpoeHrue aroMa
34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHECHHMS DIIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bu6mmoreka [JOK
DIIEKTPUYECKHX 3aPSI0B https://m.edsoo.ru/ff0a90cc
B oymecrmonamn, Herommm bubmiorera LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JIe¥cTBUS DIEKTPUUECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenosanue "Jleiicteue

QJICKTPUYCCKOT'O I10JIS Ha ITPOBOJHUKH U



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
https://m.edsoo.ru/ff0a8ef6
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https://m.edsoo.ru/ff0a96b2

JTUBIEKTPUKH"

DNEeKTPUYECKUM TOK B METaJJIax,

bubmuoreka [JOK

39 KHUJIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838
40 DNeKTpuYecKas 1enb U €€ COCTaBHbIC YaCTH
a1 Cuna toka. JlaboparopHas pabora 05 bubnuorexa [JOK
"H3MepeHune u peryupoBaHnue CHIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKkTpuyecKoe HarnpsikeHue. BoinbTMeTp.
42 Ha6op€1TopHasi pa6o$a "U3mepenue u i 0.5 bubmorexa [TOK
f https://m.edsoo.ru/ff0a9e14
PETYIIMPOBAHUE HATIPSKCHHUS
43 CornpoTHBiieHHE POBOAHUKA. Y IETEHOE bubnuoreka [JOK
COIPOTHUBIJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTta "3aBUCHMOCTb
44 3JIEKTPUUECKOTO COMPOTUBIICHUS 1 bubmuorexa [JOK
MIPOBOJIHUKA OT €r0 JTHHBI, IIOIIa K https://m.edsoo.ru/ff0aa738
MOTEPEYHOI0 CEYCHUS U MaTepraia”
45 3aBUCUMOCTbh CHJIBI TOKA OT HAMPSIKEHUS. bubmuorexa [JOK
3akon OMma JuIs yJacTKa HeIu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHnas padorta "HcciaenoBanue
3aBUCUMOCTH CHJIbI TOKA, UYILIETO Yepe3 bubmuorexa [JOK
46 1 )
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE U apauieIbHOE
COEJIMHEHUS POBOIHHUKOB
Jlaboparopnas pabota "[IpoBepka mpasuiia
CJI0’KEHUS HaNPSHKEHUM MpU bubnnoreka [JOK
48 1 )
M0CJIeI0BATEIPHOM COCAMHCHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
o | mopmoan s Tiponcps pasur 1 Buorra LOK
,, https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3ana4 Ha IpUMEHEHUE 3aKOHA bu6mmoreka [JOK

Owma U PA3JIMYHOTO COCANHCHU S

https://m.edsoo.ru/ff0aaf8a
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MIPOBOJTHUKOB

51 PaboTa 1 MOITHOCTH IEKTPHUECKOTO TOKA. bubmuorexa [IOK
3akon Jlxoys-JIenma https://m.edsoo.ru/ff0ab124
JlabopaTropnas pabora "OnpeneneHue
52 a60TpI)I " ionnfocm BJIGKTpI/IIlIIeCKOI‘O 1 Bubnmorexa HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE IEITH U IIOTPEOUTENH
53 JJIEKT pH%CKofI ;ﬂe iU B 6rl))lT KopoTtkoe bubmmorexa LIOK
p p y- Rop https://m.eds00.ru/ff0ab660
3aMBIKaHHE
54 IlocTosTHHBIC MAarHUTEI, NX B3aMMO/ICIICTBHE
55 Ypok-uccnenoanue "N3yueHne noneit 1 bubmuorexa [JOK
[IOCTOSIHHBIX MAarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarautHOE 1oJie. Marautraoe noyie 3emMian bu6moreka [IOK
56 )
U €ro 3Ha4YeHUe I )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroroBka K KOHTPOJIBHOM paboTe MO
Teme "DIEeKTPUUECKUE 3apsIbl. bubmuorexa [JOK
57 . )
3apsKeHHBIE TENIA M UX B3aUMO/ICHCTBHSL. https://m.edsoo.ru/ff0abd2c
[TocTosTHHBIN AIIEKTPUYECKUI TOK"
KonTtponbHas padoTa o teme
"DyekTprUUecKue 3apaabl. 3apsHKeHHBIS
P P p . bu6mmoreka [JOK
58 Tella U MX B3auMoaercTBHS. [1oCcTOSHHBIN .
. " . https://m.edsoo.ru/ff0abea8
anekTpudeckuit Tok" / Beepoccuiickas
MpoBepoYHas pabora
PesepsHrIii ypok. PaboTa ¢ TekcTamu 1Mo
p” yp N . " bu6mmoreka [JOK
59 Teme "I1oCTOSTHHBIN EeKTpUYECKU TOK" / .
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHas pabota
IBIT DpcTeaa. MarHuTHOE oIS
60 gIeKT igeCKiFO Toka MarautHoe 1moJje bubmorexa LIOK
p https://m.edsoo.ru/ff0acld2
KaTYIIIKH C TOKOM
[IpuMeHeHne SIeKTPOMarHuTOB B TEXHUKE.
bu6mmoreka [JOK
61 JlaGopaTopnas pabora "H3yueHue 0.5 u

JIECTBHUS MAarHUTHOTO MOJISA Ha IMPOBOJHUK

https://m.edsoo.ru/ff0ac74a
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¢ TOKOM"

62

DNeKTpOoABUTaTENb OCTOSIHHOTO TOKA.
Hcnosib30BaHuE JIEKTPOIBUTATENIEH B
TEXHUYECKUX YCTPONUCTBAX U Ha
Tpancnopre. Jlaboparopnast paboTa
"KoHcTpyupoBaHue u u3ydeHue padboTsl
AJIEKTpOIBUTATENA"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

63

Omnbrter @apages. 3aKoH
AJIEKTPOMAarHUTHOM MHAYKIMU. [IpaBuio
Jlenna

64

OnekrporeHeparop. CocoObl MoTydeHUs
AIEKTPUICCKOM SHEPTUHU. DIEKTPOCTAHIIAN
Ha BO300HOBIISIEMBIX HCTOYHUKAX OHCPTUun

65

[ToaroroBka K KOHTPOJIBHOM paboTe MO
Teme "DIEeKTPUYECKUE U MarHUTHbIE
SIBJICHUS"

66

Hrorosas koHTpoJIbHAs paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

67

PeseprubIit ypok. PaboTta ¢ Tekcramu mo
Teme "TensoBeie BJICHNS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHbIit ypok. PabGoTta ¢ TekcTramu no
Teme "MaruuTtHble BiIeHUA"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
o/ Beero poabHble | [IpakTHyeckue e — pasoBateJ e
padoTsI padoThbI pecypchl
1 Mexanundeckoe aBuxenue. MarepuanbHas 1
TOYKa
2 Cucrema orcueta. OTHOCUTEIILHOCTh 1 bubnuoreka [JOK
MEXaHHYECKOTO JIBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOJIIMHEWHOE JBHKEHUE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE npsiMOIuHENHHOE
4 nekeHne. CpeaHsss 1 MTHOBEHHaAS 1
CKOPOCTh
5 [IpssMonMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [IOK
JBYOKEHHUE. Y CKOPCHHE https://m.edsoo.ru/ff0ad8d4
CKopOCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKEHHS. [ 'paduk 1
CKOPOCTH
7 yoxopenin tens mpw pasnoyeropertion ) ) uGmiorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JBUKCHHUH 110 HAKIIOHHOW TJIOCKOCTH
8 CBoOopanoe magenue teir. OneiTel [ anunes 1
O Hepmosn wacrors oopartenan, Tmeimann | 1 ubmiorexa LIOK
’ https://m.edsoo.ru/ff0ael76
yrI0Basi CKOPOCTH
10 LlenTpocTpeMuTeIbHOE YCKOPEHHE 1
. bubnuoreka [IOK
11 IlepseIii 3akoH HproToHa. BexTop cuiibl 1 https://m.eds00.ru/ff0ae612
12 Bropoi1 3akoH HeroTona. 1 bubnuoreka [IOK
PaBHO€iicTBYIOIIAs CHia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herotona. Cynepnosunus 1 bubnuoreka [IOK
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CHII https://m.edsoo.ru/ff0ae982
14 Pemrenue 3a1a4 Ha IpUMEHEHUE 3aKOHOB bubmuorexa [IOK
Herotona https://m.edsoo.ru/ff0aeb6c
bub6mmoreka [{OK
15 Cuna ynpyrocti. 3aon T'yxa https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anau no teme «Cuia ynpyroctu»
17 Jlaboparopnas padota «OrnpeneneHue bubnuorexa [JOK
KECTKOCTH MPYKHHBID» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cua Tperms https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuia TpeHUS» bubmuorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas pabota "Onpenenenue bubmuorexa [JOK
K03 dUIMeHTa TPEHHS CKOTbKeHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agay nmo teMme "3akoHnl HeroToHa. bu6mmoreka [IOK
Cuna ynpyroctu. Cuia tpenus” https://m.edsoo.ru/ff0afb8e
22 arotemmm, Yeropemne craomore Bubmotera LIOK
’ https://m.edsoo.ru/ff0af044
NaJeHUs
Ypok-koHpepenius "JIBHKeHUE TET BOKPYT
23 rpaBuTaniioHHOro 1eHTpa (CoaHeyHas
cuctema). ['amaktuku"
24 Pemrenne 3agay nmo teMme "Cuiia TSHKECTH U bu6mmoreka [JOK
3aKOH BCEMHUPHOI'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocMHuueckast CKOPOCTb. bubnunoreka [JOK
HeBecoMoCTh 1 mieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.
AbcomotHO TBEpAOE Teno. PaBHOBecue bubnunoreka [JOK
26 . IS .
TBEPJIOTO TeNa C 3aKPETUIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpamieHus. MomeHt cuibl. LleHTp Tsxectn
o7 PaBHOBecHe MaTepuanbHOW TOUKH.

AbcomoTHO TBEpAOE Teno. PaBHoBecue
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TBEPAOTO Teja C 3aKPEMIIEHHONW OChIO
BpaieHuss. MoMeHT cwibl. LIeHTp TspkecTn

Pemrenne 3agau mo reme "MOMEHT CHIIBL

bubmmoreka [{OK

28 Lentp TsoxecTr" https://m.edsoo.ru/ff0b02b4
| R o ptor B orea 10K
BsamvoeiicTaie Ter” https://m.edsoo.ru/ff0b0408
0 Meameokce ammene. ubmiotera LIOK
BsammoeiicTae Ter” https://m.edsoo.ru/ff0b06ec
| e e My o, S oo 10K
HeYIpYIoe B3aHMOIeHCTRHE https://m.edsoo.ru/ff0b07fa
30 Pemenne 3agau o teme "3akoH bu6moreka [IOK
COXpaHEHHs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
33 Ypoxk-koupepennus "PeakTuBHOE
JBH>KEHUE B IPUPOJIE U TEXHUKE"
34 Mexanuveckast paboTa 1 MOIITHOCTh ﬁggg?/%zzii%/ﬁomas 4
35 PaboTa cumbl TSHKECTH, CHITBI YIIPYTOCTH U bubmuoreka [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «OmnpeneneHue
36 paboThI CUJIBI TPEHUS TIPU PaBHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIBHOMN
TTOBEPXHOCTH»
37 Cs3b sHepruu u padoThl. [loTeHmansHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETUYECKOW PHEPTHH https://m.edsoo.ru/ffob0c32
39 3aK0H COXpaHEHHS YHEPTUH B MEXaHUKE
40 JlaGopaTopnas pabora «3yueHue 3akoHa bubnuoreka [IOK

COXPAHCHUS SHCPIrUM»

https://m.edsoo.ru/ffOb12fe
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a1 KomnebaTenpbHOE IBHIKCHHE U €TI0 bubmuoreka [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatoiue KojieOanus. BeiHyk1eHHbIE bubnuorexa [JOK
KoJiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKuii ¥ IPY>KUHHBIM MassTHUKH
Vpok-uccnegoBanue «3aBUCHMOCTD
44 ngpnogla KOerGaHI/Iﬁ OT KECTKOCTH bubmorexa [TOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a
45 [IpeBparenue sHEPTUN IPU MEXAHUYECKUX
KOJICOaHMIX
JlaboparopHnas padora «OnpeaeiacHue
46 qaCTome Hpnepp?ona KOJ‘IG63§I/§/’I bubmuorexa LIOK
https://m.edsoo.ru/ff0blaec
MPYKUHHOTO MasTHUKA)
Jlaboparopnas padora «IIpoBepka
47 HGSaBII)/ICI/Il\l/:I)OCTI/IpHepI/IO)Ia IfonegaHHﬁ rpysa bubmorexa [TOK
’ https://m.edsoo.ru/ff0b197a
MTOJIBEIIICHHOTO K HUTH, OT MacCHI TPy3a»
Mexaandeckue BoJIHBI. CBOMCTBA
48 MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1 bubmorexa LIOK
https://m.edsoo.ru/ff0b21fe
TTOTIEPEYHBIE BOJTHBI
49 Ypok-koHpepeHnius "MexaHnueCcKre BOJHBI
B TBEpJ0oM Tene. CelicMuyecKkue BOJHbI"
50 3ByK. PacripocTpanenue u oTpakeHHE 3ByKa
51 Ypok-uccnenoanue "Habmrogenue
3aBHUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC
53 Ypok-koHpepeHus "YnbTpa3ByK u bu6mmoreka [JOK
" )
MH(pa3BYK B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0b23ca
IToaroroBka K KOHTPOJILHOM padoTe II
54 Te(;fe ?3ZKOHH ngpggeHI/I:. I\I/)[ei(a)milq:wne Eubmorexa OK
" https://m.edsoo.ru/ff0b25f0
KOJICOAHMS U BOJIHBI
55 KonTtponpHas pabora o Teme "3aKoHsl
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coxpaHeHus. MexaHu4ecKue KoJieOaHus u
BOJIHBI"

DNeKTpOMarHuTHOE TOJIE.

bubmmoreka [{OK

56 DJIeKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpox-koudepenuus "llkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcrionbp3oBanme bubnuorexa [JOK
AIIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpoxk-uccnenopanue "M3yueHue cBONCTB
59 3J'IpeKTp0Mal“Ii[I/ITHI)IX BOHHy: TIOMOIIBIO bubmorexa HOK
https://m.edsoo.ru/ff0b2c6c
MOOmIBHOTO Tenedona"
60 Pemenwue 3a1a4 Ha OMpE/IENCHHE 1acTOTEI
JUTAHBI 3JICKTPOMArHUTHOHN BOJTHBI
61 DJIEKTpOMAarHuTHas MpUpoJia CBETA. bubmuorexa [JOK
CkopocTh cBeTa. BotHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 pacrpocTpaHeHHE CBETa. 3armenust ComHIa bubmorexa [TOK
https://m.edsoo.ru/ffob3658
u JIyHbI
3aKOH OTpaKeHMs CBeTa. 3epkana. Penienue
63 3a/1a4 Ha Il)'IpI/IMeHeHI/Ie 3a1<01—11)a OTPaKEHUS bubmmorera [IOK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS bubnuoreka [JOK
cBera https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 I/ICHOHLBOBz;r{lide HOJ'IHOFIZ) BHYTPEHHETO bubmorexa HOK
https://m.edsoo.ru/ff0b3c5c
OTpaXKEHHsSI B ONTHYECKUX CBETOBOJAX
Jlaboparopnas pabota "HccnenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
JTy4a OT yIJia MajeHus Ha TPpaHulle "BO3IyX-
cTekno""
67 VYpoxk-koHpepenuus "McnoapzoBanue
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MOJIHOTO BHYTPEHHET'0 OTPaKeHUSI:
CBETOBO/IbI, OITHKOBOJIOKOHHAS CBSI3b"

68 JInn3el. Onruyeckas CHiia JTUH3bI bubmorexa HOK
' https://m.edsoo.ru/ffob3f2c
69 [TocTpoenue n300paKeHUH B TMH3AX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
TOpHast Ta "On HH
o | piopmopnes o Ompeneme, Buorera 10K
g " https://m.edsoo.ru/ff0b4206
coOMparoIen JTNH3bI
7 Ypok-koupepenius "OnTuyeckue bubnuoreka [JOK
JIMH30BbIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckasi cucteMma. 3peHue bubmorexa [TOK
: https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "Jledexto 3penus. Kax
COXpPaHUTH 3peHue"
o |memems Gtom coes s cre, Busorea 10K
‘ https://m.edsoo.ru/ff0c0f4c
uBeToB. /[ucnepcus cera
JlabopaTtopHas pabota "OmbITH 1O
75 Pa3IoKEHUIO OEJIOT0 CBETA B CIIEKTP U bubmuoreka [JOK
BOCIIPUATHIO [[BETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIIOACHUH Yepe3 [IBETOBBIC (PHIIHTPHI"
VYpok-npaktukyMm "BosiHOBbEIE CBOKCTBA
76 CBeTa: IucIiepcus, uHTephEepeHITUI U
mudpakmus”
77 OmnsiTel Pesepdopaa u mianerapuas Moiesb bubnunoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atoma bopa
79 Hcnyckanue U MOrjonieHNue CBeTa aTOMOM. bubnuoreka [JOK
KBanThl. JInHeiuaThie CrIeKTphI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoqeHue ciekTpoB bubnunoreka [JOK

ucnyckanus"

https://m.edsoo.ru/ff0c1550
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bubmuoreka [JOK

81 PajpoaxTHBHOCTE M e€ BHAE! https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hykionnas bubnuorexa [JOK
MOJIeJb https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIC TIpeBpanicHust. 30TOIbI bubmaorexa LIOK

https://m.edsoo.ru/ff0clal4

84 Pemenne 3agau no teme: "PamnoakTuBHBIC bubmmoreka [{OK
npeBparieHus " https://m.edsoo.ru/ff0clb4a

85 ITepro momypacmana

86 Ypok-koHpepenius "PagunoakTuBHbIE bubnuorexa [JOK
W3IYYEeHUS B IPUPOJIE, METUITHHE, TEXHUKE" https://m.edso0.ru/ff0c2126

87 SAnepHble peakuuu. 3aKOHbI COXPaHEHUS bubnuoreka [IOK
3apsZIOBOTO U MAacCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprus CBI3U aTOMHBIX sifep. CBs3b bubmuorexa [JOK
MAcCChl M SHEPIHH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no reme "SnepHeie
peakuun"

90 Peakuuu cuHTe3a U ieneHus sSaep. bu6mmoreka [IOK
Wctounuku saHeprun CotHIIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHdepenuus "SnepHas sHEpreTUKA.

91 JlelicTBUA paIMOAKTUBHBIX U3JIYYEHU HA
JKUBBIE OPraHu3MbI"

[ToaroToBka Kk KOHTPOJIBHON paboTe 1Mo

92 TeMe "DIEKTPOMarHuTHOE IOJI€. bubnunoreka [JOK
DJEeKTPOMAarHUTHBIC BOJIHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
siBJIeHUS"

93 Hroropas koHTpoOJIbHAs paboTa

94 [ToBTOpenue, oboOmenue. JlabopatopHsie bubnuoreka [IOK
paboTsl o Kypcy "B3aumoseiictue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0606menue. Pemenue Bubmorexa LIOK

95 pacueTHBIX M KaYeCTBEHHBIX 33]1a4 110 TeMe

"TemnnoBble mpouecchl”

https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK

96 ';')acquHHx " Ka‘IeCTBeHHBIXU?'aI[a‘-I o TeMe 1 https://m.eds00.ru/ffoc2a22
KII/] TennoBbIX ABUTaTENEH
57 | pacuermant n ascerenmp sasa moeve | 1 Bubmiorera LIOK
" " https://m.edsoo.ru/ff0c2b30
KIII snexTpoycTaHOBOK
98 [ToBTOpenue, 06061menue. JlabopatopHsie 1 1 bubnuorexa [JOK
paboTsl 110 Kypcy "CBeToBbie sBICHUS" https://m.edsoo.ru/ff0c2c52
99 THe(I):?:"Tr(':lf/Ie;Ece)’ TOe(?v?e6 %Zﬁiﬁigiggenm B 1 bubmorexa [TOK
" https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
100 [ToBTOpenue, 0606menue. Pabota c 1 bubnuoreka [IOK
texcTamu 1Mo Teme "Komebanus v BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota c 1 bubnuoreka [IOK
TekcTamu 1Mo Teme "CBeTOBbIC SIBIICHHS " https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o606menue. Paborta ¢
102 TekcTamu 1o Teme "KBanToBas u simepHas 1
¢buzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME
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MMPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA3OBAHUSA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pa3nuyaTh SBJICHHUS MO OMUCAHHMIO X XAPAKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBICHUE

1.3

pacno3HaBaThb  MpPOSBIEHWE W3YYEHHBIX  (U3NYECKUX  SIBIEHUH B
OKpY)KaIOIllEM MHpE, B TOM 4Hcie (U3NYECKHE SBJIEHUS B MpPHUPOJE, NpU
9TOM TMEpPEeBOJANUTh MPAKTUYECKYI0 3a7adyy B YueOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKK) (PU3NUYECKUX SABJICHUI

1.4

OTMCHIBATh M3yYEHHBIE CBOICTBA Tel U (PU3MUECKUE SIBIECHUS, HUCIOJIb3YS
¢u3znueckue  BENMYMHBL, TPU  ONUCAHUM NPABWIBHO  TPaKTOBATh
(u3nyecKuit CMBICT UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBI
(¢u3nuecKux BEIMYMH, HAaXOOUTh (OPMYIbI, CBS3BIBAIOIINE JIAHHYIO
(¢u3MyecKyr0 BENWYMHY C JAPYTUMHU BEJIWYMHAMH, CTPOUTH TIpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (GU3NYECKUX BETUUNH

1.5

XapaKTepU30BaTh CBOWCTBA Tei, (U3MYECKHE SIBJICHUS H IPOIIECCHI,
WCIONIb3YS  W3YYEHHBIE 3aKOHBI, TPH 3TOM JaBaThb  CIIOBECHYIO
(hopMyITHMPOBKY 3aKOHA U 3alUChIBATh €T0 MATEMAaTHUYECKOE BhIPAKEHHE

1.6

00BACHATH (PU3UUECKUE SBIICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM UHUCIIE U
B KOHTEKCTE CUTyallMil IPAaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISATh
MIPUYKUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 JTOrn4ecKux
maroB ¢ omopol Ha 1 — 2 M3y4EHHBIX CBOMCTBA (PH3WUYECKUX SIBJICHUH,
(bu3MUeCKUX 3aKOHA MM 3aKOHOMEPHOCTHU

1.7

pemats pacy€THble 3agadyd B 1 — 2 HEWCTBHA, HCHOJB3YS 3aKOHBI U
(dopMmynbl, cBsA3bIBarOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHAJIM3a
YCIOBHS 3aJjaudl 3allUChIBaTh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKUE
BEIMYMHBI B (OPMYJBl U IPOBOAUTH PAcuéThl, HAXOAUTb CIPABOUYHBIE
JlAHHbIe, HEOOXOAUMBIE Ul PELIeHUs 3ajady, OLEHMBATh PEATMCTUYHOCTD
MOJIy4€HHOUW (PU3NUECKON BETHMYHHBI

1.8

pacro3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXHO pEUIUTh NP MTOMOIIU
(u3MYECKUX METOJOB, B ONMMCAHUHU HCCIEAOBAHUS BBIJCIATH MIPOBEPSEMOE
IpEeoJioKeHrne (TUIOoTe3y), pa3inyaTh U MHTEPHIPETUPOBATH MOTYYCHHBIN
pe3ynpTaT, HaXOJUTh OIIMOKM B XOJ€ OIbITa, JelaTh BBIBOJABI IO €ro
pe3ynapTaTam

1.9

IPOBOJUTH OMBITHI O HAOIIOACHUIO (PU3MUYECKUX SBJICHUN WIN (PU3NUECKUX
CBOMCTB Ten: (OpMYIHpOBaTh HpOBEpsSEMble MPEAIOJIOKEHHUS, cOOUpPaTh
YCTAHOBKY U3 IMpPEUI0KEHHOT0 00OpYyJAOBaHUS, 3alMChIBATh XOJ ONbITa U
(hopMynHpOBaTh BBIBOIbI

1.10

BBIIIOJIHATH IPSAMBIE H3MEPEHMS C HCIOJIB30BAHMEM aAHAJIOIOBBIX W
UU(pPOBBIX TNPUOOPOB, 3aMUCHIBATh IOKa3aHUs MPHOOPOB ¢ Y4ETOM
3aJJaHHOHM a0COJIOTHOM MOTPEUIHOCTH U3MEPEHU I

1.11

IpOBOAUTH HUCCICAOBAHNUEC 3aBUCUMOCTHU OJIHOH (I)I/I3I/I‘-IGCKOI71 BCJIIMYHUHEBI OT




JIpyro C HCHOJNB30BAHMEM MPSIMBIX HW3MEPEHHUH, yd4acTBOBAaTh B
IUTAHUPOBAaHUM  Y4eOHOTO  HCCIENOBaHMSA, COOMpaTh YCTAaHOBKY H
BBITIOJIHATh HM3MEPEHHs, CIEAys MPEeIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl TOJTYYEHHOH 3aBHCUMOCTH (U3MYECKUX BEIMYUH B BUJC
NPEIOKEHHBIX Ta0nMuIl M TpaduKOB, JENaTh BBIBOJBI 10 pe3yjibTaTam
MICCIIEIOBAHMS

1.12

NPOBOJIUTh KOCBEHHBIE W3MEPEHUs (U3NYECKUX BEJIWYHH, CIEIys
NPEUIOKEHHONH WHCTPYKIMU: TIPU BBINIOJHEHUH HW3MEPEHHH coOuparthb
JKCIICPUMEHTAJIBHYI0 YCTAHOBKY M  BBIYUCIIITH 3HAY€HUE HCKOMOM
BEJIMYUHBI

1.13

coOiroAaTh npaBuia TEXHUKU OE€30MaCHOCTH MpHU padboTe ¢ 1abopaTOPHBIM
000pyT0BaHHEM

1.14

yKa3blBaTh NPUHLHUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh NPUHLUIBI  JEHCTBUS  M3YyYEHHBIX MPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C MOMOILIBIO UX OIMUCAHMS, UCIOJB3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUN M HEOOXOAMMBbIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTH  THpuUMephl  (HaXoAWTh  HHGOpMaLKIO O  MpUMepax)
MPaKTUYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU Ui obOecrieyeHus 0e30MacHOCTH MpH OOpalleHuH ¢ npubopaMu U
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHMSI 3I0POBbs U COOIIOJCHHS] HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpY»Kalollel cpee

1.16

OCYIIECTBJISATh OTOOp HMCTOYHWUKOB HWHPopMmanuu B ceTd HWHTEepHET B
COOTBETCTBUH C 3aJIaHHBIM MTOUCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIINXCS
3HAaHUH W MYTEM CPaBHEHUS PA3IUYHBIX HCTOYHHUKOB  BBIJIEIATH
nHpOpMAIIUIO, KOTOpasi SBISAETCS TMPOTHBOPECUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM

1.17

WCIOJIb30BaTh TMPHU BBINOJIHEHUHM YYEOHBIX 3aJaHUN HAyYHONOMYJISPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTEpUalbl, PECYpPCHI
cetu HWHrepHer, BianeTh NOpuéMaMu  KOHCIIEKTHPOBAHHUS  TEKCTa,
npeoOpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MUCHBMEHHBIC W YCTHBIE COOOIICHHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB MHGOPMAIMH (HU3HIECKOTO COJIEPIKaHHS, B TOM
yucie myOauvYHO JeNiaTh KPaTKue COOOMIEHUS O pe3yIbTaTax MPOCKTOB HUITH
y4eOHBIX HCCIEIOBAaHUM, MPH STOM T'PAMOTHO HCIOJIb30BaTh WU3YYEHHBIN
NOHSATUMHBIN ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYILUICHUE
Mpe3eHTaluen

1.19

IIpU BbIIIOJHCHUHU y‘Ie6HBIX IIPOCKTOB H HCclIeJOBaHUM pacpeacisiThb
00SA3aHHOCTH B rpymmne B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJd4aMH,
CJIICAUTL 3a BbIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aICKBATHO OLICHUBATb
COOCTBEHHBIM BKJ1a/l B JACATCIIBHOCTD TpYIIIIbL, BBICTPANBATDb
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, YYUTBIBASI MHCHUC OKPYIKAIOIINUX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh NOHATHA




1.2

pasiiniaTth ABJICHHUA 110 OIMMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘-IGCKOC SABJICHHUC

1.3

pacro3HaBaTh  MPOSIBJICHUE  HM3YYCHHBIX  (U3UYECKUX  SBICHUNA B
OKpYXKalollleM MHUpe, B TOM 4ucie (U3NYEeCKue SBICHHUS B MPHUPOJE, TPU
9TOM [EpPEeBOJUTH IPAKTUYECKYI0 3ajadyy B Yy4eOHyI0, BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (IpU3HAKK) (PU3HUECKHX SBICHUI

1.4

OTIMCBHIBATh W3YyYEHHBIE CBOMCTBA TeNl W (DU3WYECKUE SIBJICHHS, UCIIOIB3YS
¢u3nvecKrne BeTMYNHBI, IPU OTIMCAHUH MPABWIIBHO TPAKTOBATH (PU3UIECKUI
CMBICJI HWCHOJb3YeMbIX BEIMYUH, OOO3HAYCHHS W EIUHHIBI (PU3HUECKUX
BEIMYMH, HaXOAWTh (POPMYJBI, CBS3BIBAIOIINE JAHHYIO (PHU3UUECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMM, CTPOUTh TIpaduKU H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBIEHUS U TPOIECCHI,
WCMOJIb3ysl M3YYEHHBIE  3aKOHbI, TPU OTOM  JaBaThb  CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA M 3aITMCHIBATh €I0 MaTEMAaTUYECKOE BEIPAKCHHUE

1.6

OOBACHATh (PU3MYECKHE TPOIECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMl MPaKTHUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
MIPUYHUHHO-CIIEZICTBEHHBIE CBSI3M, CTPOUTHh O0OBsICHEHHE U3 1 — 2 JTOrMYecKux
miaroB ¢ momMompio 1 — 2 u3ydeHHBIX CBOMCTBA (DU3MYECKUX SIBJICHUH,
(bu3MUeCcCKuX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemarb pacu€THble 3adaud B 2 — 3 JEWCTBUSA, HWCMOJB3yd 3aKOHBI U
(dbopmynbl, CBs3BIBarONINE (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHAlM3a
YCIIOBHSI 3a/layd 3allMChIBATH KPAaTKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJs pelleHus 3aJayd, BbIOMpPATh 3aKOHBI U (HOPMYIIBI,
HeoOXonuMble nJs1 e€ pelleHHs, MPOBOIUTH pPacdy€Tbl U CPABHUBATH
MOJIy4€HHOE 3HaUeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO pELIUTh MPU MOMOIIA
(bu3MYecKuX METO/JOB, HCIOJB3YS ONHCAHWE WCCIEeIOBAHUS, BBIJIEISTh
IpOBEpSIEMOE  MPENINOJIOKEHHE, OLEHUBATh IMPABUIBHOCTh  MOPSIKA
IIPOBEJICHUS HCCIIE0BaHNUS, IeTIaTh BHIBOIbI

1.9

IPOBOAMTD OIBITHI [0 HAOTIOACHUIO (PU3HUYECKUX SBJICHUM WM (PU3NUECKUX
CBOMCTB Ten: (pOopMyIHpOBaTh IMPOBEpPSEMbIE MPEINOJIOKEHUS, COOUPAThH
YCTaHOBKY M3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, OMUCHIBATH XOJ OMbBITA U
(hopMyIUpOBaTh BHIBOIbI

1.10

BBITIOJIHATH TPSAMbIC U3MEPEHHUSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPHOOPOB
U JaTYUKOB (DU3MUECKUX BEJIMYMH, CPaBHHUBATh PE3YNIbTAaThl U3MEPEHHH C
y4€TOM 3aJaHHOM a0COJIFOTHOM MOTPEITHOCTH

1.11

IPOBOJUTH UCCIIEI0OBAHHE 3aBUCUMOCTH OJHOM (DM3MUECKON BEITUYUHBI OT
JIpyrof ¢  HUCHOJb30BAHUMEM  MpPSIMbIX  M3MEpPEHMH:  IUIAHUPOBATH
UCcleIoBaHue, cOOMpaTh YCTAHOBKY M BBINOJIHATH W3MEPEHUs, CIEHys
OpeJIOKEHHOMY — IUIaHy,  (PUKCHpOBaTh  pe3ynbTaThl  MOJTy4EeHHOU
3aBHCHUMOCTH B BHJIE TaOIUI] U TpadUKOB, JeNaTh BBIBOJIBI MO pe3ylbTaTaM
VCCIIEJOBAHUS

1.12

IMPOBOANUTL KOCBCHHBIC HN3MCPCHUS q)HSH‘IeCKI/IX BCJIIMYHMH: IUIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJILHYIO YCTaHOBKY, CIICAys
HpeﬂHO)KCHHOﬁ HWHCTPYKIWH, U BEIYUCIIATH 3HAUYCHNUC BCJIMYHUHDBI

1.13

coOroIaTh TMpaBUiIa TEXHUKA O€30TIACHOCTH MPH paboTe C J1abopaToOpHBIM
o0opynoBaHueM




1.14

XapakTepu30BaTh MPUHIMIIBI  JEHCTBHA  HM3YYEHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM Ha WX OMMCAHMS, UCIOJb3Ys 3HAHUS O
CBOMcTBaX  (DM3MYECKMX  SBICHUH W  HEOOXOoauMble  (HU3UUECKUE
3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb IMPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U H3MCPHUTCIILHBIC
HpI/I60pI)I Imo CxXeMaM MU CXCMATHUYHBIM PHCYHKaM, COCTaBJIATH CXCMbI
JJIEKTPUYECKUX  LeNed C  TOCJIEAOBAaTEIbHBIM W HapauIeIbHbIM
COEIMHEHUEM »DJIEMEHTOB, pa3jiMyas yCJIOBHbIE O003HAYEHMsI 3JIEMEHTOB
AJIEKTPUYECKUX LETICH

1.16

IPUBOIUTH TPUMEPHI (HaX0IUTh HH(POPMAIHIO O TIPUMEPAX) MPAKTUIECKOTO
HCIIOJIb30BaHUA (1)I/ISI/I‘ICCKI/IX 3HAaHUH B HOBCGI[HGBHOI\/JI KU3HU I
obecrneyeHns 0€30MaCHOCTH MpU 00pallleHnH ¢ IpUOOpaMu U TEXHUUECKUMU
YCTPONCTBAMH, COXPAHEHHUS 3I0POBBS U COOJIIOJICHHUS HOPM IKOJIOTHIECKOTO
MOBEACHUS B OKPYKAIOIIEH Cpelie

1.17

OCYILECTBIIATh MOUCK HH(pOpManuu (U3NUECKOTO COJEp)KaHUS B CETU
HNHTepHeT, Ha OCHOBE UWMEKOIIMUXCA 3HAHMM M MYyTEM CpPaBHEHUS
JOTIOTHUTEIbHBIX MCTOUYHUKOB BBIJACNATH MHPOPMAIINIO, KOTOpas SIBISIETCA
MIPOTUBOPEUUBOM M MOXKET ObITh HEJJOCTOBEPHOM

1.18

WCIOJIb30BaTh MpPH BBINOJHEHUU Y4YEOHBIX 3a/laHUi HayqHO-TIOMYJSPHYIO
JUTEPATypy (PU3NYECKOTO COACPKAHWHS, CIPABOYHBIE MAaTEPHAIBI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTa,
npeobpazoBaHus HHGOOPMAIH W3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3JaBaThb COOCTBEHHbIE NUCHbMEHHBbIE W KpaTKUe YCTHbIE COOOLICHMS,
0000mass uMHPOPMALMIO W3 HECKOJIBKUX HCTOYHUKOB (DHU3HUYECKOTO
COJIep’KaHus, B TOM YHCIIE MyOIMYHO MPENCTaBIATh PE3yabTaThl MPOEKTHOM
WJIM MCCIEA0BATENbCKOM NIEATEIBHOCTH, MPU 3TOM TPAMOTHO HCIIOJIb30BaTh
W3y4YEHHBI TOHATUMHBIA  ammapaT Kypca (U3MKH, COMPOBOXKIATh
BBICTYIUICHHE MTpe3eHTaIlei

1.20

IIpu BbIIOJIHCHUU y‘IC6HBIX IIPOCKTOB H I/ICCJ'IG,Z[OBaHI/Iﬁ (1)I/I3I/ILI€CKI/IX
IIPOLECCOB pacClnpeaciiaThb 0053aHHOCTH B Irpynmn€ B COOTBETCTBHU C
IIOCTAaBJICHHBIMHU 3aaadyaMH, CJICIHUTH 3a BBIIIOJJHCHHEM IIJIaHA ,Z[eﬁCTBPIﬁ n
KOpPpPEKTUPOBATE €TI0, aJACKBATHO OLCHHBATHh COOCTBEHHBIH BKJIaJd B
ACATCIIBHOCTE TI'PYIIIbLI, BEICTpaBaTb KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC,
IIPOABJISIAI TOTOBHOCTD pa3pelllaThb KOH(l)J'II/IKTBI

9 KJIACC

Kon
NpoBepPsiEeMOro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1.1

HCIT0JIb30BATh U3YUYCHHBIC ITIOHATUS

1.2

pa3inyaThb ABJICHHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIHUX JAHHOC q)HSH‘ICCKOC SAIBJICHUC

1.3

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX  (PU3UYECKHX  SBICHUH B
OKpY)KaIlleM MUpe, B TOM uucie (pu3ndeckue SBICHHSI B MPHUPOJE, NMPU
9TOM TMEPEeBOJUTh MPAKTUYECKYIO 3a/ladyy B Y4eOHYIO, BBIACTSATH
CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PU3NUECKUX SBICHUI

1.4

ONHMCBIBATE M3YYCHHBIC CBOMCTBaA T€NI U (I)I/I3I/IquKI/Ie SABJICHUSA, UCIIOJIb3YA




¢u3nyeckue BEIWYMHBI, TPU ONUCAHUM TIPABWIBHO  TPAaKTOBATh
(U3NYEeCKUN CMBICI HCTOJIb3YeMbIX BEIMYHH, O0O3HAYCHHS W €IUHHIIBI
(GU3NYEeCKUX BEIMYUH, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(GU3NYECKyI0 BEIWYMHY C JPYTUMHU BEIWYMHAMH, CTPOHUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIUYUH

1.5

XapaKTEepU30BaTh CBOMCTBA T, (U3MYECKUE SIBJICHHS U TPOLECCHI,
WCIIOJIb3yd M3YYEHHbIE 3aKOHbI, IIPpU O3TOM [JaBaThb CJIOBECHYIO
(hOpMyYIMPOBKY 3aKOHA M 3aMMCHIBATH €T0 MATEMATHIECKOE BRIPAKECHUE

1.6

OOBSICHATH (PpU3MUYECKHE TPOLECChl W CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPAaKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIIATH
MPUYMHHO-CIICJICTBEHHBIE CBS3M, CTPOUTh OOBsICHEHWEe w3 2 — 3
JOTHYECKUX [IaroB ¢ MOMOIIBI0 2 — 3 M3yYEHHBIX CBOMCTBA (PU3MUECKUX
SIBIICHUH, QU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemate pacuéTHele 3agaud (omMparomecs Ha cucremMy u3z 2 — 3
YpaBHEHUI), UCIOJIb3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBMS 3a/addl 3allUChiBaTh KpPaTKOE
yCIIOBHUE, BBISBIATh HEAOCTAIOUIUE WIM M30BITOUHBIE JaHHbIE, BHIOUPAThH
3aKOHBI U (OPMYIBI, HEOOXOIUMBIE JJISl PEIICHHUs, TPOBOJUTH PACUETHI U
OIICHUBAaTh  PEATUCTUYHOCTh IOJYYEHHOrOo 3HaueHus  (usnueckoi
BEJTUYUHBI

1.8

pacrio3HaBaTh MpOOJIEMbl, KOTOpPbIE MOXHO pEIIUTh NpHU HOMOILU
(i)I/I?)I/I‘-IeCKI/IX METOH0B, I/ICHOJ’ILSYS[ OIIMCAaHHUEC HCCIICAOBAHUs, BBIACIATH
MPOBEpSAEMOE  TPEIOJIOKEHUE,  OIICHWBATh  NPABHIBHOCTH  IOPSIKA
TIPOBEICHHS MCCIICIOBAHMS, JICNIATh BBIBOJIBI, MHTEPIIPETUPOBATH PE3YIIbTATHI
HaOIIOAEHUI U OIBITOB

1.9

MPOBOJIUTH OMNBITBI MO0 HAOMIOJACHWUIO (DU3MYECKUX SIBICHUH WK
(U3NYECKUX CBOWMCTB TEN: CaMOCTOSATENBHO COOMpPATh YCTAaHOBKY W3
M30BITOYHOTO Habopa oO0OpYJAOBaHHUsS, OMHUCHIBATH XOJI OMBITA M €r0
pe3yabTaThl, HOPMYITHPOBATH BBIBOIBI

1.10

IPOBOJUTH NMPH HEOOXOAMMOCTH CEPUI0 MPSIMBIX W3MEPECHUH, Ompenesss
CpelHee 3HAueHHE U3MepseMOil BelMuuHbl ((OKYCHOE pacCTOsIHUE
cobmparomied JIMH3bI), OOOCHOBBIBATH BBIOOP cCrocoba HM3MEpEeHUs
(M3MepuTensHOTO TPHdopa)

1.11

IMPOBOANUTL  HCCJICOBAHUC 3aBHCHUMOCTEH (1)I/ISI/ILIGCKI/IX BCINMYHNH C
HCIIOJIb30BAHUCM  IIPSAMBIX I/I3MepeHI/II>'IZ IUIAaHUPOBATh  HCCICIAOBAHUC,
CaMOCTOATCIBHO CO6I/IpaTB YCTaHOBKY, q)HKCI/IPOBaTB PE3YJIbTAThI
HOJ'Iy‘ICHHOfI 3aBUCUMOCTH (1)I/I3I/I‘IGCKI/IX BCINYHNH B BHUIC Ta6J'II/II_[I/I
l"pa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCICAOBAHUSA

1.12

IMPOBOANTb KOCBCHHBLIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCIIMYHMH: IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY U BBIIIOJHATH
U3MCPCHUSA, CIICAY npezmoxceHHoﬁ HHCTPYKOHUH, BBIYUCIIATH 3HAUCHUC
BCJIIMYMHBI U AHAJIM3UPOBATH IIOJTYYCHHLIC PE3YJIbTATHI C y‘{éTOM 3aJIaHHOM
IOrpeIIHOCTHU I/I3MepeHI/II\/’I

1.13

coOJIroIaTh MPaBMIa TEXHUKU OE30MAaCHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000pyI0OBaHUEM

1.14

pa3jindaTb OCHOBHBIC TIPU3HAKHW H3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX MOJeTIeH:
MaTepuajibHas TOYKa, a0COJIFOTHO TBépIIOC TCII0, TOYEYHBI HCTOYHHUK
CBCTA4, JIy4, TOHKas JIMH3a, IUIaHCTapHass MOACJIb aTOMAa, HYKJIOHHAast MOJCIIb
ATOMHOTO s1pa




1.15

XapakTepu30BaTh TNPUHIMIBI  JEHCTBUA M3YYEHHBIX HpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OTOPOIl Ha MX OMHUCAHUS, HCIIOJIb3YSl 3HAHHS O
CBOMcTBaX  (M3MYECKHX SBICHUH UM  HEOOXOOuMble  (U3UUECKUE
3aKOHOMEPHOCTH

1.16

HCIIOJIb30BAaTh CXCMblI U CXEMATUYHBIC PUCYHKHW H3YUCHHBIX TCXHUUYCCKHUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTUYECKUX ITPOLIECCOB MIPU
peIICHNN y‘-Ie6HO-HpaKTI/I‘I€CKI/IX 3aja4, OIITHYCCKHEC CXEMBI JJIsL
NOCTPOESHHS N300pAKEHH B TNIOCKOM 3€pKaJie M COOMPAIOIIEH JIMH3e

1.17

NPUBOJUTH  TpPUMEphl  (HAXOAWTh  WHPOPMAIMIO O  TpUMeEpax)
IPAKTUYECKOTO HCIOJb30BaHUS (PU3NYECKUX 3HAHMM B IOBCEAHEBHOMN
XKU3HU JUIsl obecrieyeHus: 6€30MacHOCTH MpHU oOpallleHuu ¢ npubopamu u
TEXHUYECKUMU YCTPOICTBAMH, COXpaHEHUS 3I0pPOBbs U COOJIIOJIEHUS HOPM
9KOJIOTMYECKOI0 TIOBEJICHUS B OKPY’KaIolleHl cpeie

1.18

OCYILIECTBIISAITh TMOUCK HH(OpPMALUK (PU3UUYECKOTO COACpKAHUS B CETU
WHuTepHer, camocTosTensHO (OpMYIUpPYs MOMCKOBBIM 3ampoc, HaXOJWUTh
MyTU ONpeeNeHUs] TOCTOBEPHOCTU IMOJYY€HHON MH(OpMalUd Ha OCHOBE
MMEIOIINXCS 3HAHUN U JOTIOJHUTEIBHBIX HCTOYHUKOB

1.19

WCIIOJIb30BaTh MPH BBIMOJHEHUU Y4eOHBIX 3a/laHuil Hay4YHO-TIOMYJISPHYIO
JUTEPaATypy PU3NISCKOTO COJCPIKAHUS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TEKCTAa,
npeoOpazoBaHust HHOOPMAITH U3 OJHONW 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

cO31aBaThb cOOCTBEHHEIE MUCHMEHHBIE U YCTHEIC COO6HIGHI/ISI Ha OCHOBE
nHpopMallUd U3 HECKOJbKHX MCTOYHHUKOB (PU3UYECKOrO COAEepKaHus,
MyOJIMYHO MPEACTABISATh PE3yJbTaThl MPOSKTHON MIIM MCCIIEI0BATENbCKOM
NEeSTeNbHOCTH, TMpU 3TOM TPaMOTHO  HUCIOJb30BaTh  HM3yYCHHBIN
MOHATUMHBIN anmapaT U3ydaeMoro pasjena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE TpE3eHTAIMed ¢ Y4€TOM OCOOCHHOCTEH ayauTOpUU
CBEPCTHHUKOB

1.21

IIpHU BbIIIOJIHCHUHU y‘IC6HBIX IIPOCKTOB H I/ICCJ'IG,Z[OBaHI/Iﬁ (1)I/I3I/ILI€CKI/IX
IIPOLECCOB pacupeaCiIATh 0053aHHOCTH B I'pynmn€ B COOTBETCTBHUH C
IIOCTAaBJICHHBIMU 3aJadaMUu, CJICAUTH 3a BBIIIOJIHCHHEM IlJIaHA I[CﬁCTBPIfI u
KOPpPEKTHUPOBATE €ro, aACKBAaTHO OLCHUBATH CcOOCTBEHHBIH BKJIad B
ACATCIIBHOCTE I'PYIIIIbI, BBICTPAUBATh KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHe,
IIPOABJISIAI TOTOBHOCTD pa3peillaThb KOH(l)J'II/IKTBI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kox
Kopx siemenrta ITpoBepsiemble 3J1eMEHThI COIEP/KAHUS
pasaena
®U3UKA U EE POJIb B ITO3HAHNHU OKPYXXAIOIIET'O MUPA
®dusuka — Hayka o npupoje. SBnenus npupoasl. Pusndeckue
1.1 SIBJICHHUSI:  MEXAaHWYECKUE,  TEIUIOBbIEC,  DJIEKTPUYECKHE,
MarHWTHBIC, CBETOBBIC, 3BYKOBBIC
Odusnyeckue BeMWUWHBL M3MepeHne (U3WYECKUX BEIHYUH.
1.2 ®dusnueckue prOOPHI. [TorpemuocTs WU3MEPECHUM.
MexayHapoaHas CUCTEMA €IMHUIL
EcrecTBeHHOHAay4HBI ~ METOJ  TMO3HaHUS:  HaOIIOJEHUE,
1 13 MOCTAHOBKA HAYYHOTO BOMPOCA, BBIIBMKEHUE THUIIOTES,
OKCIIEPUMEHT  TI0  TPOBEpKE  TUIMOTE3,  OOBsICHEHUE
HaOJIIOaeMOTO SIBJIICHUSI
1.4 Onucanne PU3NIECKHUX SBJICHUN C TIOMOIIBIO MOJIETIEeH
[IpakTnueckue pabOTHI:
##HPar#Ht#113mepenre paccTosTHUM.
15 ###Par###l13mepenne o0bEMa KUJIKOCTH U TBEPIOTO Tea.
' ###Par###OnpeneneHne pa3sMepoB MaJbIX Tell.
###Par###13mepenne TeMITepaTyphl npu TTOMOTIIH
KUAKOCTHOTO TEPMOMETpA U JTaTUHUKa TEMIIEPaTyphl
INEPBOHAYAJIBHBIE CBEJIEHW O CTPOEHUU BELLIECTBA
###Par###CTpoeHre BeIlIeCTBa: aTOMbl M MOJICKYJbI, WX
2.1 pasmepbl. OmBITHI, JOKA3bIBAIOIINE JTUCKPETHOE CTPOCHHE
BElIECTBa
###Par###/[Bokenne yactuil BemecTtBa. CBs3b CKOPOCTH
2.2 JBUKEHHS YaCTHIl ¢ TeMrepaTypoil. bpoyHoBckoe nBukKeHHE,
b dy3us
23 B3aumoselicTBue yacTull BelecTBa: NPUTSHKEHUE U
OTTAJIKUBAaHUE
###Par### ArperaTHple COCTOSIHUS BEIIECTBA: CTPOCHHE Ira30B,
2 24 KUAKOCTEH U TBEPIBIX (KPUCTAITUYECKHX) Tel. B3anumocBs3b
MEXJy CBOWCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTPOECHUEM
2.5 OCcoOCHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[IpakTuueckue pabOTHI:
#HH#Par###Onenka auameTpa aTroMa METOJOM pPsioB  (C
UCIOJIb30BaHueM (oTorpaduil).
2.6 HHHPar###OnbIThl 0 HAOMIOICHUIO TEIUIOBOTO PaCIIUpPEHUs
ra3os.
HHHPar###OnbpITel MO0 OOHapy)KeHHIO  JCHCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHHS
JIBDKEHUE U B3AUMOJIEMCTBUE TEJI
3 31 Mexanuveckoe aBuxeHue. PaBHOMEpHOE W HEpPaBHOMEPHOE
TIBUKCHHE




3.2

#H#Par###Cropoctb. CpeliHsst CKOPOCTh MPU HEPABHOMEPHOM
JIBH>KEHUH. Pacy€T myT U BpEMEHU JIBUKCHUS

3.3

SBnenue uHepuuu. 3aKoH UHEpLMH. B3anMoaelicTBre Ten Kak
IIpUYMHA W3MEHEHUS CKOPOCTH IBIKEHHsA Teil. Macca kak
Mepa UHEPTHOCTH Teja

3.4

#HHPar### lnotnocts  BemecTtBa. CBA3bL  IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA

3.5

Cuiia KaK XapaKTepUCTHUKa B3aUMOICUCTBUS TEI

3.6

Cuna ynpyroctd u 3akoH ['yka. 3mepeHue cuibl ¢ moMoIbio
JTUHAMOMETpa

3.7

#H#Par###sIsnenne tTaroreHus u cwia Tsokecth. Cuima
TSKECTH Ha JpYrux IaHerax. Bec Tema. HeBecomocts

3.8

Cuna tpenus. TpeHue ckoJIbXeHHUs U TpeHHUe Nnokosi. TpeHue B
IIPUPOJE U TEXHUKE

3.9

###Par###Crnoxenre cui, HaMPaBICHHBIX MO OJIHON MPSIMOM.
PaBHOElicTBYIOIIAS CHIT

3.10

[IpakTnueckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JABUKEHHUS (IIapHKa B
KUAKOCTH, MOJACIN OSJICKTPHYICCKOI'O aBTOMOOHIII M Tak
nanee). OnpeneneHue cpeaHell CKOPOCTH CKOJIbKEHUS OpycKa
WIA 1IapuKa 10 HAKJIOHHOW IWIOCKocTH. OrnpeneneHue
IUIOTHOCTH TBEpAOTro Tena. ONBIThI, JAEMOHCTPUPYIOIIHE
3aBUCUMOCTh pacTsokeHus  (aedopmarvivl)  TMPYXKHHBI  OT
MPUIIOKEHHON CHJIBL. OnbITHI, JIEMOHCTPUPYIOLINE
3aBHCHUMOCTh CHJIbl TPEHHUSl CKOJBKEHHUS OT Beca Telna U
XapaKkTepa COMPHUKACAIONINXCS TOBEPXHOCTEHN

3.11

Ousnyeckre SIBIEHUS B MNPUPOAE: NPUMEPbl JBMKEHUS C
pa3IMYHBIMUA CKOPOCTSIMH B JKMBOM M HEXKHBOW IpHUPOJE,
JIEMCTBHE CUJIBI TPEHHSI B IPUPOJIE U TEXHUKE

3.12

Texandeckue YCTpOﬁCTBai AWUHAMOMCETP, MO AINHUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEM U TA30B

HaBnenne TBEpmoro Tema. CnocoObl YMEHBIICHUS U

4.1 YBEITMYCHUS IaBICHHS

492 JaBnenue rasza. 3aBHCHMOCTb JaBJIEHHs raza OoT oO0bEMa,
TeMIIEPaTyphI

43 [lepenaua paBneHWst TBEPABIMH TElaMH, JKUAKOCTIMH U

' razamu. 3akoH Ilackans. [ITHeBMaTHUeCKHe MallIMHBI
3aBUCUMOCTh  JIaBJECHHUSA  JKMJIKOCTH  OT  TJIyOMHBI.

4.4 luppocratuyeckuii  mapanokc. CooOmiaronyecs: COCYIbl.
I'uapaBarueckue MeXaHU3MbI
Atmocdepa 3eman u atMmochepHoe naBieHue. [IpuuuHbI

45 CYIIECTBOBaHMs  BO3IYIMIHOH oOojouku 3emiu. OmbIT
Toppuuennu. 3aBUCHUMOCTb aTMOC(HEPHOTO JaBlIEHHUS OT
BBICOTHI HaJl YpPOBHEM MOpsi

46 W3mepenne armocdepHoro namieHus. [Ipubopel  mms
U3MEpEeHus: aTMOC(EPHOro JaBICHUS

4.7 JlelicTBUE >KUJAKOCTH M ra3a Ha NOTPYKEHHOE B HHUX TeJO.




BritankuBaromas (apxuMe1oBa) cuia. 3akoH Apxumena

4.8

[InaBanue ten. Bo3ayxonaBaHue

4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Tejla B BOJAE OT 00bEMa
HOTpYKEHHOH B JKUAKOCTh vacTu Tena. OrmnpeneneHue
BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEH HA TEJO, IOTPYKEHHOE
B KUIKOCTb. [IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH
CWJIBI, EHMCTBYIOLEH HA TEJIO B JKUJIKOCTH, OT MacChl Tela.
OnepITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOLIEH
CWJIbI, JEWCTBYIOUIEM Ha TeJI0 B KHUJAKOCTH, OT 0O0BEMa
INOTPY’KEHHOW B JKMJIKOCTb YacTH Tela M OT IUIOTHOCTH
KUJKOCTH. KoncrpynpoBanue apeomMerpa 1581071
KOHCTPYHPOBAHHE JIOJIKU u onpeneIeHue eé
rpy3010AbEMHOCTH

4.10

®duznyeckue SBJICHUS B TNPUPOJE: BIUSHUE ATMOCHEPHOTO
JTABJICHUSI Ha )KMBOW OpraHu3M, IJIaBaHUE pbIO

4.11

TexHuueckne  ycTpolcTBa:  COOOMIAIOIIMECS  COCY/BI,
YCTPOMCTBO  BOJONPOBOJA,  TUAPABIMYECKHH  IIpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, TMOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIIIHOCTb, DHEPI'UA

5.1 Mexanudeckasi pabora

5.2 MexaHnyeckasi MOIIIHOCTb

53 [TpocThie MeXaHU3MBI: phIyar, OJOK, HAKIOHHAs IMJIOCKOCTb.
IIpaBuiio paBHOBECHSI pblyara

5.4 [IpumeneHue npaBusa paBHOBECHS pblyara K 0J0Ky
«3om0T0€ TpaBWIO» MeXaHUKH. Koap(UIMEeHT MoIe3HoTo

5.5 neicTBUsT MexaHu3MoOB. I[IpocTeie MexaHU3MBI B OBITY U
TEXHUKE

5.6 [ToTeHnmanbHas SHEPruu TeJia, MOJHATOro Haj 3eMIIEi

5.7 Kunerndeckas sHeprus

5 58 [TonHass MexaHuueckas OHEprHs. 3aKOH M3MEHEHHUs U

COXPaHEHHUS MEXaHHUYECKON IHEPrUU
[IpakTueckue pabOTHI:
##HPar#Ht#Onpenenenne  pabOThl  CHJIBI  TPEHUS  NpHU

59 PaBHOMECPHOM  JBIKCHAM ~ Tela MO TOPU30HTAILHOM
noBepxHOCTU. VccnenoBanue ycioBHii paBHOBECHs pblyara.
Nsmepenune KIIJ HakioHHOM miockocTu. M3ydeHue 3akoHa
COXPAaHEHUS MEXaHHUUECKON YHEPTHU

5.10 duznyecKue SBJICHUS B IPUPOJIC: PhlYaru B Telle YeJIOBeKa
TexHuueckue  yCTpOMCTBA:  pblyar,  MOJIBMXKHBIH U

5.11 HEMOJIBWKHBIM  OJIOKM, HAKJIOHHAs IIJIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY

8 KUIIACC
Kon Koa 3;1emenTa IIpoBepsiemMble 3J1eMEHTHI CO/IeP:KAHUSA




pasaejia

TEIUIOBBIE ABJIEHUA

OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpUHU
CTpoeHus BellecTBa. Macca U pa3mepbl MoJieKyl. ONbITHI,

6.1 MIO/ITBEPIK TAOTITUE OCHOBHBIC TTOJIOKCHUS
MOJICKYJIIPHOKHHETHIECKON TCOPHH

6.2 Mopenu TBEPAOro, XUAKOTO U ra3o00pa3HOr0 COCTOSIHHUM
BeniecTBa. Kpucrammmdeckue u aMopdHbIe Terna

6.3 OObsicHEHUE CBOMCTB ra3oB, KUIKOCTEH M TBEPABIX TEN Ha

' OCHOBE TIOJIO)KEHUH MOJICKYISIPHOKHHETHYECKOHN TEOPHH

6.4 CmaunBaHue U KallWUISIPHBIC SIBIICHUS

6.5 TennoBoe paciupeHue u cxaTue

6.6 Temmneparypa. CBsI3b TEMIIEPATYPhI CO CKOPOCTHIO TEILIOBOTO
JIBUKCHUS YaCTHI]

6.7 Buytpennsas sseprus. CrocoObl HM3MEHEHHMs] BHYTpPEHHEU

' SHEPTHUU: TeIUIoNepeaada U COBEPIICHUE PabOThHI

6.8 Buner  Terionepenadn:  TEIJIONPOBOJIHOCTh, KOHBEKITHS,
M3ITydeHUe

6.9 KonudecTBo TermioTel. Y ielbHas TEIIOEMKOCTh BEIIECTBA

6.10 TemooOMeH u TemIoBOe paBHOBECHE. Y paBHEHHUE TETJIOBOTO
OanaHca

6.11 [InaBneHne ¥ OTBEpAEBaHHME KPHUCTAJUIMYECKUX BEIIECTB.
VY aenpHas TEmIOTA IJIABICHUS
[TapooOpa3oBanue u koHaeHcanms. Mcmapenwe. Kunenwue.

6.12 VnenpHast ~ Temwiota  mapooOpa3oBaHHs.  3aBUCHMOCTH
TEMIEPATYpPbl KHIIEHUS OT aTMOC(EPHOTO JaBICHUs

6.13 BiaxxHocth Bo3myxa

6.14 DHeprus TOUIMBA. Y IeIbHAs TEIJI0Ta CTOPAHUS
[Tpuniumer pabotsl TeroBbix apurareneit KIIJ[ TemmoBoro

6.15 nBuratess. TeroBble JBUTATENd M 3alluTa OKPYXKAIOIICH
Cpelibl

6.16 3aKOH COXpaHEHUsi W MPEBpAIICHUsS DHEPTHMH B TEIUIOBBIX
mpoleccax
[IpakTnueckue pabOTHI:
#HHHPar#H##0OnbITBL 1O  OOHApY)KEHUI0  ACWCTBUS  CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
HHHPar#H#OnbIThI 1o BBIPAILIUBAHUIO KpHCTAJLIOB
MOBApEHHOM COJM UJIH caxapa.
HH#HPar###OnbIThl 10 HAOIIOAECHUIO TEIIOBOTO PACHIMPEHHS

6.17 ra3oB, )KUJAKOCTEU U TBEPABIX TEI.

#HH#Par###Onpeienienne  1aBleHUs BO3[AyXa B OajuloHe
LITNPULA.

HHHPar##H#OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
JIaBJIEHUs] BO3[yXxa OT ero oO0béMa M HarpeBaHus WU
OXJIaKICHUS.

#HH#Par###IpoBepka THUIOTE3bl JMHEHHOW 3aBUCUMOCTH
JUITMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKON TPYOKe OT




TEMIIepaTypHbI.
##HPar##Habnonenue W3MEHEHUs BHYTPEHHEW DHEPruu
TeJIa B Pe3yJbTaTe TeIionepeiaud U paboThl BHEUTHUX CHJL.
###HPar#t#llccnenoBanue  sBIGHUST — TEIUIOOOMEHA NP
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
##HPar#H#OnpeneneHne KOJIM4eCTBA TEIIIOTHI, TOJy4EHHOTO
BOJIOM TIpU TEIUNIOOOMEHE C HAarpeThiM METAUTMYECKHM
VIHHAPOM.

H##HPar#H#OnpeneneHue yaeabHOM TEMI0EMKOCTH BEIIECTBA.
#H##Par###lccnenoBanue mpoiecca UCIapeHus..
##HPar#H#Onpenenenue OTHOCHUTENIbHOM BJIQXKHOCTHU
BO3/yXa.

#H##Par###OnpeneneHne yAeTbHOW TEIUIOTHI  TUTABJICHUS
JbJIa.

dusnyeckue  SABJICHHS B MOPHUPOJE:  MOBEPXHOCTHOE
HATSHDKEHUE U KalTWUISPHBIE SBJICHUS B MPHUPOJIE, KPUCTAIUIBI

6.18 B mpupone, mnydeHue CoJiHIIA, 3aMep3aHHe BOJOEMOB,
MOpCKHe OpHu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEes, CHera.
Texanueckue YCTpOWCTBA:! KaluJUIspBI, IIPUMEPBHI
WCTIONIb30BAHUSI ~ KPUCTAJUIOB, JKHIKOCTHBIH TEPMOMETP,

6.19 JaT4YUK TEeMIIepaTypbl, TEPMOC, CUCTEMa OTOIUIEHHUS JOMOB,

TUTPOMETPBI, TICUXPOMETp, MapoBas TypOWHA, ABUraTelb
BHYTPCHHETO CTOPAHUSL.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHNMS

7.1 DnekTpuzays Tei. J[Ba posia AMeKTpHUIeCcKuX 3apsiioB
B3anmopeiictBue  3apsbkeHHbIX  Tel.  3akoH — Kyrnona

7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICHUCTBHUSI 3apsHKEHHBIX TET OT
BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEXKTY TEJIaMu)
Onekrpuueckoe 1mojie. Hanpsk€HHOCTh  ANEKTPUYECKOTrO

7.3 noys. [lpuHIMO Ccynepno3unuu 3JIEeKTPUUYECKUX TojeH (Ha
KayeCTBEHHOM YPOBHE)
Hocutenun  snexkTpuyeckux  3apsoB.  DJIEMEHTAPHbIN

7.4 anektpuueckuid 3apsana. Crtpoenue aroma. [IpoBomHukH U
JDIIEKTPUKU

7.5 3aKOH COXpaHEeHHMsI JEKTPUUECKOTO 3apsiia

76 DneKTpuuecKuit TOK. YcnoBus CYIIECTBOBAHUS
AEKTPUYECKOr0 TOKa. VICTOUHMKY MOCTOSTHHOTO TOKA

77 JIefcTBUSL SIEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHYECKOE,
MarHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U Tazax

78 Onekrpuueckas nenb. Cuina  Toka.  DJNEKTPUYECKOE
HaNPsDKEHUE

79 ComnpoTuBieHUE TMPOBOJAHMKA. YJIEIbHOE CONPOTHUBIICHHE
BEILIECTBA

7.10 3akoH OMa I yyacTKa Lenu

711 [TocnenoBarenbHOE u napajuieJIbHOe COE/IMHEHHE
MIPOBOJIHUKOB

712 PaGoTa 1 MOIIHOCTH ANEKTPUYECKOTO TOKa. 3aKkoH JIKoymst —

Jlenna




DJeKTpUYecKue Iemd M MOTPeOUTEeNn  3JIEKTPHUYECKOM

7.13
sHepruu B ObITy. KopoTKO€ 3aMbIKaHue

714 ITocTossHuble  MaruuThl. B3amMojeiicTBHE  IOCTOSHHBIX
MAariyuToB

715 MaruaurtHoe 1moje. MarautHoe mojie 3eMjd U €ro 3HauCHHE
JUIS JKU3HU Ha 3emiie

716 OneiT Opcrena. MarHuTtHoe Mose 3JIEKTPUYECKOTO TOKa.
[IpumMenenue >1eKTPOMarHuTOB B TEXHUKE
JlelicTBU€ MAarHMTHOTO TIOJS HA TMPOBOJHHUK C TOKOM.

717 QHGKTPOI[BI/IFaTeJILv IIOCTOSIHHOTO ~ TOKa. I/{CHOJIIBOBaHI/Ie
JJIEKTPOJIBUTATENIe B TEXHMYECKHMX YCTPOMCTBaX U Ha
TPaHCIIOPTE

718 Onbiter Dapanes. SIBieHUE AIIEKTPOMArHUTHON HHIYKIIUH.
[IpaBuno Jlenua
OnekrporeHeparop. CrocoObl TMOMYYEHHUS DIEKTPUUECKOU

7.19 SHEPTHUH. DJIEKTPOCTAHIIUMA HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTHH
[IpakTnueckue pabOTHI:
OnbITEl 10 HAOMIOEHUIO SJEKTPU3ANNHN TEJl WHAYKIHEH H
MPU COTIPUKOCHOBEHHH.
HccnenoBanne  NEWCTBUS  AJEKTPUYECKOTO  MMOJA  HA
MPOBOJHUKH U JUAJIEKTPUKHU.
CbOopka u mpoBepka pabOTHI  SIEKTPUUYECKOW  IEMHU
IMOCTOSIHHOTO TOKA.
N3MepeHne u peryimpoBaHUE CHIIbI TOKA.
N3MepeHne u perylnupoBaHue HAPSAKECHHUS.
UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, HUAYIIETO Yepe3
pE3UCTOp, OT CONMPOTHUBIICHUSI PE3UCTOPA M HAINPSHKEHUS HA
pesucrope.
OnbIThl, NEMOHCTPUPYIOIINE 3aBUCUMOCTb AJIEKTPUUYECKOTO
COIPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIONIAIU
MOIMEPEYHOT0 CEUCHUS U MaTepuaa.

720 [IpoBepka  mpaBWJia  CJIOKEHUS  HAOpsDKEHUW  TIpHU

IIOCJICZIOBATE]IBHOM ~ COCIMHEHUM  JIBYX  PE3UCTOPOB.
IIpoBepka mnpaBuna A CWIbl TOKa IPU NApaJICIBHOM
COCAVHECHUU PE3UCTOPOB. Onpenenenne paboThI
IEKTPUYECKOTO  TOKAa,  MAYIIEr0  4Yepe3  PE3UCTop.
Omnpenenenne MOIHOCTH JIEKTPUYECKOTO TOKA, BBIAEIAEMON
Ha pesucrope. HMccinenoBaHue 3aBUCUMOCTH CHJIBI TOKA,
UAYIIET0 Yepe3 JIAMIIOYKY, OT HalnpsHKeHWs Ha Hel.
Omnpenenenne KT HarpeBares. Hccnenosanue
MarHuTHOTO  B3aUMOJCMCTBUSA  TOCTOSHHBIX ~ MarHuTOB.
N3yyeHne MarHUTHOIO MOJISA ITOCTOSTHHBIX MArHUTOB IIPU UX
oObenuHeHMH U paszneneHun. MccnenoBaHue nedcCTBUS
JJIEKTPUYECKOTO TOKA HAa MAarHUTHYKHO CTpenky. OmbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIBI B3aUMOACHCTBUSA
KaTYIIKA C TOKOM M MAarHuTa OT CHUJIbl TOKA U HAIPaBIICHUS
TOKa B Karyuike. M3ydeHue nelcTBUS MarHuTHOIO IIOJIS Ha
IPOBOJHUK ¢ ToKOM. KoHCTpynpoBaHue u uzydeHue padoThl




anekrpoasurareist. M3mepenue KIIJ[ amekTpoaBurarenbHON
YCTaHOBKH. OnpIThI 1o HCCIICIOBAHUIO SIBJICHUS
ANEKTPOMATHUTHOM HWHAYKLHUHU: HUCCIEAOBAHUE W3MEHEHUH
3HAYEHUsI ¥ HAIIPABJICHUS] UHAYKIHOHHOTO TOKA

DuU3nYECKUE SBJICHUS B MPUPOJIE: FIECKTPUUECKUE SIBJICHUS B
aTMocdepe, MNIEKTPUICCTBO KUBBIX OPraHU3MOB, MAarHUTHOE

721 noJjie 3eMid, JAPeid TOIIOCOB, POJIb MATHUTHOTO IOJIS IS
YKU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
TexHu4ecKkue  YCTpPOWCTBA:  DJIEKTPOCKOI,  aMIIepMeETp,
BOJIBTMETP, pEOCTaT, CUETYMK AIIEKTPUUYECKOW HHEpPruw,
799 3JIEKTPOOCBETUTEIIbHBIE puoopHI, HarpeBaTeIbHbIC
ANEKTPOIPUOOPHI (mpumeps), NEKTPUYECKUE
PEIOXPAHUTENH, AJIEKTPOMArHur, AIIEKTPOIBUraTelb

IMMOCTOSAHHOT'O TOKA, FCHEPATOP MOCTOSAHHOTO TOKA

9 KJIACC
Kon
pasjiena Kop snemenTa [IpoBepsieMble 31EMEHTBI COAEPKAHUS
MEXAHUWYECKUE ABJIEHUA

81 MexziHquCKoe nBrkeHue. MarepuanbHas Touka. Cucrema
oTcyéra

8.2 OTHOCUTEIBHOCTh MEXaHNUECKOTO IBYDKECHUS

8.3 PaBHOMEPHOE TPAMOIMHEHOE TBHYKEHUE
###Par###HepaBHOMEpHOE  TIPSAMOJIMHEWHOE  JIBHDKCHHE.

8.4 Cpennsis 1 MrHOBEHHasi CKOPOCTh Tejla TPH HEPaBHOMEPHOM
JBUKEHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKCHUE

8.6 #H#Par###CBo00 10 naneuue. OnblTe! [ anuies
###Par###PaBHoMepHOE IBIKEHUE 1O OKpYXKHOCTH. [lepuon

8.7 u yactota oOpamieHus. JIuHEiHas M yrioBas CKOPOCTH.
LleHTpOoCTpEeMUTENBHOE YCKOPEHHE

8 8.8 ITepBriii 3akoH HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HeroToHa

8.11 H#HPar#H#] [puHiun cynepno3uiuu Cuil

8.12 Cuna ynpyrocru. 3akoH ['yka

813 ###Par#H#Cuna TpeHus: cuiia TPEHUS CKOJBXEHHUS, CHIa
TPEeHHUsI IOKOS, IPYTHe BUJIBI TPEHUS

8.14 #HH#HPar###Cuna TSKECTH M 3aKOH BCEMHMPHOTO TATOTEHHS.
YckopeHue cBOOOHOTO MaJACHUS

815 JBuxenune mnaHeT Bokpyr Comnma. IlepBas kocMuyeckas
ckopocTh. HeBecOMOCTb U nieperpy3ku

8.16 PaBHOBecue MaTepuaabHOM TOUKU. AGCOIIOTHO TBEPAOE TEJI0

817 HH#HPar####PaBHoBecre TBEPAOro Tena C 3aKPerIEHHON OChIO

BpaIliCHUsI. MOMEHT CHUJIBL L[CHTp TSXXKCCTH




8.18

HNmnynec tena. M3menenne umiyibca. IMnynsc cuiibl

8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

#HHHPar###PeakTUBHOE OBIDKEHUE

8.21

Mexanunueckasi paboTa U MOIUTHOCTb

8.22

Pabora cun Tsxectu, ynpyroctd, TpeHus. CBs3b SHEPrUM U
paboThI

8.23

[MoTeHnmaneHass  dHEprus  Teja, IO THSATOTO HaJT
MOBEPXHOCTHIO 3eMJIH

8.24

[ToTeHnManpHas SHEPIUsl CKATON NIPYKUHBI

8.25

##Par#H#Kunetnueckas sHeprusi. TeopeMa 0 KHHETHYECKOU
SHEpruu

8.26

H#HPar###3akoH coxpaHeHUs] MEXaHUYECKOW SHEPTruu

8.27

[IpakTnueckue pabOTHI:

Ornpenenenue cpeaHeld CKOPOCTH CKOJIBXKEHUS Opycka WiIu
JBUKEHMS IIapuKa [0 HAKJIOHHOM IuiockocTH. OmnpeneneHue
YCKOpEHUsl Tela TMpU PaBHOYCKOPEHHOM JBWKEHHM TI10
HaKJIOHHOM IJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH IMYTH OT BpPEMEHU IpHU
PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka runoTes3pl: €ciau NpU paBHOYCKOPEHHOM JBMKEHUU
0e3 HayalbHON CKOPOCTH ITyTH OTHOCSITCSI KaK psJ HEUETHBIX
quceld, TO COOTBETCTBYIOIIME IPOMEXYTKH  BPEMEHHU
OJIMHAKOBBI.

HccnenoBaHue 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBXKEHHSI OT
CHJIBI HOPMaJIbHOTO JAaBieHus. OmnpeneneHue KodppuiuueHTa
TPEeHUsl CKoJbXeHUA. OnpenencHue KECTKOCTH NPYKHUHBI.
Omnpenenenue pabOThl CHUJIBI TPEHUS MPU PaBHOMEPHOM
JBIDKEHUM  Tella 10  TOPU30OHTAJBHOH  IMOBEPXHOCTH.
Omnpenenenue paboThI CHIIBI YIPYTOCTH IIPH MOABEME I'py3a ¢
UCIIOJIb30BAHUEM HENOJIBMXKHOI'O U IIOJBHYKHOTO OJIOKOB

8.28

duszndeckue SBICHUS B npupoac: MNPHUIMBEI W OTIIMBBEI,
JBHKCHUC  IIJIAHET Conxeunoit CUCTEMBI, PCAKTHBHOC
JBVXXCHUC )KMBBIX OpraHMu3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIIMAOMCTP, AATUYMUKHU ITOJIOKCHUA,
pacCTOSIHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHEBIE XapaKTCPUCTUKHU

9.1 KOJIEOAHUH: MepHOJ, YacTOTa, AMIUIUTY1a

92 MareMaTtnueckuii U NPYKUHHBIM MasTHUKU. [IpeBparnenue

' SHEpPIUU IpU K0JIeOATEIIbHOM JIBH)KEHUH

93 3aryxaromue  kojeOaHus.  BbIHyXaeHHble — KoJieOaHUs.
Pe3onanc
Mexannueckue BoJHBL. (CBOMCTBA MEXaHHYECKUX BOJIH.

94 IIpogoneHble W TONEpeYHBIE BOJIHBL JIIWHA BOJHBI H
CKOpPOCTb €€ pacnpocTpaHeHus. MexXaHW4eCKue BOJIHBI B
TBEPJOM TeJIe, CENCMUYECKHUE BOJIHBI

9.5 3Byk. [')pomMKOCTB 1 BbICcOTa 3ByKa. OTpakeHUE 3ByKa




9.6

Wndpa3Byk u ynbTpa3Byk

9.7

[IpakTuyeckue pabOTHI:

Omnpenenenue 4acTOTBI u nepuoaa KoJIe0aHui
MaTeMaTHYECKOTO MasTHHUKA.

OmnpeneneHre 4acTOTHl M TEpHOAa KoJeOaHW MPYKHHHOTO
MasiTHUKA

UccnenoBanue 3aBUCUMOCTH nepuoa KoJIe0aHu
MOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. MccrnenoBanue
3aBHCHMOCTH TEPHOAA KOJICOaHUH MPYKUHHOTO MAasATHUKA OT
Macchl rpy3a. [IpoBepka HE3aBUCHMOCTH nepuoja KojiebaHui
rpy3a, MOABEUICHHOTO K HHUTH, OT MAcChl Ipy3a M KECTKOCTH
npyxuHbl. M3Mepenue yckopeHus CBOOOTHOTO TaIeHHS

9.8

du3nyeckue SBJICHUS B NPUPOJE: BOCHPUSATHE 3BYKOB
JKUBOTHBIMU, 3EMJICTPSACEHHUE, CECMUYECKHUE BOJIHBI, [IYyHAMH,
X0

9.9

Texanueckue YCTpOWCTBA:! 9XO0JIOT, HCIIOJIb30BaHUE
YIIBTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMATHUTHOE T1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DONEeKTpOMarHUTHOE  ToJe.  DJIEKTPOMAarHWTHbIE  BOJIHBIL.

10.1 N
CBO#iCTBa DIIEKTPOMATHUTHBIX BOJTH
10.2 [IIkana 37eKTpPOMarHUTHBIX BOJH
103 DlekTpoMarHutTHas npupoga cBeta. CKOpOCTh  CBeTa.
BousiHOBBIE CBOIICTBA CBETA
10 [IpakTrueckue pabOTHI:
10.4 W3ydeHue CBOMCTB AJIGKTPOMAarHUTHBIX BOJH C ITOMOIIBIO
MOOMIBHOTO TenedoHa
®dusndeckue SBICHUS B MPUPOJE: OMOJIOTHYECKOE CHCTBUE
10.5 BHJIUMOTO, yIbTpadHuOIETOBOTO u PEHTTE€HOBCKOTO
U3JTY4YCHU N
10.6 TexHuueckue YCTpOHCTBA: } UCTIOJIb30BaHUE
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H
CBETOBBIE SBJIEHU
11.1 JlyueBas monens cBeta. MIcTOUHMKHM cBETa
11.2 [IpsiMonmHEHOE pacIPOCTPAHEHHUE CBETA
113 Otpaxenue cBera. [lnmockoe 3epkano. 3akoH OTpaxKeHUS
CBETa
11.4 [Ipenomnenne cBera. 3akoH mpenomiieHus cBeta. [lomHoe
BHYTPEHHEE OTPAKCHUE CBETA
11 115 JIunza. Xop jryuel B IMH3€E
116 OnTtuueckas cucremMa (oToammapara, MHKPOCKONa U
TEeJeCKoma
117 I'maz kak onTudeckas cuctema. biam3opykoctb U
JAIbHO30PKOCTh
118 Paznoxenne Oemoro cera B crekTp. OmnbiTel HproToHa.
CrnosxeHue CeKTpaabHBIX IIBETOB. [lucnepcus cBeTa
11.9 [IpakTdeckue pabOTHI:

#HH#Par###llccnenoBanne  3aBUCHMOCTH  yIJIa  OTPa)KeHUs




CBETOBOTO JIy4a OT yIJa MaJeHusl.
HH#HPar##H#113yuenne XxapakTepUCTHK H300paKEHHs MpeaMeTa
B IJIOCKOM 3€pKajle.

###Par###lccnenoBanue 3aBUCHUMOCTH yIla MPEIOMIICHUS
CBETOBOTO JIyda OT yIJIa MAaJCHUS HA TPAHHIE «BO3IYX —
CTEKIION.

#HH#HPar### lonyuenue N300paskeHu i C MIOMOIIBIO
COOMPAIOIIEH JIMH3HI.

#H#Par##H##OnpeneneHue (dhoxycHOTO paccTosiHUs u
OTITUYECKOH CHIIBI COOMPAOIIEH JTUH3BI.

HHHPar###OnbITH IO Pa3JI0KEHUIO OEJI0ro CBETa B CIEKTP.
HHHPar###OnbITHL 10 BOCIIPUATHIO 1IBETa NMPEAMETOB MPHU UX
HaOJIFOIEHUH Yepe3 IIBETOBbIC (DHUITBTPHI

®uznyeckue sBIeHus B npupoje: 3arMmenus Conxua u JIyHsl,

11.10 [[BETa TeJ, ONTHUYECKHE SIBJIIEHHUsA B arMmocdepe (mBeT Heba,
pedpakums, pagyra, MUPax)
11.11 Texnuyeckne ycTpoHCTBa: OYKH, MEpHCKOI, (oToamnmnapar,
OTNITHYECKUE CBETOBOJIBI
KBAHTOBGIE SIBJIEHU A
121 OmnsiThl Pezepdopna u nminanerapHas Mojenb atoMa. Mojenb
aroma bopa
122 HUcnyckanne w© TMOTJIONIEHHE CBeTa aToMoM. KBaHTEHL
' JlunelyaTeie CICKTPHI
12.3 PagnoaxkTuBHOCT. Anb(a, 6eTa- u raMMa-u3IydeHus
124 Crpoenue aromHoro siapa. HykioHHass Mozenb aTOMHOIO
anpa. M30Tonbl
125 PagnoaktuBHbie  mpeBpamenus. [lepuon  momypacnanma
ATOMHBIX sI7Iep
126 SnepHble peakuuu. 3aKOHBI COXpPaHEHHs 3apsIOBOTO U
MacCOBOI'0 YHCell
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBs3b MacChl M SHEPTUU
12 128 Peakuuu cunTeza u geneHus snaep. VCTOYHMKHM SHepruu
CouHia v 3BE311
129 SAnepnas sHepreTuka. JleiicTBie paJluOaKTUBHBIX H3ITy4EeHUN
HAa >KMBBIE OPraHU3MBbI
[IpakTueckue pabOTHI:
Habnmionenne  CIUIOIIHBIX M JIMHEWYAThIX  CIIEKTPOB
12.10 U3ITyYEHUS.
' HccnenoBanue TpekoB: H3MEpPEHHE DHEPrUU YaCTHUIBI 10
TOPMO3HOMY NyTH (110 poTOrpadusm).
N3mepenue pagnoakTuBHOroO (poHa
®usznueckue  ABJIEHUS B NPUPOAE:  €CTECTBEHHBIN
1211 paJvOaKTUBHBIN (OH, KOCMHUYECKHE IYYH, PaIMOaKTHBHOE
U3ITy4YeHHE MIPUPOIHBIX MHUHEpPAJOB, JIefCcTBHE
paIMOaKTUBHBIX U3YYCHHUI HA OpraHU3M YeJIOBeKa
1212 TexHuuecKkre YCTpPOMCTBA: CHEKTPOCKOI, WHAUBUIYaTbHBII

AO3UMCTpP, KaMCpa Bunscona







IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI 0CBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0uiero oopazopanusi Ha ocHoBe PI'OC

[Tonumanue posn GU3UKK B HAYIHOW KapTHHE MUPA; CHOPMHPOBAHHOCTH
0a30BbIX TIPEACTABJICHUM O 3aKOHOMEPHOW CBSI3M M II03HABAEMOCTH
SBJICHUA  TPUPOABI, O  POJIM  OKCIEpPUMEHTa B  (QU3HKE, O
cucteMooOpasyromed pojii (U3MKU B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKUA U TEXHOJIOTUH, 00 3BOIMIONNUU (PU3HUUYECKUX 3HAHWN U UX POJU B
LIETTOCTHOM €CTECTBEHHOHAYYHOW KapTHHE MHPA, O BKJIAJEC POCCHUICKUX U
3apyOeKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE HAYKH, OOBICHEHHE MPOIIECCOB
OKPYXKAIOIIET0 MUPA, PA3BUTHE TEXHUKH U TEXHOJIOTHI

3HaHUs O BUJAX MaTepuH (BEIIECTBO M MOJIE), O JBMKEHUHU KakK crocole
CYLIECTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU CTPOCHHUS
BEIECTBA, O (PU3UYECKOW CYIIHOCTH SIBJICHUU NMPHUPOAbI (MEXaHUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE Pa3INyaTh SIBICHUS
M0 ONHCAHMIO HX XapaKTEepPHbBIX CBONCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JlaHHOE (pU3MUecKoe SIBJICHHE; YMEHUE pacro3HaBaTh
MPOSIBJICHUE H3YYEHHBIX (PU3MYECKUX SBIEHUH B OKpYXAlOIIEM MUpE,
BBIJIEIISISI UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )

Bnagenue ocHoBamMM MOHSATHMHOIO amnmapata ¥ CHMBOJMYECKOIO S3bIKa
(UMK M HCMONBb30BAaHME WX JJIS pelieHus y4eOHBbIX 3ajad; yMEHHe
XapaKTepH30BaTh CBOMCTBA TeJd, (QU3UYECKHE SBJICHHUS U MPOLECCHI,
MCIO0JIb3Ys GyHIaMEHTAIbHbBIE  SMIIUPHUECKHE 3aKOHbI

VYMeHne OmnmuchIBaTh HU3YUYCHHBIC CBOMCTBA TE€I H (bmnquKne SABJICHUS,
HCIIOJIb3YA (bI/I3I/I‘IeCKI/Ie BCJIIMYHUHBI

Bnagenue ocHOBaMH METOJIOB HAyYHOTO MO3HAHUA C YUETOM COOIIIO/ICHUS
paBuJ 0€30MacHOro Tpyaa: HabIroaeHHe PU3NUECKUX SBICHUI:

YMEHHE CaMOCTOSITEIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY U3
JAHHOTO Habopa 000pYAOBAaHUS [0 UHCTPYKIUH, ONMUCHIBATH XOJI OIbITA U
3aMMChIBaTh €r0 pe3ysbTaThl, GOPMYIUPOBATH BHIBOIbL;

IPOBEJCHHE MPSAMBIX U KOCBEHHBIX HM3MEPEHUU (DU3MUECKUX BEIUYHH:
YMEHHE  IUIAHMPOBaThb  W3MEPEHUs,  CaMOCTOSATENIbHO  COOUpATH
9KCIEPUMEHTAJIbHYI0 YCTAHOBKY IO HMHCTPYKUWHU, BBIYHCIATH 3HAUCHUE
BEJIMYMHBI U aHATU3UPOBATH MOJYYCHHBIE PE3YNIbTaThl C YUETOM 3aJaHHOMN
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

IIPOBEJICHHE HECJIOXKHBIX AKCIEPUMEHTATbHBIX UCCJICJIOBAHMIA;
CaMOCTOSTENIbHO COOMpaTh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY U NPOBOIMUTH
VICCIIEJOBAHKUE 0 MHCTPYKLUH, NPEICTABIATH MOJyYEHHBIE 3aBUCUMOCTH
¢u3nyeckux BEJIWYMH B BHAe TaOMMIl M TrpaduKOB, YYUTHIBATH
HOTPEIIHOCTH, AEJaTh BBIBOBI IO PE3YJIbTaTaM MCCIEA0BAHUS

ITonuMaHue XapaKTepHBIX CBOMCTB (U3MUYECKHX MoOJesel (MarepuaabHas
TOUKa, a0COIOTHO TBEPOE TENO, MOJEIU CTPOCHHUS ra3oB, XKUIKOCTEH U
TBEPIBIX Tell, IUIAHETapHasi MOJIENIb aTOMa, HYKJIIOHHAs MOJEIb aTOMHOIO
A]ipa) ¥ yMEHUE IPUMEHATh UX sl 00bsCHEHHUs (PU3NYECKUX MTPOLIECCOB

YMenue oObICHATD (I)I/I3I/I‘-ICCKI/IC MponecCChl 1 CBOICTBa TCJI, B TOM 4YHUCJIC U




B KOHTEKCTE CHUTyallMii NPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa, B
qaCTHOCTH, BBIABJIATE MPUYIUHHO-CIICACTBCHHBIC CBiA3M U  CTPOUTH
O0OBsICHEHUE C OMOpOW HAa M3yYCHHBIC CBOWCTBA (PU3UYECKHUX SIBJICHUH,
(u3nuecKre 3aKOHbI, 3AKOHOMEPHOCTH M MOJCITU

YMenue pematb pacu€THbie 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHIT), UCTIOJIb3YA
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOMINE (PU3NYECKUE BEITUYMHBI, B YACTHOCTH,
3alMChIBaTh KPaTKOE YCIIOBUE 3a/ladyM, BBIABIATH HEJAOCTAIOIINE JIaHHBIE,
BBHIOMpPAaTh 3aKOHBI W (OPMYJbI, HEOOXOAUMBIE [UIsi €€ pEeIICHHS,
UCIIOJIb30BaTh CIIPABOYHbIE JaHHbIC, MPOBOJUTH PAcu€Thl U OLEHUBATh
PEAIUCTUYHOCTD MOJIyYEHHOTO 3HAYEHMsI (PU3NYECKONW BEIMYMHBI; YMEHUE
OTPENENATh Pa3MEPHOCTh (U3NYECKON BEIMUYMHBI, NOJYYEHHOUW Ipu
pELIeHNH 3a]1a4u1

YMeHne xapakTepu30BaTh IPUHIIUIIBI ICHCTBHUS TEXHUYECKUX YCTPOMCTB, B
TOM 4HCJE€ OBITOBBIX NPUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJOTHYECKUX
MIPOLIECCOB 0 UX OMHMCAHUIO, UCTOJIb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SIBJICHUH M HE00X0AUMbIe (PU3NYECKHE 3aKOHOMEPHOCTHU

10

YMeHue MCroJib30BaTh 3HAHUS O (PU3MUECKUX SBIEHUSX B MOBCEIHEBHOU
XKU3HU U1 obOecriedeHusi Oe30MacHOCTH MpU OOpamieHHH ¢ OBITOBBIMU
npubopaMu M TEXHUYECKUMH YCTPONCTBAMH, COXPAaHEHHUS 3/I0pPOBbI HU
COONIIOJICHUSI HOPM HKOJIOTUYECKOTO TOBEICHUS B OKPYKAIOLIEH Cpene;
MOHMMaHHe HEOOXOAUMOCTH TPUMEHEHMS] JOCTIKEHUN (QUu3nku
TEXHOJIOT U JUIsl pallMOHAILHOTO MPUPOAOIOJIE30BaHUS

11

OnelT mouCKa, TmpeoOpa3oBaHHUs U MpeAcTaBiIeHUS UHGOpMalUu
(bU3UYeCKOTO  COACp)KaHMUS C  HMCHOJIb30BaHHEM  WH(OpPMaAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTHH; YyMEHHE OILIEHUBaTh JIOCTOBEPHOCTH
MOJy4eHHOW WH(OpPMAIMU HAa OCHOBE HMEIONIUXCS 3HAHWH |
JOTIOTHUTEIBHBIX HMCTOYHUKOB; YMEHHE HCIOJIb30BaTh MPH BBIMOJTHEHHUU
y4eOHBIX 3aJlaHuil  HAY4YHO-TIOMYJIAPHYIO JIUTEpaTypy (U3HUECKOro
COJIepKaHus, CIIPaBOYHbIE MaTEpUaJIbl, pecypchl ceTu MHTepHeT; BianeHue
0a30BbIMU HaBBIKaMH MpeoOpa3oBaHusi UH(GOPMALIMKM W3 OJHON 3HAKOBOM
CUCTeMBbl B JPYI'yl0; yYMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U
YCTHBIE COOOIIEHNUSI HA OCHOBE MH(OPMALIUU U3 HECKOJIBKMX UCTOYHUKOB




IHEPEYEHD 2JIEMEHTOB COJAEPKAHMUSA, IPOBEPAEMBIX HA OID ITO

OU3UKE
Kon | IIpoBepsiemblii 3J1eMEeHT COJepP/KAHUSA
1 | MEXAHUYECKUE ABJIEHUA
11 Mexanungeckoe IBUKCHUE. MarepuaibHas TOYKA. Cucrema OTCYETA.
' OTHOCHUTENBHOCTD ABUIKEHUS
PaBHoMepHOEe M HepaBHOMepHOe aBMkeHue. CpenHsas ckopocTs. Popmyna s
1.2 | BBIUUCICHUS cpeHel ckopocTu: V = S/t
PaBHOMepHOE TpsSMONMHENHOE [BUXKEHHE. 3aBUCHUMOCTb KOOPAMHATHI Tela OT
BPEMEHHU B Cllyyae paBHOMEPHOTO IPSIMOJIMHEMHOTO JIBUKEHUS:
13 | x(t)=x,+vt
I'padukn 3aBUCUMOCTHM OT BpeMEHM Uil HPOEKUUU CKOPOCTH, IPOEKIUH
nepeMeleHus, MyTH, KOOPAWHATHI IPU PAaBHOMEPHOM MPSIMOJIMHEHHOM JIBUKEHUH
3aBUCUMOCTh KOOpPAMHATHI Te€la OT BPEMEHH B CiIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHHOTO JIBUKECHHUSL:
2
Sl =ve, * i+ * =
<
Dopmynbl A TPOEKLUUH TepeMENIeHHs], TPOEKLUHU CKOPOCTH U MPOEKINH YCKOPEHUs
IIPY PABHOYCKOPEHHOM IPSMOJIMHEWHOM JIBHYKEHUM:
2
1.4 .s].(r)=vm.-r+a].-3.
U_\'('f) =g T4, 1,
a. (tf)=canst,
Ul.‘cL - Ul.'rL zzax‘gr
I'paduku 3aBHCHMOCTH OT BPEMEHH [Vl NMPOEKLUHU YCKOPEHHUs, MPOEKLUU CKOPOCTH,
IIPOCKIMH IEPEMEIEHUs], KOOPAMHATHI IIPU PABHOYCKOPEHHOM IPSAMOJIMHEHHOM
JBUKCHUU
CBobGonnoe mnaneHue. DopMmysbl, ONUCHIBAIOIIME CBOOOJHOE THaJeHHE Tena IO
15 | BEpTHKaIH (1BMXKEeHUEe Tejaa BHU3 WINM BBEPX OTHOCUTEIBHO IOBEPXHOCTH 3eMIIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHU /sl IPOSKIUM YCKOPEHUS, TPOEKLUH CKOPOCTU U
KOOpAMHATHI IIPU CBOOOJHOM MAJICHUHU TeJia 110 BEPTUKAIU
CKOpOCTh paBHOMEPHOTO JBMKECHMSI T€Ja 110 OKPYKHOCTH. HarrpaBieHne CKopocTH.
dopmyna Uil BBIYMCIEHUS CKOPOCTH YE€pe3 pajAuyC OKPYKHOCTH U IEPUOA
oOparieHus:
o= iMR
T
1.6 | LlenTpocTpemutenbHoe yckopenue. HampapieHue IeHTPOCTPEMHUTENEHOTO YCKOPEHHSL.
dopmyna JUisl BBIYUCIEHNS YCKOPEHUS:
2
a. — L
“ R
dopmyna, CBSI3bIBAIOIIAS IEPUOJT U YACTOTY OOpaIlleHUs:




vl
T

1.7

Macca. IInotHocts Bemecta. @opmysna A BBIYUCICHUS IIIOTHOCTH:
_m
V

1.8

Cuna — BektopHas uzndeckas BenuunHa. ClI0KeHrue Cuil

1.9

SBnenue nnepuuu. Ilepssiii 3akoH HproToHa

1.10

Bropoit 3akon HeroToHa:

F=m-da

ConanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbl, JEUCTBYIOLIEH Ha TEJIO

1.11

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.12

TpeHHe IMIOKOSA W TPCHUE CKOJBXCHHA. d)opMyna AJId BBIYHCIICHUA MOAYJISL CHIIBL
TPEHUSA CKOJIBXKCHUA:

Fszp-N

1.13

Hedbopmarnus tena. Yrupyrue u Heynpyrue aedopmaruu. 3aKoH ynpyroi aedopmarum
(3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My - M
F=G-—1_2

R
Cuna Tspxkectd. Y ckopeHue cBOOOIHOTO HaieHUs..

®dopmyna JuIsl BBIYUCICHUS CHIIBI TSHDKECTH BOIM3H noBepxHocTH 3emiu: F = mg.
JBmwxkenue ranet Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocTs u
eperpy3Ku

1.15

Nmmynsc Tena — BekTopHas puznyecKkasi BeIHurHa.
p=mi

I/IMHy.]'ILC cucTeMsbl Te1. MI3MeHeHue HNMITYJIbCA. I/IMHYHBC CHIJIBI

1.16

3aKkoH COXpaHCHU UMITYJIbCA IS 3aMKHYTOI>’I CHUCTEMBI TCII:
D=1, +1m, U, =const

PeakTuBHOE ABIDKEHHE

1.17

Mexanunueckas padota. Popmyrna ajsi BBIYMCICHUs] pPaOOThI CHIIBIL:




A=Fsooso

Mexannueckass MOITHOCTb:

n=4
I

1.18

Kunernueckas u noreHuuanbHas sHeprusi. @opmyiia 11 BHIYMCIECHUS KHHETUYECKON
SHEpPruu:

2
E -
2
Teopema 0 kuHeTHUECKOW dHEPrUr. PopMyIta JUIsl BEIYMCIICHHS IOTEHINAIbHON
SHEPIHH TeJla, IOJIHITOrO
Haj 3eMIe:

E,=mgh

1.19

Mexanuueckast SHEPTHUSL:
E=E;+E »
3aKOH COXpaHEHUs MexaHu4yecKoul sHeprun. opmMyna A 3aK0OHa COXpaHEHUS

MEXaHUYECKOM SHEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpaieHne MexaHM4eCKOW SHEPrUH MTPU HATTUYMU CUJIbI TPEHUSL.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Poruar. Momenr cuet: M - Fl.
VYcnoBue paBHOBECHS phlUara:

M +M +..=0
[ToaswxHbIN 1 HenoABWKHBIN O0510KU. KITJI mpocThIXx MeXaHU3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:E‘IEEE&H

1.21

JlaBneHue TBEPAOTO Tena.
@opmyna sl BBIYUCICHUS IaBJICHUS TBEPIOTO Tena:
F
pP= G
JlaBnenue raza. AtMocdepHoe JaBIcHUE.
I'mapocraTtnueckoe 1aBieHUE BHYTPH KUIKOCTH.
dopmyiia 1 BBIYUCICHUS JABICHUS BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

3axoH Ilackans. ['mapaBanyeckuil npecc

1.23

3akoH Apxumena. @opmyna A onpeAeaeHs BHITAIKUBAIOLIEH CUIIbI, 1EHCTBYIOLIEH
HAa TEJI0, MOTPYKEHHOE B KUAKOCTh UJIM ra3:




F_jtm_ =pgV

Ycnopue miapanus Tena. [lnaBanue CyAJOB 1 BO3QYyXOIlJIABAHUC

1.24

Mexanunueckue KoneOaHus. AMIUIMTYZAA, NMEPHOA M yacToTa Kosnebanuil. Dopmyna,
CBSA3bIBAIOILAsl YACTOTY U MEPHOJ KOJIECOaHUI:

1.25

Maremarnueckuii ¥ NPY)KHHHBIA  MasATHMKU. IIpeBpaiienwe dSHepruu Ipu
K0J1€0aTeIbHOM JIBHKCHUN

1.26

3aryxatomue kosiebanus. Beinykaennbie konebanus. Peonanc

1.27

Mexanndueckue BOJIHEL HpOI[OJ'II:HI:Ie " IOTICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI 1 CKOPOCTH
pacnpoCTpaHeHHs BOJIHBI:

L=uv-T

1.28

3Byk. I'poMKkocTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI Ha I'PAHULE JBYX
cpen. Hdpa3Byk u ynbTpa3ByK

1.29

Ipaxmuueckue pabomoi

N3mepenue cpenHeit MIOTHOCTH BEIIECTBA; apXUMEIOBOU CHIIBI; )KECTKOCTH TIPY>KUHBI,
K03 duIMeHTa TPEeHUs CKOJIbKEHUS; pabOThl CUJIbI TPEHMSI, CHIIbI YIPYTOCTH; CpEIHEH
CKOPOCTH JBI)KEHHs OpycKa [0 HAKJIOHHOM IUIOCKOCTH; YCKOpPEHHs Opycka mpu
JNBIDKCHUH TI0 HAKJIOHHOW TIJIOCKOCTH; YacTOThl M TepHoja  KoJiebaHWi
MaTeMaTH4eCKOro MasiTHUKA; YaCTOTHI U MEpHOJia KOJIeOaHUH MPY>KUHHOTO MAsTHHKA,
MOMEHTa CHWJIbI, JCMCTBYIOUIEr0 Ha pblyar; pabOThl CHIJIBI YIIPYrOCTH HpPHU MOIBEME
rpy3a C TOMOIIbI0 HEMOJABM)KHOTO OJI0Ka; pabOThl CHIIBI YIPYTrOCTH MPU HOIBEME
rpy3a ¢ MOMOIIBIO MOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBON CHUJTBI OT 00BhEMA MOTPYKEHHOM YacTH Tella
U OT IUIOTHOCTH >KUJKOCTH; HE3aBHCHUMOCTHU BBITAJIKMBAIOIIEH CHJIBI OT Macchl Teja;
CWJIBI TPEHUS CKOJIbKEHUSI OT CHJIbI HOPMAJIBHOTO JaBJIEHUS M OT pOJa MOBEPXHOCTH;
CWJIBI YINPYrOCTH, BO3HHUKAIOLIEH B NIpPYKHUHE, OT CTENeHU AedopMaluu MPYKHUHBL
yCcKOpeHusi Opycka OT yriia HakJIoHa Hampapisolleil; nepuonaa (4acToThl) KoneOaHun
HUTSHOTO MasTHHUKA OT JJIMHBI HUTHU; NEpUoAa KoieOaHUIl NPY>KUHHOTO MasiTHUKA OT
Maccel Tpy3a M KECTKOCTU NPYKHUHBI; MCCIEAOBAHHE HE3aBUCUMOCTU NEpUOJA
KoJeOaHuil HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycinoBus paBHOBECHS
phluara

1.30

Qu3suueckue A61eHUs 8 npupoode: TMPUMEPHI IBIKEHHUS C Pa3lIUYHBIMU CKOPOCTSMHU B
KUBOI U HEXKHUBOU MPUPOJE, JEHCTBHE CUJIBI TPEHHUS B MIPUPOJE U TEXHUKE, IPUITUBBI U
OTIIUBBI, JBWKeHHE MIaHeT COJHEYHON CHCTEMbI, PEaKTUBHOE [BUKEHHE >KUBBIX
OpPraHU3MOB, PbIYard B Telle YElIOBEKa, BIUSHUE aTMOC(PEPHOTO JABICHHUS HA KUBOU
OpraHu3M, IIJIaBaHUE pbIO, BOCHPUATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSICEHHE,
CEHCMUYECKHUE BOJIHBI, IIyHAMU, 9XO0

1.31

Texnuueckue ycmpoticméa: CIWIOMETp, JaTUYUKU TMOJOXKEHUS, PpacCTOSHUS U
YCKOPEHUs, AMHAMOMETP, HOIUIHUKY, PaKeThl, pblyar, MOoABWXHBINA 1 HETOIBUKHBIN
OJIOKH, HaKJIOHHAs! TJIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY, COOOLIAIOIINECS COCY/IbI,
YCTPONCTBO BOJOIPOBOJIA, THAPABIMYECKHM Mpecc, MaHOMETp, 6apoMeTp, BEICOTOMED,
MOPIIHEBOM HACOC, ApEOMETP, IXO0JIOT, UCIIOIb30BAHUE YIBTPa3BYKa B ObITY M TEXHUKE

TEIIIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KNHETUYECKON TEOPUM CTPOECHMS BELIECTBA.
Mojgenu  TBEpPIOro, JKUAKOTO M ra3oo0pa3HOro  COCTOSIHMHM  BeIlecTBa.




Kpucrannuaeckue u amopdHbIe Tena

JIBm>xenue yactuil BemiecTBa. CBA3b CKOPOCTH ABUKEHHUS YaCTHUIl C TEMIIEpaTypoil.

2.2
BpoyHoBckoe nBuxenue, muddysus
2.3 | CMayMBaHUE M KAWUISIPHbIC SBJICHUS
2.4 | TemioBOe pacIIMPEHUE U CHKATHE
2.5 | TemmoBoe paBHOBecHE
26 Buytpennss sueprus. PaboTa u Teruionepeaadya Kak crocoObl M3MEHEHHS BHYTPEHHEH
SHEPTUH
2.7 | Bugpl Temonepeaayn: TeIUIONPOBOJHOCTh, KOHBEKIIHS, U3ITy9eHUE
HarpeBanune n oxnaxnaenue ten. KonmdecTBo TEMIOTHI. Y AelbHAS TEIIOEMKOCTD:
28 | O=cm(t,—t,)
3aKoH COXpaHEHMs SHEPTUU B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIUIOBOro OanaHca:
29 | Q+0,+..=0
Hcnapenne n xonaeHcanus. M3MeHeHre BHYTpEHHEN SHEPTUU B IIPOLIECCE UCTTAPEHUs
2.10 | u xougencaruu. Kumenue »®uakocTd. Y aenpHast TeroTa napoodpasosanus: L = Q/m
2.11 | BraxxHOCTh BO3]TyXa
[InaBnenne u kpucramumzamus. M3MeHeHne BHYTPEHHEW 3HEPruM MpH IUIABJICHUH M
KpUCTAJUITM3alHU. Y IebHAs TEII0Ta IIJIaBICHUS:
2.12 ?L_Q
m
BuyTpeHHs 3Heprust cropaHus TOILIMBA. Y IebHAs TEIUIOTa CTOPAHMS TOIUIMBA: (| =
2.13 | Q/m
2.14 | ITpunnumns! padoTe! TeroBeix Apuratenei. KI1JI TemmoBoro nqurarens
IIpaxmuueckue pabomoi
N3mepenue yaenpHOM TEIUIOEMKOCTH METAUIMYECKOTO LMIUHAPA; KOJUYECTBA
TEIUIOTHI, MOJIyYEHHOTO BOJOW KOMHATHOW TeMIlepaTrypbl (UKCHUPOBAaHHOW MAacChl, B
015 | KOTOPYIO ONyIIEH HAarpeThlii MWIMHAP; KOIMYECTBA TEIUIOTHI, OTIAHHOTO HArpEThIM
LUJIMHIPOM, MOCJIE€ OIYCKaHMUsl €ro B BOJly KOMHATHOM TeMIepaTypbl; OTHOCUTEIbHON
BJI&YKHOCTH BO3/lyXa; YAEJIbHOW TEIUIOTHI IIaBiIeHUs JbAa. VccienqoBanue n3MeHeHus
TEMIEPAaTypbl BOJBl TPHU PA3IUYHBIX YCIOBUSX; SBICHUS TEIJIOOOMEHa MpH
CMEUIMBAHUM XOJIOJHOM U ropsiueid BOJIbl; MPOLECca UCTIAPEHUS
Qu3zuueckue a61eHUs 8 Npupooe: TIOBEPXHOCTHOE HATSKEHHUE U KalUJUIAPHBIC SIBICHUS
2.16 | B mpupoje, Kpuctamisl B mpupoie, u3iaydeHue ConHIA, 3aMep3aHHe BOJOEMOB,
MOpcKue OpH3bl; 00pa3oBaHHe POChl, TYMaHa, MHes, CHera
Texnuueckue ycmpoucmea: KaWIUISPbl, TPUMEPHI HCIOJb30BAHUS KPUCTAIIIOB,
2.17 | )XUOKOCTHBI TEPMOMETP, AATYUK TEMIIEPATypbl, TEPMOC, CUCTEMa OTOIUICHUS OMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHa, IBUTaTeIb BHYTPEHHETO CTOpaHHUsI
3 | DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 | Dnextpusanus Ten. [[Ba BUIa dIEKTPUUECKUX 3apsI0B




3.2

BsaumonelicTBue 3apspkeHHbIX Tedl. 3akoH Kynona

3.3 | 3aKoH COXpaHEHUs AIEKTPUIECKOTO 3apsa
34 Onexkrpuueckoe mnoine. Hanpspk€HHocTh  anekTpuyeckoro  nois.  [lpuHinun
] CYIEPIO3UIMH IEKTPUUYECKUX T0JIEH (HAa KAUECTBEHHOM YPOBHE)
35 Hocutenu snexkrpuyeckux  3apsaoB. JlelcTBHE — AJIEKTPUUECKOro  IMOJS  HA
' ANIEKTpUIECKHE 3apsibl. [[pOBOTHUKY U IUAICKTPUKH
[Tocrosinublil dnmekTpuyeckuit TOK. [ledicTBust snekTpudeckoro Toka. Cuiia ToKa.
Hanpsixenue.
36 | I=qg/t,U=A/q
DIEeKTPUYECKOE COMIPOTUBIICHUE. Y IETTbHOE JIEKTPHUIECKOE COMTPOTHUBIICHHE:
3.7 |R=pl/S
38 3akon Oma juist yuactka snekrpuueckon memu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,; R=R +R,
1 1 2 1 2
3.9 | IlapannenpHoe coerHEHNE TPOBOAHUKOB PABHOTO CONPOTHBIICHHUS:
U=U;I=I+1;R=2.
2 2 P
CMmenraHable COSAMHEHUS TPOBOTHUKOB
310 PaboTa u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jxoynsa — Jlenua:
2
311 | Q=I"-R-t
312 OnbiT Opcrena. MarHuTHOE 10JIe TPSIMOIO IMPOBOJHUKA C TOKOM. JIMHUM MarHUTHOM
' WHIYKITUU
3.13 | MarsuTHoOe IoJjie TOCTOSIHHOIO0 MaruuTa. B3anmoneiicTBHe MOCTOSIHHBIX MAarHUTOB
3.14 | JleiicTBMe MarHUTHOTO T0JISI HA MMPOBOJHUK C TOKOM
3.15 | OnbiTel Dapajes. SBneHue snekTpoMaruutHoi nuaykuuu. [Ipasumno Jlenma
Ilpakxmuueckue pabomol
N3mepeHue 3eKTpUYECKOro COMPOTUBIICHUS PE3UCTOPA; MOITHOCTH AJICKTPHUECKOTO
TOKa; paOOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, BO3HHMKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIIOYKa), OT HAMpPsDKEHUs Ha KOHIaX MPOBOJHUKA; 3aBUCUMOCTH COTPOTUBIICHUS OT
' JUIMHBI ~ TIPOBOJHMKA, IUIOIIAAM €ro MONEPEeYHOro CEeUeHUss U YAEIbHOTO
COTIPOTHBIICHUSI.
[IpoBepka mpaBuia g DIEKTPUUECKOTO HAMPSHKEHHs TPH  TOCIEeI0BATEIbHOM
COCIMHEHUU TMPOBOJHUKOB; TMpaBWIa M CHUJBl DIIEKTPUYECKOTO TOKa TMpH
MapajuielbHOM COSMHEHUH MTPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
317 Qu3uueckue sA6leHUs 6 npupode: DIEKTPUYECKHE sBIEHUS B arMmocdepe,

QJICKTPUYCCTBO KMBBLIX OPTaHM3MOB, MArHUTHOC I10JIC 3CMJ'II/I, J:[peﬁq) MOJIFOCOB, POJIb




MAardMTHOTI'O ITIOJIA OJIA >KM3HH Ha 36MJI€, ITOJIAPHOC CUAHUC

Texnuueckue ycmpoticmea. 3IEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTAT, CUETUUK
ANIEKTPUYECKOW  DHEPruH, DICKTPOOCBETHTEIbHbIE MNPUOOPHI, HarpeBaTelbHbIC

3.18 ANEKTPONPUOOPEl  (IPUMEpPBI), OIICKTPUUYECKUE TPEAOXPAHUTENH, JIIEKTPOMArHUT,
AJIEKTPOIBUTATENh IOCTOSIHHOTO TOKA, TCHEPATOP MOCTOSTHHOTO TOKA

3.19 | DnekrpomarauTHbIe BOJIHEL. [1Ikama 2IeKTpOMarHUTHBIX BOJIH

3.20 | JIyueBas mojens cBeta. [IpsMosmHEItHOE pacpoCcTpaHeHNE CBETa

3.21 | 3akoH oTpaxenus cBeta. [lmockoe 3epkaio

3.22 | IlpenomieHue cBeTa. 3aKOH MPEJIOMIICHUS CBETa

3.23 | lucnepcus cBera

3.24 Jlunza. Xox nmyueit B nuH3ze. DOKyCHOE paccTosiHUE JIMH3BL. OnTHYecKas CUia JIMH3BI:
D=1/F

3.25 | I'ma3 xak ontudeckas cucrema. OnTuyeckue mpuOopsl
Ipaxmuyeckue pabomol
#H##Par#H#lI3mMepene  ONTHYECKOM  CUJIBI  coOuWparomieil  JUH3bI;  (POKYCHOTO
paccTosiHAS CcOOMparomield JUH3bI (10 CBOWCTBY paBEHCTBA pa3MEpOB IpeaMeTa U
M300pakeHUs, KOTJIa TPEeIMET paclojoXeH B JIBOMHOM (OKyce), IoKazaress

3.26 | mpenomIIeHus CTEKIA.
###Par#Ht#lIccnienoBanne CcBOWCTBAa HM300pa)KeHUs, TIOJYYEHHOTO C TOMOIIBIO
coOuparomiel JIMH3bI; U3MEHEHUsI (POKYCHOTO PACCTOSHUS JBYX CJIOXKEHHBIX JIMH3,
3aBUCHMOCTH yIJIa TPEIOMIICHHS CBETOBOTO Jiyda OT yIJIa IaJIcHUS Ha TPaHUIIC
«BO3ITyX — CTEKIIO»

397 Qusuueckue senenus 6 npupoode: 3armenusi Conana u JIyHBI, IIBETa TEI, ONTHYCCKUE
sBIIeHUs B aTMoc(epe (1BeT Heba, pedpakiius, paxyra, MUPax)

3.28 | Texnuueckue ycmpoticmea.: OYKU, IEPUCKOII, (GOTOATIIAPAT, ONTHUECKHUE CBETOBO/IBI

4 | KBAHTOBEBLIE SBJIEHUA

4.1 | PaguoaktuBHOCTh. Anb(a-, 6eta-, raMmma-u3inydeHus. Peakiuu anbda-u 6era-pacnana

4.2 | Onsitel Pesepdopaa no paccesiauro anbda-yactuil. [ImanerapHas Mojaesnb atoma

4.3 | CoctaB aTroMHOrO siipa. M30TOTBI

4.4 | Tlepuon nosrypacnaja aTOMHBIX Si7iep

4.5 | SInepHbie peaknuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO M MACCOBOTO YHCEI
Qusuueckue a61eHUs 8 NPUpoOe. eCTECTBEHHBIH PaJIMOAKTHBHBIN (DOH, KOCMUYECKUE

4.6 | ny4d, paaiOaKTUBHOC M3IyYCHUE MPUPOIHBIX MUHEPAIIOB, JCHCTBUE PAJMOAKTUBHBIX
W3IYYCHUH Ha OPraHU3M 4YeJI0BeKa

47 Texnuueckue ycmpoticmeéa: CHEKTPOCKOI, WHIMBHIYAIbHBIH O3MMETP, Kamepa

BI/IJ'ILCOHa, AACPpHAsd SHEPreTuKa




YYEBHO-METO/IMYECKOE OBECNEYEHME OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YUEHUKA

 Ousmka, 7 kmacc/ Ileppmmkun W.M., HVBanmoB A.UM., AxnuoHepHOE OOIIECTBO
«M3narenscTBO «lIpocBemenue»

 Ousmka, 8 kmacc/ Ileppmmkun W.M., VBanoB A.W., AxnuoHepHOEe OOIIECTBO
«M3narenscTBO «lIpocBemenue»

» ®usuka, 9 wmacc/ Ileppimkua WM., T'yrauk E.M., HMBanoB A.U., IlerpoBa M.A.,
AxunonepHoe o6mectso «M3narensctBo «lIpocsenienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

®wusuka. 7 knacc. Meronundeckoe nocodue k yueoHuky A.B. Ileppimkuna CamocTosiTebHbIE
1 KOHTPOJIbHbIE paboThl. Pu3nKa. 7 Kiiacc.

Om3uka. 7 xmacc. Tectw, XanmmanoB H.K.,, XanmmanmoBa T.A. ®usuka. 8 Kiacc.
Hunaktuueckue marepuansl, Mapon A.E., Mapon E.A. CamocTosiTenbHbIE U KOHTPOJIbHBIE
paboTEHL.

®dusmka. 8 ximace, Mapon A.E., Mapon E.A.

®dusuka. 8 kiaacc. Meroanueckoe nocodue k yueonuky A.B. Ileprpimkuna @unonosuy H.B.
®duzuka. 9 kiacc. Meroanueckoe nocodue k yueOHuky Ilepormkuna-I'yTHuk

®usuka. 9 kinacc. Junaktuyeckue marepuainel, Mapon A.E., Mapon E.A. ®usuka. 9 kiacc.
Tectol, CnennneBa H.W. CamocTosiTeNbHbIE U KOHTPOJIbHBIE PAOOTHI.

®dwusuka. 9 knacc, Mapon A.E., Mapon E.A

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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