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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HA YpPOBHE OCHOBHOTO OOHIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
bu3MKN Ha AEATETHbHOCTHOM OcCHOBe. B mporpamMme mo (u3HMKEe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[TporpamMMma 1o ¢u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOTO COACpPKAaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpadboTaHa € LEIbI0 OKa3aHHUd METOIMYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duzrka SABISETCS CHUCTEMOOOpA3YyIOIIMM JUIsl  €CTECTBEHHO-HAY4YHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, H3y4yaeMbIX XUMHUEU, Ouosioruedd, acTpoHomued u (¢GU3UYECKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType 0OOIIero
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenune ¢usukum Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

e HAY4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPIPETHPOBATH  JaHHBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIYYE€HHS BBIBOJIOB.

[lenn wusyueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
ornpenenensl B Konuenmuu npenogaBanust ydyeOHoro mnpenmera «Dusukay B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaan3yronmx
OCHOBHBIE  00111€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcersa npocemienust Poccutickoii @enepanuu (IpoToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

Hean usyyenus pusuku:



npuoOpeTeHne HWHTEepeca W CTPEMJICHUS OOYYaloImUXCsi K HAydHOMY
W3YYEHHUIO TPUPOABL, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
HCCIIEI0BATENIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHATEHON AEATENBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaabHEeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1rero oOpazoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIASAYIONIUX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEUIUX PpacYETHBIX 3aJad C
UCTIOJIb30BaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAONIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3NUECKOTO COAEpKaHUA,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 ygaca (3 yaca B HeJemIo).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yUUTEeb JelaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaronmxcs, CrucKa HKCIEPUMEHTAIBHBIX 3a/laHUi, MPEeAJIaraéMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOI0 dK3aMeHa 10 (PU3HKE.

COJEPXAHUE OBYUYEHUA

7 KIIACC



Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

@dusnka — Hayka o mnpupone. fABieHus npupoabl. PUHUYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuU3nyecKue
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT TMPUPO.Y.
EcTecTBeHHO-HAy4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHUE TUIOTE3, IKCIIEPUMEHT 0 MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmogaemoro spieHus. Onucanne GU3NUECKUX SBJICHUM ¢ TOMOIIBIO MOJIEIICH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue nMpuOOPHI U MPONEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
HU(POBBIM NPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

Omnpenenenue eHbI JeJICHUS MIKaIbl U3MEPUTEIBHOTO Tprbdopa.
N3mepenne paccTOsTHUM.

N3mepenne 06bEMa KUAKOCTU U TBEPAOTO TENA.

Omnpenenenue pasMepoB MaJIbIX TEJl.

N3mepeHue TtemmepaTypbl MpU MOMOLIM KUIKOCTHOTO TEPMOMETpa M
JaTyuKa TeMIIEpaTyphl.

6. IIpoBeneHue ucciaenoBaHMs MO MPOBEPKE TMIOTE3bl: JAJbHOCThH MOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3Mmepbl. OMbITHI,

JTIOKa3bIBAIOIINE IUCKPETHOE CTPOEHUE BELIECTBA.

JBmxenne yactul BemiectBa. CBS3b CKOPOCTH JBUKEHHUS YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmomelcTBue dYacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSIX U UX aTOMHO-MOJICKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddyzuu.

3. HaOmionenue ~ siBneHuid,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM  WIH

OTTaJKUBAaHUEM YACTHUII BEILIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OneHka JuMaMeTpa aroMa METOJOM psoB (C  HUCIOJb30BAHUEM
dboTorpadwuii).

2. OnpIThI 1O HAOTIOJEHUIO TETIOBOTO PACIIMPEHUSI Ta30B.

LA



3. OmbITHI MO OOHAPYKEHUIO IEHCTBHS CHUIJI MOJIEKYJISIPHOTO MPUTSKCHHUSI.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHHUH. Pacuér mytu u
BPEMEHU JBUKECHHUS.

SBnenne uHepuuM. 3aKOH HHEpUMH. B3auMoaelcTBHE Tell KAaK NpPUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIEC
00BEMa BelecTBa.

Cuiia Kak XapakTepucTUKa B3auMmojeicTBus Teil. Cuiia ynpyrocTd U 3aKOH
['yka. MI3Mepenune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTEHHUS U CHUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HANIPABJIEHHBIX II0 OJHOM IpsiMoM. PaBHonenctByromas cuil. Crila TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IpUPOJE U TEXHUKE.

Jemoncmpayuu.

Hab6rogenne MexaHnuecKoro JIBHXKEHUS TeTa.
N3mepeHne CKOpOCTH NMPSMOJIMHENHOTO JBUKEHHS.
HabGmronenue siBjeHUST HHEPIIUH.
Hab6nronenue n3MeHeHusi CKOpOCTH MPY B3aUMOJICUCTBUU TEll.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEL.
CnoxeHue Cuil, HallpaBJICHHBIX IO OJTHOM MPSMOM.
JIaﬁopamopubze pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).
2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa 1o
HAKJIOHHOM IIOCKOCTH.
3. OmnpexaeneHune MIOTHOCTH TBEPAOTO TEA.
OneIThI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh pacTshKeHUs (aedopmMarinin)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XKUAKOCTIMU W razamu. 3akoH [lackans. [IHeBmaThueckue
MaIllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TiyOWHBI. ['mapocTtaTudeckuii
napajaokc. Coobmiaroniyecs: cocysl. ['mapaBnuyeckue MeXaHUu3Mbl.

AtMochepa 3emnn u atmocepHoe napieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aAylHONH o0onouku 3emud. OmnbiT Toppudemiu. M3mepenue atmocdepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAaJl YPOBHEM MOPSL.
[TpuGops! 17151 U3MEpEeHHs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

I



Hemoncmpayuu.

3aBUCUMOCTbD JAABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromyecs cocy/bl.

['mapaBiuyueckuut mpecc.

[IposiBinenue nelcTBUs aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
T€JIa ¥ TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YcoBue 1iaBaHus TeN: IUIABAHWE WA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHON B
KUJKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEHCTBYIONIEH Ha  TEJo,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbI, AEHCTBYIONIECH HA TEIO
B JKUJIKOCTH, OT MACChI TeJIa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa UM KOHCTPYMPOBAHUE JIOAKHM U
OIIpPEICIIEHUE €€ TPY30IOABEMHOCTH.

Paszgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanuudeckast pabota. MOUTHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS pblyara K OJIOKY.
«3onotoe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexannueckass dHeprusi. KuHeTmyeckass W TNOTEHUMANIbHAs HSHEPTHS.
[IpeBpailieHrie OTHOTO BHJIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXpaHEHUS
SHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomel u onvimel.

1. Omnpenenenrie pabOThl CUIJIBI TPEHUS TIPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30OHTAIBHON MTOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. Msmepenue KII/] HakIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aKOHa COXPaHECHUS MEXAHUYECKON DHEPIHUH.
8 KJIACC

o u k wnN R

N

Pa3nea 6. TemioBbIe AIBJICHUS.



OCHOBHBIE TIOJIOKEHHSI MOJEKYJSIPHO--KMHETUYECKON TEOpPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU.

Mopnenu TBEPAOro, JKHUJIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJEKYISPHO--KUHETUUECKOW TEOPHH.
CmaunBaHN€E U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKECHUS
yacTull. BuyTtpeHnsisi sHeprus. CrocoObl HW3MEHEHHUS BHYTPEHHEH JHEPTHUU:
Terionepeaaya u COBEpIICHUE paboTHL. Buabt TeIJIonepeaauun:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE.

KonnuecTtBo TemnoThl. YjenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOEC paBHOBeCHE. YpaBHEHUE TeruioBoro OanaHca. [lmaBinenue w
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcanus. Mcnapenue. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JIABJICHHSI.

BnaxnocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTAa CTOPaHUsL.

[Tpuniuner pabotel TerioBbix apurareneit KIIJ TtemmoBoro nBurarens.
TernnoBble ABUTATEIN U 3aIIUTA OKPYKAIOIICH CPE/Ibl.

3aKOH COXpaHEHUS U MPEBPAILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUSI.

HaGmronenune nuddysuu.

HaOmronenue siBfieHni cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.

HabnrofgeHue TemioBoro pacuupeHus Tel.

W3meHenue naBieHUs Ta3a MpU M3MEHEHHH 00bEMA M HArpEeBaHWM WIIU

OXJIAXKCHUMU.

6. IlpaBuna usmepeHus remMnepaTypsl.

7. Bunsl Tenonepenayu.

8. OxJjaxaeHue Mpy COBEPIICHUH PAOOTHI.

9. Harpesanue mipu coBepiiieHur pabOThl BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TEIIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabnrogeHue mocTosHCTBa TEMIIEPATyphl MPH TIJIABJICHUH.

13. Mojienu TernaoBbIX IBUTATEIICH.

Jlabopamopusie pabomel u onvimel.

1. OmnbITHI 110 OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl TI0O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H
TBEPJBIX TEIL.

4. OmnpepneneHue AaBlIEHUS BO3yXa B OAIIOHE MIITPUIIA.

LA S



5. OnbIThL, JAEMOHCTPUPYIONIUME 3aBUCUMOCTH JIaBJICHUS BO3[yXa OT €ro

00BbEMa U HArPEeBaHUS WM OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmionenue wu3MeHeHUs BHYTPEHHEW OHEpPruM Tejla B pe3ysbTare
TerIonepeayi U padoThl BHEITHUX CHUJL.

8. HMccrnenoBanue sIBIEHUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJOIHOW H

ropsi4eu BOJBI.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH

TEII000MEHE C HArPEThIM METATUIMUECKUM LIMJIMHAPOM.

10. OnpezenieHne yAeIbHON TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mporecca uCIapeHus.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. JiaekTpudecKkue 1 MarHUTHbIC SIBJICHHS.

OnekTpu3auus Tel. J[Ba poaa 3JeKTpUUYECKUX 3apsiaoB. BzaumoneiicTBue
3apsbKeHHbIX  Tell. 3akoH KyroHa (3aBUCMMOCTh CWJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro nods. [IpuHuun
CYIEPITO3UIINU IICKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmu snexkTpuyeckux 3apsAnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUAINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSAX U Ta3ax.

Onektpuueckas uenb. Cuia TokKa.  DJIEKTPUUYECKOE  HAIpsKEHHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
o yyactka uend.  [locnenoBarenbHoe W mapajuielbHOE — COCIMHEHUE
ITPOBOJIHUKOB.

PaGota ® MOImHOCTH dJeKTpUuYecKoro Toka. 3akoH Jlxoyms—JleHa.
DneKTpudecKre 1Ny U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHUCTBHE  TIOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHutHoe noJie 3eMJIM U €ro 3Ha4€HUe JJIs1 AKU3HU Ha 3eMII€.
OnbiT  Opcrena. MarHuTHOe TIOJE€ JJIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATENb TOCTOSSHHOTO TOKa. MCmosib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omneitel @apajnesd. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DnekTporeHeparop. CrocoObl  TONY4YEeHHS ~ DJCKTPUUECKOHM  DHEPIHH.
DNEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauyuu.
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25.

DnekTpu3ainus Tel.

JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpONCTBO U ACHUCTBUE SIEKTPOCKOIIA.

DIIEKTPOCTATUUECKAS] HHAYKIHUS.

3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPSAI0B.

[IpOBOAHUKH U TUDIICKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.

N cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DIIEKTPUUYECKHUMN TOK B HKHUJKOCTH.

. 'a3oBB11 pa3ps.

. I3Mepenune cuibl TOKa aMIepMETPOM.

. I3MepeHune 3JIeKTpUIECKOro HAMPSKEHUS BOJIBTMETPOM.

. Peocrar 1 MmarazuH COnpOTUBIICHUH.

. BzaumopiericTBre OCTOSIHHBIX MAarHUTOB.

. MozenrpoBaHre HEBO3MOXHOCTH PA3AEIICHUS ITOJ0COB MATHUTA.
. MozenrpoBaHre MarHUTHBIX IOJIEH IIOCTOSIHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JlelicTBr€ MarHUTHOTO MOJI HA IPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEND OCTOSIHHOTO TOKA.

. UccnenoBanue aBiaeHUS 3IEKTPOMArHUTHOW UHAYKIIVH.

. OnbiTEl @apazes.

. 3aBUCUMOCTh HAIPABJIEHUS] HMHAYKIHMOHHOTO TOKAa OT YCIOBUW €ro

BO3HUKHOBCHHUSI.
DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk w

OneiThl MO HAONIONCHUIO DICKTPU3AIMM Tel WHAYKIWEH U TpHU
COIIPUKOCHOBEHUM.

HccnenoBanne JOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA IPOBOJHUKU W
JTADJICKTPUKHU.

COopka u mpoBepka paboThI IEKTPUIECKOM TIEMH OCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3MepeHue u peryampoBaHUE HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pEe3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JIMHBI, IUIOLIAJA MONEPEYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBuia CHOXKEHUS HAINPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia JJsi CUIbl TOKA MPU MAPAIUICIbHOM COCIUHEHUH
PE3UCTOPOB.



10. Onpenenenne paboOThI IMEKTPUUECKOTO TOKA, UIAYIIETO Yepe3 PE3UCTOP.

11. OnpenesieHHe MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

12. MccnenoBanue 3aBUCHUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsHKEHMS Ha HEH.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnenoBaHue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3yueHue MarHuTHOrO TMOJiA TOCTOSHHBIX MArHUTOB TMPHU  HX
00BEIMHEHUU U PA3ICICHUN.

16. MccnenoBanue NeMCTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTyIIKK C TOKOM M MarHuTa OT CHJIbI TOKAa W HamlpaBJiCHUS TOKa B
KaTyIIIKE.

18. MI3yueHue AeiCTBUS MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u n3ydeHue paboThl JJIEKTPOIBUTATENS.

20. U3mepenue KIIJI 351eKTpOIBUTATENBHOM YCTAHOBKH.

21. OnBITBI 1O UCCIEAOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHON WHIYKIUU:
UCCIICOBAHUE W3MEHEHUM 3HAYEHHS W HAINpPaBICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazgen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOE npsiMoMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa NPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMOJIMHEHHOe BrkeHue. (CBoOoaHOE
nagenue. OneITel [ amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalueHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[Tepseiit 3ak0H HeroToHa. Bropon 3akon Herorona. Tperuii 3akon HeroToHa.
[IpyHIMD CyNIepIIO3ULMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus:: cujia TPEHUS CKOJIbKEHUS, CHJIa
TPEHUs IOKOs1, APYTUE BUIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
naneHusa. JBuwkenue miaaner Bokpyr Comuma. IlepBasg xkocMmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TsDKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas



sHeprus. TeopeMa 0 KHHETHUYECKOW HPHEPIrUH. 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPIHUH.
Jemoncmpayuu.

1.

o vk~ w

8.
9.

10.
11.
12.
13.
14.
15.
16.

HaOmronenne MexaHU4ecKoro JIBMKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHME TyTE€d W TPACKTOPUN ABMKEHUS OJHOTO WU TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3Mepenne CKOPOCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKCHMUSL.
HccnenoBanne Mpu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaOnronenue ABUKEHUS TeJla 0 OKPYKHOCTH.

HaOnronenre MexaHW4eCKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PUBUKHU.

3aBUCUMOCTh YCKOPEHMS Tejla OT MacChl TeJla U JICUCTBYIOIIEH Ha HETO
CHJIBL.

HaOmronenue paBeHcTBa CHII PH B3aUMOJICHCTBUM TEIL.

N3meHenune Beca Teia mpyu YCKOPEHHOM JIBUYKCHUH.

[Iepenaya uMnysibca Ipu B3aUMOICHCTBUM TEIL.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHue UMITYJIbCa MPU HEYIIPYTOM B3aUMOICUCTBUM.

CoxpaHeHue UMIyJbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
HaOmronenue peakTUBHOTO JBUXKECHUS.

CoxpaHeHre MEXaHUYEeCKON YHEPTrUU pH CBOOOTHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW YHEPTUU MPU IBUKECHUU Te€JIa MO I€HCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
[IapyKa Mo HaKJIOHHOM MIIOCKOCTH.

Onpenenenne yCKOPEHHs Tela MPU PABHOYCKOPEHHOM JBIDKEHUU T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TNPH PAaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPCHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodhGUIMEHTA TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU30HTAIEHON TTOBEPXHOCTH.



10. Onpenenerarie  pabOThl  CWJIBI  YOPYTOCTH TPU TOABEME Tpy3a ¢
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: TIEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHyknaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWCTBa MeEXaHWYECKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnronenue koneGaHWil Ted MO JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHY X ICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Habnronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKUIN PE30OHAHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.
OmnpeneneHue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TTeproa KojeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJeOaHUN MPY>KUHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTh Tepuoja  KoJeOaHwmit
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOTHOTO IMaICHHUS.

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnvie pabomul u onvimeal.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.
Pa3gen 11. CBeToBbI€ SIBJIEHHS.
JlyueBas  moxmenp  cBera.  Mcrounuku — cBera.  I[IpsMosmHerHoe
pacnpoctpanenue ceera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.
[Ipenomnenue cBera. 3akoH npesomyieHHs cBera. [lomHOoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb3oBaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.
Jlmaza. Xom mydeit B gnumH3e. OnTudeckas cucrtemMa (¢oToarmmapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaTbHO30PKOCTb.
Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.
Jlemoncmpayuu.
[IpssMONTMHEHOE paclpOCTPaHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
Ontuyeckuii CBETOBO/I.
Xon nyuel B coOuparolieit JInH3e.
XO0J ny4yer B pacCEUBAIOIIEHN JTUH3E.
[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.
. Ilpunuun nerictBus oroamnmnapaTa, MUKPOCKOIA U TEJIECKONA.
10. Monens riia3a.
11. Paznoxenue 6enoro cBera B CIEKTP.
12. [Tomy4yenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH yIjla OTpPaXK€HHUsI CBETOBOrO Jyda OT yria
NaJICHUs.
N3yuenune xapakTeprucTUK n300paxeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTiia MPEJIOMIICHUS] CBETOBOIO JIy4ya OT yIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIICH JIMH3BI.

5. Onpenenenune GOKYCHOTO PaCCTOSIHUSI U ONTHYECKOM CHIIBI cOOMparomei
JIUH3BI.

6. ONBITHI 110 Pa3IOKEHUIO OEJIOro CBETa B CIIEKTP.

OnbITEl IO BOCHPUSITHIO I[BETA MPEAMETOB NPHU WX HAOIIOJACHUU uepes
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

OmnbiTel Pezepdopaa u mmanerapHas mojnenb aroma. Mogens aroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHedaTeie CIIEKTPHI.
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PagnoaktuBHOCTh. Anb(da-, 6eTa- u ramma-uziayderus. CTpoeHre aTOMHOTO
anpa. HykionHas wmoxaens artomHoro snpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiOBOTO M MAacCOBOIO YHUCEI.
DHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sHeprun CosHIa U 3BE3I.

Snepnas sHeprervka. JleMCTBHUS paguOaKTHUBHBIX H3IYyYECHHM Ha KUBbBIC
OpraHU3MBbl.

Hemoncmpauuu.

CreKTpbl U3ITy4YEHHUS] U TTOTJIOLICHHUS.

CreKTpbl pa3IMYHbIX Fa30B.

CnekTp Bogopoa.

HabGnronenue TpekoB B kamMepe Buibcona.

PaboTa cuérumka HOHU3UPYIONINX U3ITYyUSHUH.

Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPATIOB U MTPOJLYKTOB.
ﬂaﬁopamopubte pabomul u onvimaol.

1. HaGnroneHue CruIONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI IO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000IAOIIMN MOAYJIb TPEAHA3HAYEH AJI1 CUCTEMATH3aUU
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3HMKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIKX ATOT yU4EOHBIN MpeaMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsl JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCsS
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEJOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[TpyHIMIIHATBEHO JESATEIBHOCTHBIM XapaKTep AAHHOTO pas3fella Peau3yeTcs
32 CYET TOro, 4YTO OOy4YarIllMecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
npeajaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBICHATH
bu3nyeckue BICHUS B OKPYKaIOIIEeH NMPUPO/Ie U TOBCEAHEBHOM JKU3HU;

UCITIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
yucie Al IPOBEPKU TUIOTE3 U MOJTYUYEHHS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIe OCHOBBI HAmMOOJE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCMOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
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DHEPIUU Ha OCHOBE 3aKOHA NPEBPALICHUS M COXPAHEHHsI BCEX M3BECTHBIX BUIOB
DHEPIHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaroierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3ybTaThl B
YaCTHU:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

— IPOSIBIICHHE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— [IEHHOCTHOE OTHOUIEHHE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTUKEHUH (PU3HMKY;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTU
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

— OCO3HaHUE UEHHOCTH (PU3MYECKOW HAayKd KakK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJIbTYDBI;

— pa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIIEeI0BATENbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0pPOBbSI W  JIMOLMOHAJIBLHOIO
0/1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOr0 TMOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIOBUSX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTHBHOE Yy4YacTHE€ B PEIICHHHM MNPAKTUYECKHX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHONW HANpPaBJIEHHOCTH, TPEOYIOIUX B TOM YHCIE U (PU3MUECKHUX
3HaHUM;



e — MHTEpEC K MPAKTUIECKOMY U3YUEHUIO MPO(heCCHid, CBSI3aHHBIX C (PU3UKO;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMS HA MPUMEHEHHE (PU3MUECKUX 3HAHWU Uil pElIeHUusl 3a/ad B
00JIacTH OKpYy’Kalollled Cpejbl, IUIaHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE IJI00aJILHOTO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeasbl:

e — TOTPEOHOCTh BO B3aWMOJICHCTBUU TPU BBITTOJHCHUHM WCCICIOBAHUN U
IPOEKTOB (M3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHUX,

e — TIOBBIIICHWE YPOBHA CBOCH KOMIIETEHTHOCTH YE€PE3 MNPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPEeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (GU3NUECKUX O0BEKTaX U SIBJICHUSX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
busuKy;

e — IUTAHUPOBAHHWE CBOETO PAa3BUTHUS B NPHOOPETEHUHM HOBBIX (HU3UUCCKHUX
3HAHUI;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3HU MPUPOIbI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e — OILIEHKAa CBOMX JCHWCTBHM C YYETOM BIIMSHUS HA OKPYXKAOUIYI0 CpENy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHMS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: Oyayt copMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YIeOHBIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble JJornyeckue 1eMcTBUA:
e BBIBISITH W XapPaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
00001IIeHNS U CPAaBHEHUSI,
e BBIABIISITH 3aKOHOMEPHOCTH U MMPOTHUBOPEUHS B pacCCMAaTPUBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIOJIEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;



BBISIBIIATh TTPUYUHHO--CJICACTBEHHBIE CBSI3M MPHU HU3YyYEeHUU (U3HUUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHAYKTHBHBIX YMO3AKJIIOUEHUH, BBIIBUTATh THUIOTE3B O B3aHMMOCBS3SX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISTIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

MCITOJIB30BATh BONPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOXKHBIM
bu3nyeCKuit IKCHEPUMEHT, HEOOJBIIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
NIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMpPOBaTh 0000ILEHUSI U BBIBOJIBI 110 pE3yJIbTaTaM
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, THCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peELIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIE JeCTBUS:

B XOJIe OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIC HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COMOCTAaBIISATh CBOM CYXICHUS C CYXICHUSIMU JPYTUX YYaCTHHUKOB
auasora, OOHapyXKUBATh Pa3IMIUe M CXOACTBO ITO3HIIHI;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
MyOJIUYHO TPEICTABIIATh PE3Y/IbTaThl BHIMOJHEHHOTO (PH3NYECKOTO OIBITA
(9KCTIEpHMEHTa, UCCIICIOBAHUS, TIPOSKTA);

MOHMMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOH |
WHIUBUIYyaIbHOW paboOThl MpU PEIICHUHW KOHKPETHOW (HHU3UIECKOM
npooieMbl;



MPUHUMATH 1IEJIM COBMECTHOUM JEATEIbHOCTH, OPTaHU30BbIBAThH JEHCTBUS
no e€¢ JOCTIKEHMIO: paclpelensTh poiau, OOCYXKIaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIIOCH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUI0O WU KOOPAWHUPYS CBOHU JIEUCTBUA C JIPYTHUMHU
YJIeHaMU KOMaH/bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHEHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUTsl petieHust (PU3NYECKUX 3HaHUM;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHIMBUAYaIbHOE, NPHUHSITHE PEUIEHUs B TPYIIE, NMPUHATHE PELICHUN
rpyIIon);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PeLIeHUs! (PU3NUECKOM 3aauu WIn
IUTAHAa HMCCIIEJOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIIAaracMble BAPUAHThI PELICHUM;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS])) PEe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOr0 HMCCIEAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILHX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJIU U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIIMOKY MPU PEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenust B 7 kjiacce nIpeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

UCIIOJB30BaTh  TMOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BeulecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEMHOE), TPACKTOPHUs, PaBHOAECUCTBYIOIIAS



cuma,  gepopmamms  (ympyras, IJIaCTUYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath siBneHus (Auddy3us, TEMI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIB)KCHUE, HEPAaBHOMEPHOE  JBWIKEHHE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHON OCHIO
BpalllCHUsI, TEpeaada [OaBICHUS TBEPABIMU TENaMU, KUIAKOCTAMU U
razamud, arMochepHoe JaBlieHHWEe, IUIaBaHUE Tel, IMpeBpalleHHUs
MEXaHUYECKON SHEPrur) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3HUECKOE SBIICHHE;
pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpY’)KalollleM MHupe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B TMPHUPOJIE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
NpUpoAe, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMOoc(epHOro JaBJICHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe YeJIOBEKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJIEJISITh CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;
OIKCHIBaTh U3yYEHHBIE CBOICTBA TeN U (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢uznyeckue BeIMYUHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEM,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, Cuia TpeHWs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKMBAIONIAs] CHJIa, MEXaHWYECKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHJbl, KO3(Q(UIMEHT TMOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYECKass M TNOTEHLMAJIbHASI SHEPrus), MpU ONUCAHUM NPABUIBHO
TPakTOBaTh  (PU3MYECKUN  CMBICH  HMCHOJIb3yeMbIX  BEJIMYUH, UX
0003HAaYEHUsI U EIUHULBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTbH rpaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U TPOILECCHI,
UCIIOJIb3Ys MpaBUJia CIOKEHHsS CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBuJIO paBHOBecUs pblyara (0J10Ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aMMCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MNPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIAITh MPUYUHHO--CJIEJCTBEHHbIE CBA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX I11aroB ¢ omopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1-2 JeHCTBHS, HMCHOJb3Yysd 3aKOHBl U
dbopMyIibl, CBsI3bIBaOIIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUS 33/1a4 3aIUCHIBATh KPATKOE yCIOBHE, MOJCTABIATh (PU3MUECKHE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC



JaHHbIe, HEOOXOUMBIE IS PEIICHUs 3a/1a4, OLEHUBATh PEaTUCTUUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh MpPH MOMOUIU
(bu3MYEeCKUX METOJIOB, B OMTMCAHUH UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
npeanosjoxkenue  (TUMOTe3y),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYCHHBI pe3yNbTaT, HAXOJAWTh OIMUOKHM B XOJE OIbITa, JeaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
br3IIeCcKuX CBOMCTB Tel: dbopmMynrpoBaTh POBEPSIEMBIEC
MPENOJIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYA0BaHHUS,
3aMKChIBATh XOJI ONBITA U (POPMYIUPOBATH BHIBOIHI;

BBITIOJHATh TPSMbIE HM3MEPEHHUs PACCTOSHUS, BPEMEHH, MAacChl Telna,
00bEMa, CHUIIBI WU TEMIEPATypbl C WCIOJIH30BAHUEM AaHAJOTOBBIX U
U(MPOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C YUYETOM
3a/IaHHON a0COJIIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JPYroMl C HCIOJIb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO JBWXKYILETOCS Tela OT BPEMEHU JIBWXKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOIIAU COMPUKOCHOBEHHUSI TEJI, CUITBI
YOPYTOCTH OT YUIMHCHHS TPY>KHHBI, BBHITAIKUBAIOIICH CHJIIBI OT 00BEMa
NOTPYXEHHON YacTH Tella M OT TUIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTAaBaHMsSI TEJl, YCIOBHM PAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM ~ y4eOHOTO HCCIEAOBaHUs, COOMpAaTh YCTAaHOBKY U
BBITIONHATh M3MEpPEHUs, CJenys MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TOJYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUIE
MPEIIOKEHHBIX TaOMUIl U TpaduKOB, JenaTh BBIBOJBI IO pe3yibTaTam
UCCIIEIOBaHMUS;

MPOBOJUTh KOCBEHHbIE H3MEpeHUs (U3MYECKUX BEIMYMH (TUIOTHOCTH
BEII[ECTBA JKUIKOCTH M TBEPAOTO Tela, CHUJIa TPEHHS CKOJBKECHHUS,
JABJICHWE  BO3/yXa, BBITAJKUBAIONIAs  CWJa, JIWCTBYIOMIAas  Ha
MOTPY’KEHHOE B JKUIKOCTh TENO, KOA(D(UIIMEHT TMOJIE3HOTO NEeUCTBUS
NPOCTBIX MEXaHWU3MOB), CIEAysd NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAUCHUE HCKOMOW BEIIMYNHBI,

COOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIIIHMECS COCYAbl, OapoMmerp,
phIyar, MOJABMKHBIN U HETIOJABMKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMNHCAHHUA (B TOM YHCIE:



NOJNUINIHUKY, YCTPOMCTBO BOAOIPOBOJA, THUAPABINYECKUN TIpecc,
MaHOMET]p, BEICOTOMED, MOPITHEBOIM HACOC, ApEOMETP), UCTIOJb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPHl  (HAXOIUTh  HMHMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecrieueHrst 6€301acHOCTH MpU oOpalleHur ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY KaIOIEeH Cpefie;

OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmanuu B HTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONM WM MOXKET OBITH
HEJI0CTOBEPHOMU;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsbl cetu MHTEpHET, BlageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COJIEPKaHUSA, B TOM
qHclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHHUS O pe3yiabTaTaxX MPOCKTOB
WM Y4eOHBIX HWCCIEIOBaHWH, TPH OTOM TPaMOTHO HCIOJIb30BATh
U3YYEHHBIM TOHSATUHHBIN ammapaT Kypca (QU3MKH, COMNPOBOXKAAThH
BBICTYIUIEHUE MTPE3EHTALIUEN;

IpU BBITIOJTHEHUH YYE€OHBIX MPOEKTOB M HWCCIEIOBAHHUN paclpeeniaTh
OOS3aHHOCTH B TPYIINIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIIEIUTh 3@ BBINOJHEHHEM IUIaHA JACWCTBUN, aJeKBAaTHO OLEHUBATh
COOCTBEHHBIH  BKJaJ B  JCSATENIBHOCTb  TPYMIbI,  BbICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aMMOJICHCTBHE, yUNTHIBAsi MHEHUE OKPYKAIOIIHX.

K xoniy oOyuenus B 8 kJacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHble Tea, HACHIIICHHBIH W HEHACHIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TeMmIepaTypa, BHYTPEHHSSI DHEpPrusi, TEIUIOBOM JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsi/l, FICKTPUUECKOE IMOJIe, TPOBOIHUKU
U JTUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;

paznuyath SBJICHUS (TEIJIOBOE pacUIMpeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaYMBaHHUE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJCHCAIIUS, IUIaBJICHUE, KpUCTa/uM3aius (OTBEplEBaHME), KHUIICHUE,
Temionepeaaya (TerI0npOBOJHOCTD, KOHBEKIIHNS, U3JIy4YEHUE),
ANEKTpU3alUs T, B3aUMOJICUCTBUE 3aPsAJI0B, JACUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JECHCTBUE



MarHUTHOTO IOJISl HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHITYKLIHS)
[0 OIMCAHWID HMX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATSDKEHWE M KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUTBI B mpupojae, uszinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHEC
SBIICHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE
nosie 3eMiH, Japeld MooCOB, pOJIb MAarHUTHOTO TOJS JAJS JKU3HH Ha
3emuie, NOJSIPHOE CUSIHUE, NPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJIUYECTBO
TEIUIOTHI, yJENbHAs TEINIOEMKOCTh BEIIECTBA, YACJIbHAs TEIUIOTa
IUIaBJICHUS, YJeJbHAs TeIUIoTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CrOpaHUs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM
MAalllMHbI, OTHOCUTEIbHASl BIAXHOCTh BO3/lyXa, JJIEKTPUUYECKUU 3apsi,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bU3MYECKUI CMBICH MCIOJIb3YEMbIX BEIMYMH, 0003HAUEHUS M €IUHULIBI
(GU3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHUSI MOJIEKYJISIPHO--KHHETHYECKOW TEOPUU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMHN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa A ydacTka Lenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHHMS DHEpPrud, TMpPH ITOM JaBaTh
CIIOBECHYIO (hOPMYJIHMPOBKY 3aKOHA M 3allUChIBaTh €r0 MAaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHIABIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (M3UYECKUX SIBICHUM,
(buU3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHCTBUS, HCIOJb3ySd 3aKOHbI U
dbopMyIibl, CBsI3bIBaOIIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHS 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs  peUIeHHsl 3aJaud, BBIOMPATh 3aKOHBI U (POPMYIIBI,



HEOoOXOouMbIe Uig €€ pelIeHHs, NPOBOAUTH PACUEThl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYNHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh MpPH MOMOUIU
(buU3MYEeCKUX METOJOB, HCIOJb3Yysl OMHCAHUE MCCIICOBAHUS, BBIICIATDH
MIPOBEPSEMOE  MPEAIOJIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJECHUSI UCCIIEI0BaHUs, J€J1aTh BHIBO/IbI;

OPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
buznyecKuX CBOWCTB TN (KAMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/[yXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi TMpPU H3IYYECHHH OT I[BETa U3JIydarolled (Morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBUE MOCTOSHHBIX MAarHUTOB,
BU3yallM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
MarHuTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA D3JEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IpOBEpsieMbIE MPEANIONIOKEHHS], COOUPATh YCTAHOBKY M3 MPEI0OAKEHHOTO
000py10BaHUs, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIOJIHATh  INPSAMBIE  W3MEPEHHs]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJIQXHOCTH BO3JyXa, CHJIBl TOKA, HAIPSDKEHUS C HCIOJIb30BAHUEM
aHaAJIOrOBBIX NPUOOPOB U JATYMKOB (PU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpYyro C  UCHOJIb30BAaHUEM TMPSAMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOUAJAN IOMEPEYHOro
CEYEHHMSI U Y/ICJIBHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWs Ha  IIPOBOJHUKE,
WCCJIEIOBAHUE TOCIENOBATENIBHOIO M MApaJUIEIbHOIO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBIMOJHATh M3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TpadHKOB,
JieaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIEHUE TMPOBOJAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAaHUPOBATH M3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CJIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMUMHBI;

COOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

XapaKTepu30BaTh TNPUHIUIBI JCUCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HAa HX ONUCAaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIBTMETP, CUETYMK JIIEKTPHUUECKOW 3HEPTUH, 3JIEKTPOOCBETUTEIBHBIE



pUOOPHI, HATPEBATEIBHBIC YIIEKTPONPUOOPHI (IPUMEPHI), DIEKTPUUECKHEC
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M U3MEPHUTEIIbHbBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KHUJKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbl JJIEKTPUUYECKUX
Hernen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasznnuasi ycaoBHbIe 0003HAUCHHS SJIEMEHTOB AJIEKTPUUECKUX IETIEH;
NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHEGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOIO MCIOJIb30BaHUSI (PU3MUECKUX 3HAHUW B TOBCEIHEBHOMU
KU3HU ISl oOecriedeHrs 0€30MacHOCTH MpU 0OpallleHuu ¢ npudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHUSI 3J0pPOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJICHUS B OKPYKAIOLIEN CPEE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW WU MYyTEM CpPaBHEHUS
JOTIOTHUTEBHBIX ~ UCTOYHUKOB  BBIJACIATH  HHGPOPMAIIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MUJTM MOKET OBITh HEJIOCTOBEPHOM;
WCIIOJIb30BATh NP BBIMOJHEHUN YUEOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
auTepatypy  (U3MYECKOrO0  COAEpKaHUS, CIPABOYHBICE MaTepHUalbl,
pecypcel cetu HTEpHET, BiafeTh MpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanusi ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE U KPATKHWE YCTHBIE COOOIICHUS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABIATh PE3YyIbTaThI
MPOEKTHOW WJIM MCCIEA0BATEIbCKOM NEATEIbHOCTH, MPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

IpU  BBHIMOJHEHUU YYEOHBIX TMPOEKTOB W HUCCIEAOBaHUN (U3HUUECKUX
MPOIIECCOB pacHpeNiesiTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMHU, CJICJAUTH 32 BHITIOJIHCHUEM IUJIaHA JACUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYIMIIbI, BEICTPAauBaTh KOMMYHUKATHUBHOE B3aUMOICHCTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TOHSTHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jaedopmarius
(ympyrasi, mniacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEperpy3Kku, LEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO TeJia, paBHOBECHE, MEXAaHUYECKUE KOJIeOaHus
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,



IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTbD,
CHEKTpPbI MCIIyCKaHUs U MOIJIOIIEHUs, allb(a-, OeTa- U raMMa-u3Iy4eHHUs,
W30TOIIBL, IEPHAS] DHEPIETUKA;

pa3nuyuath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBH)KEHHE 110 OKPYKHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYKJICHHbBIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAKCHUE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHE OEJIOro CBETA B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaThb NPOSBICHUE U3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpy’XalleM Mupe (B TOM uuciae (QU3MUYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3€MIICTPSICEHHUE, CEHCMUYECKHE BOJHBI, IyHaMH, 3XO0, LBETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEHCTBUE BUAMMOTIO,
yIbTPpaUOJIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyYEHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHBHBIX U3IyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckue BENWYMHBI (CpeqHSsi U MTHOBEHHass CKOPOCTh Tejia IpHU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, NEPEMEIIECHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAJCHMs, BEC Tejla, HUMIYJIbC Tela, HWMITYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUHMANbHAs HHEpPrus Teja,
NOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS DHEPTUS CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »JHeprus,
NEepPUOJI U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeNlb MPEJIOMIICHUS CPE/bl), IPU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO0 (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs HHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPHO3ULHUH CHJI, NPUHLUI OTHOCUTEIbHOCTH [ amuies,



3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHUs HMMILYJIbCa, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MAaCCOBOTO YHUCEI
IOpU SJAEPHBIX PEAKUMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3aIIMChIBATh €I0 MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyallli ITPaKTUKO-OPHUEHTHUPOBAHHOTO XAPAKTEPa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTb OOBACHEHHWE U3 2-3
JIOTHYECKHX IIIaroB C OMOPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbE 3aJayd  (OMHUparoluecs Ha cucremy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJIsl PEUICHMs], TPOBOAUTH PACUETHI U
OLIEHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKon
BEJIMYMHBL;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yys OINHCAHHME HCCIIEJOBAHMS, BBIIEIATH
IIPOBEPAEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh IOPsAJKA
IIPOBEJICHUSI  UCCJENOBAHMS, JIEJIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUH U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXpaHEHUs! HHEPruu, 3aBUCUMOCTh MepuoAa KoyeOaHWW MNPYKUHHOTO
MasTHHKA OT MAacchl Tpy3a M KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIbIX KOJICOAHUH, MPSIMOJIIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepseMOold BelIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTeNbHOTO PUOOpPa);

MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IMYyTH OT BPEMEHH
Py PaBHOYCKOPEHHOM JIBJKEHMHM 0O€3 HauyajJbHOM CKOpOCTH, Mepuoia
KOJIe0aHUN MaTeMaTH4eCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTPa)K€HUs CBETa OT yIJIa MAaJEHUs U yIjla MPEeIOMJIEHUS OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOM 3aBHUCHUMOCTH



GU3MYEeCKUX BEIUYWH B BUJIE TaONHI] U TpaUKOB, JeJaTh BBIBOJIBI 1O
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaieHUsl, >KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUs! CKOJBKEHUS, MEXaHWdeckas pabdoTa M MOIIHOCThb, YacTOTa U
nepuoJl KojeOaHWii MaTeMaTH4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIIeH JIMH3BI, PAJAWOAKTHUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUS, COOMpPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUHU, BBIYUCIISTH
3HAYCHUE BEJIMYMHBI M aHAIM3UPOBATH MOJYICHHBIC PE3YIhTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
00opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJelb aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
CIUAOMETp, JATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHE CBETOBOIHI,
CIEKTPOCKOT, JO3UMETP, Kamepa BuiIbCOHA), HCMONB3YysA 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPHUTEIbHBIX MPHUOOPOB M TEXHOJOTUYECKHUX MPOIECCOB
Opy pelIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMparolIeH JINH3E;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MpU oOpaIreHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIICH Cpejie;

OCYIICCTBJIATh TOUCK WHGpOpMANUK (U3HNYECKOTO COJICpPKAHUS B
HHuTepHeTe, caMOCTOATENBHO (DOPMYIUPYSI IIOUCKOBBIN 3aIpOC, HAXOAHUTh
MyTH OTNPEACIICHUS TOCTOBEPHOCTH TOJIYYCHHOW MH(POPMAIIMK Ha OCHOBE
UMEIOIIINXCS 3HAHUH U JTOTIOJTHUTEIHHBIX UCTOUYHUKOB;

WCITOJIB30BATh NP BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAYYIHO--TIOMY/ISIPHYIO
JUTEPATypy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MIHTepHET, BIajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpa3oBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



co37aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIC COOOIIECHUS Ha OCHOBE
uH(OpMAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMs,
nyOJMYHO MPENICTABISATh PE3yIbTaThl MPOEKTHON WM UCCIEA0BATEIbCKOM
NEeATEeIbHOCTH, TpPU 3TOM TPAMOTHO  HCIOJBb30BaTh  M3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4éToM OCOOCHHOCTEW ayJauTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacoB DIIEKTPOHHBIE
No (mmudpoBsie)
HanmMeHnoBaHue pa3iesioB U TEM MPOTrPaMMBI Kontposnbusle  IIpakrthueckue
1/ Bcero oOpasoBarenbHbIC
paboThI paboThI
pecypcbl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIET0 MUPa
bu6mmorexa [IOK
11 () - 2
FISHICA * Hayla © TpHpoie https://m.eds00.ru/7f416194
bu6mmorexa [IOK
12 o 2 1
HSHACCRHIC BETITHHbL https://m.edso0.ru/7f416194
bu6mmorexa [IOK
1.3 E I 2 1
CTECTBEHHOHAYYHBI METO]I TO3HAHUS httos://m.edsoo.ru/7f416194
Htoro no paznemny 6
Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6nmoreka [JOK
2.1 1
Crpoeine peliecTsa https://m.edso00.ru/7f416194
59 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bu6mmorexa [IOK
' BEIIleCTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHBIC COCTONHMA BemectEa https://m.eds00.ru/7f416194
Wroro no pazueny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
3.1 M 3
CXAHIICCIOT JIBIDCHHC https://m.eds00.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 4 1 bubmorexa [JOK

https://m.edsoo0.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

bubmuoreka [JOK

33 Crura. Bugst cr 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTE U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 bubnmoreka [JOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Hlapnetie xHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 Atmocheproe nasienne 6 https://m.edso00.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
1 P 1
> 400Ta M MOIIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie Mexati3MbI > L https://m.edso0.ru/7f416194
bu6mmoreka [IOK
>3 Mexarmrectas stepris 4 L https://m.edso00.ru/7f416194
Wroro no pazueny 12
PeszepBHOe 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
https://m.edsoo.ru/7f416194

8 KVIACC

KonmuectBo wacos DIJIEKTPOHHBIE
Nen/m = HammeHOBaHMe pa3ieioB U TEM MPOrPaMMbI Kontponbibie  IIpakTuueckue (wuppossre)
Bcero oOpasoBareibHbIC
paboThI paboThI
pecypchl
Pa3nen 1. TenJioBble sIBJICHUA
bub6nmoreka [IOK
1.1 I 7
CTpoerne i CBOHCTBA BemIeCTBa https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 T 21 1
CIIIOBBIC HPOTECCht > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubmmoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bubnmorexa LIOK
2.2 IT 7 I 2 1 7
OCTOAHMBII SIICKTPHACCIIH TOK 0 https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2. M 1 1.
3 AUHHTHDIC ABIICHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoteka IIOK
24 IKTPOMATHHTHAS HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145



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

KonmuectBo wacos DIJIEKTPOHHBIE
e
Nen/m = HammeHoBaHHE pa3/ieioB U TEM MPOTPaMMBbI Koutposbble  [TpakTHueckue (dposbie)
Bcero oOpasoBareibHbIC
paboThI paboThI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHn4eCKOe IBM)KCHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' ONMUCaHus https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.2 B I 20 1 3
SAMMOACHETBHAC TeT https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1. 1
3 3AKOHBI COXPAHEHHS 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pasznea 2. Mexannuyeckue KoJ1e0aHUA U BOJTHEI
bubnmorexa LIOK
2.1 M §) 7 3
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 M .3 8 1 3
CXAHHICCKHC BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DIIeKTPOMarHuTHOE MOJIE 1 6 9 bubmmnorexa [JOK
3JIEKTPOMAarHUTHBIEC BOJHBI https://m.edsoo.ru/7f41a4a6
HWroro no pazneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmmorexa 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

bubnunoreka LIOK

4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paznen 5. KBanToBBI€E SIBJIEHH S
bubnuoreka [{OK
5.1 Hcnyckanue u MOTJIOUIeHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
52 CTpocHHe aTOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
5.3 SnepHble peakuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM I MOYJIb
[ToBTOpeHue n 0000IIeHNE COACPIKAHUS bu6nmorexa LIOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KonunuecTBo uacos DIEeKTPOHHBIE
Ne n/m Tema ypoka KonTposibabsie = IIpakTuueckue uHpoBsIC
Bcero oOpa3oBarebHbIE
paboThI paboThI pecypehi

1 ®du3uka — Hayka o npupoje. SBieHus 1
MIPUPOJIBI

2 dusnueckue sIBICHUs

3 Ou3nyecKkue BEIMYMHBI U KX U3MEPECHHE 1
VYpok-uccnenosanue "M3mepenue

4 TEMIIEPATyphl IPU IOMOIIH KHJIKOCTHOI'O 1 1
TEPMOMETpA U JaT4yuKa TeMIepaTyphl”

5 MeTtopl HayuyHOro no3Hanud. Onucanue 1 bubnuoreka [IOK
(hUBUYECKUX SBJIECHUHN C TTOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "lIpoBepka runoTessl:

5 JAbHOCTh MOJETa MIapuKa, MyIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIblIIe, YeM OoJble
BBICOTA MMycKa"

CrpoeHnne Bemectsa. ONbITHI,
7 ,[[OII()aSLIBaIOH_II/Ie JUCKPETHOE CTPOCHUE 1 bubmorexa LOK
https://m.edsoo.ru/ff09fe0a
BElIECTBA
8 JIBr>KeHHE YacTHI] BEIISCTBA 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O

9 HaOJIIOACHUIO TETIJIOBOTO PACIIUPEHUS 1 1
ra3oB»

10 ArperaTHbI€ COCTOSIHUS BEIIECTBA 1



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

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

bubnunoreka LIOK
11 O600mmenue ey «Ile e
ODMICHHC TO PasACIy «LICPBOHATATLHRT https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEIIECTBAY
12 Mexanundeckoe aBrKeHue. PaBHOMepHOE U bubnmnoreka HOK
HEPAaBHOMEPHOE IBUKECHUE https://m.edsoo.ru/ff0a05c6
bub6nmoreka [IOK
13 Ckopocts. E CKOpOC
POCTR. BAMHHUIE! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTtu 1 BpeMeHU JBUKEHUS bubmmorexa [JOK
yr p A https://m.edsoo.ru/ff0a0ae4
bubnunoreka LIOK
15 HMuepuusi. Macca — Mepa MHEPTHOCTH TeJl
ph p p https://m.edsoo.ru/ff0a0c10
IInorHocTk BemecTBa. Pacuer Maccel u bubnunoreka LIOK
16
o0BeMa Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnast pabota «Ornpezaenenue
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenue 3amgad nmo teme "[lnoTHOCTH bu6mmoteka IIOK
BenecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKkTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBHCUMOCTH pacTsoKeHHs (edopMarivm)
MPYXKUHBI OT IPHIOKCHHOHN CHITBI
21 [[“IBnenue Tsrorenus. Cuia TSKeCTu
CBs13b MEXly CHIION TSKECTH M Maccoil Tena.
22 Bec tena. Pemrenne 3agag mo reme "Cuina bubmmorexa TIOK
. https://m.edsoo.ru/ff0al778
TSDKECTH
93 Cwuia TsDKeCTH Ha APYTHX IJIaHeTax. bubnmnorexa [JOK

Pu3nYeCcKne XapaKTepUCTUKH TUIAHET

https://m.edsoo.ru/ff0al1502
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bubnunoreka LIOK

24 Hsmepetine e JlusamomeTp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHUJI, HallpaBJIEHHBIX 10 bubmmoreka [JOK
OJIHOM mpsiMoi. PaBHOACHCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHoneiicTByromas cri"
28 Cuia TpeHus u e€ BuAbl. TpeHue B mpupoe bubnnorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue
29 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJIbYKEHUS OT bubnnorexa [JOK
CHUJIBI TaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIINXCS TTOBEPXHOCTEH»
30 Pemenue 3a1au Ha onpeneneHue
PaBHOJCHCTBYIOLIEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «['papuueckoe nzobOpaxenue cumn», «Cuib», bubmorexa LOK
. https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KontponbHas paboTa mo TemMam:
39 «MexaHunueckoe qBUKeHuey, «Macca,
IJIOTHOCTBHY, «Bec tenay, «['paduueckoe
n3o0pakeHue crn, «CUIbDy
33 JaBnenue. CriocoObl yMEHbBIIICHUS U bubmuoreka [{OK
YBEJIIMYECHUSA JABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTbD JIaBJICHUS rasza but6mmorexa [IOK
34 n
oT 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBiieHus: TBEPABIMU TEIIAMH, bubnuotexa [JOK
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JKUIKOCTSIMH U rasaMu. 3axoH Ilackais

https://m.edsoo.ru/ff0a25b0

36 JlaBieHne B )KMAKOCTHU U ra3e, BhI3BaHHOE bubnuorexa [IOK
JICHCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «Jlapnenue B bubnunorexa LIOK
JKUJIKOCTH U Ta3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826
bubmmoreka [JOK
38 Coobmaromptecs cocya https://m.edsocl)_.[ ru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMin 1 IPUYKHBL e€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATMochepHOe 1aBlieHre ]r?tlfr?sj?/l//lr?:(;(;groullf{f 0a2b5a
43 Nsmepenne armocdeproro napnenus. OnbIT bubnnorexa [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(EPHOTO JaBJICHHS OT bubnuoreka [IOK
BBICOTBI HaJl YpPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubmmnoreka HOK
Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo Teme " AtmocdepHoe
naBieHue"
47 JlelicTBuE XKUIKOCTH U Ta3a HA MOTPYKEHHOE bubnuoteka [JOK
B HUX TeJ0. ApXHMeNI0Ba CUila https://m.edsoo.ru/ff0a3276
JlaboparopHas padota «Onpenenenue
48 BBITanKHBEIOmepI‘/'I CHJIHI, neifciay}omeﬁ Ha bubmmorexa TIOK

TCJIO, IOTPYKCHHOC B JKUAKOCTL»

https://m.edsoo.ru/ff0a33fc
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Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca Tella B

bubnunorexa LIOK

49 BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh L https://m.edsoo.ru/ff0a3514
4acTu Tena»
bubnunorexa LIOK
S0 [lnapanie rex https://m.edsoo.ru/ff0a3a96
JlaGopatopnas padora "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBaHUE JOAKU U 1
ornpezeneHue e€ rpy30noabEMHoCTH"
Pemenue 3anau no remam: «llnaBanue
52 cynoB. Bo3nyxornaBanuey, «/laBnenue bubmmorexa [IOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
53 KonTponbHast padota no teme «/laBnenue
TBEPABIX T, KUIAKOCTEH U Ta30B)»
bubnmorexa LIOK
>4 Mexarmteckas pabora https://m.edsoo.ru/ff0a3f82
bubnmorexa LIOK
55 MonmHocTs. EquHuiE MOMIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH, 1
pa3BUBaeMoM IpHU MoaABEME 110 JiecTHULE"
57 [Ipocteie Mexanu3msl. Peruar. PaBHoBecue
CHJI Ha pblyare
Peruaru B TexHUKe, OBITY ¥ IPUPOJIE.
58 JlaboparopHas pabora «MccnenoBanue 0.5 bubmorexa [TOK
. https.//m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIYaray
59 Pemenue 3ana4 mo Teme «Y CJIOBUSA bubnunorexa LIOK
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
60 Koaddutment monesznoro neicTpust 0.5
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Mexanu3ma. Jlaboparopuas pabora
«3mepenue KII/] HakIOHHOM MIOCKOCTH»

61 Pemrenne 3agau mo teme "Pabora, MOIIIHOCTS, 1 bub6nmoreka [IOK
KI1a" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sueprus. Kunernueckas u 1 bubmmoreka [JOK
MOTEHIMAIbHAS YDHEPT U https://m.edsoo.ru/ff0a4252
63 3aK0oH COXpaHEHUs MEXaHUYECKON IHEPTUr 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAJIBLHOE ONPEACIICHHUE
64 U3MEHEHUS KHHETUUYECKOU Y OTEHIIMAIbHON 1 1
SHEPTHH MPU CKATBIBAHUM TEJIa 110
HaKJIOHHOM TIOCKOCTH"
65 Kontponbnas padota nmo teme «Pabora u 1
MOIIHOCTb. DHEPIHsI»
Pabota ¢ TexkcTamu o TeMe "MexaHn4uecKkoe bu6nmorexa LIOK
66 1
nBIOKeHne" https://m.edsoo.ru/ff0a4ee6
67 Pabota ¢ Tekctamu o Teme "JlaBiaeHue 1 bubmuoreka [IOK
TBEPIBIX TEJ, )KUJIKOCTEN U ra3oB"” https://m.edsoo.ru/ffOa4ffe
68 Pabota ¢ Tekctamu 1o Teme "Pabora. 1
MomnocTb. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KonunuecTBo uacos DIIEKTPOHHBIE
No nuudpoBbie
Tema ypoxka Kontponbusle  IlpakTuueckue
n/m Bcero o0Opa3oBaTenbHbIC
paboThI paboThI
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1 bubmmorexa LIOK
P https://m.eds00.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bubnunoreka [JOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BEIIecTBa Ha 1
OCHOBE TIOJIO’KEHUH MOJIEKYISPHO-
KMHETUYECKOU Teopuu
bu6mmoreka [IOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWUISIPHOCTb. 1 bubnuoteka [JOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacHIMpeHNUe U CKATHE 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs13b TeMIepaTypsl o 1
CKOPOCTBIO TETUIOBOTO JIBHYKEHUS YaCTHI]
9 Buytpennsist sneprust. CriocoObl H3MEHEHUs 1 bubnuorexa [IOK
BHYTPEHHEHN HEPTrUun https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Buasl Tennonepenaun 1
A pel https://m.edsoo.ru/ff0a6412
11 Ypoxk-koudepenuus "[Ipaktuueckoe 1 1 bubnuorexa [IOK
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UCII0JIb30BAaHUE TEILJIOBBIX CBOMCTB BEIIECTB
¥ MaTepHaJIOB B LEJIAX dHEprocoepexeHus"

https://m.edsoo.ru/ff0a65c0

12 KonuuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHUE TEIIOBOTO OanaHca. bubnmoreka [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccienoanue
14 SBIICHUS TEINIOOOMEHA MPU CMEIIMBaHUU bubmorexa LHOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U TOpsiYeid BOABI
Pacuer konmyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUISl HAarpPEBaHMsI TeJla U BBIACIISIEMOTO UM MPU
OXJIAXKICHUHN
16 JlaboparopHas pabota "Onpenenenue bubnnoreka [JOK
yEIbHON TEIJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue n oTBEpAEBaHNE
18 KPHUCTAJUIMYECKUX TeJ. Y JebHas TeIoTa bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlaGopaTtopHast pabota "Onpeznenenue bubnmnorexa [JOK
yIEIbHON TEIJIOTHI TUTaBJICHHMS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJIEHCAIUS. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
91 napooOpa3oBaHUs U KOHJEHCAIUH. bubnnorexka [JOK
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOTro JaBICHHUS
22 Brnaxxnocts Bo3myxa. JlabopaTopHas padora bu6mmoreka [IOK
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"Omnpezenenre OTHOCUTEIBHOM BIAKHOCTH
BO3ayXa"

https://m.edsoo.ru/ff0a7628

Pemenne 3amaq Ha OnpeaACIICHNUEC BJIAXKHOCTH

23
BO3/yXa
[TpuHLIMIIBI paOOTHI TEIJIOBBIX JBUTATENEH.

24 [TapoBas TypOuHa. J[Burarenb BHyTpEHHETO
CropaHus

o5 KIIJl renmoBoro aBurarens. TemnaoBsie bubnuorexa [JOK
JIBUTaTEIM U 3alIUTa OKpyKarolel cpebl https://m.edsoo.ru/ff0a7c7c

26 3aK0oH COXpaHEHUs U MPEBPAILCHHS SHEPTUU
B TEILJIOBBIX IPOIIECCax
[TonroroBka K KOHTPOJIBHOU paboTe MO TeMe

27 "TemoBsie siBeHUs. MI3MeHneHue bubmmorexa [JOK

. . https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUH BEIIeCTBa
KonrtponsHas padora no teme "Tennonbie
. bu6mmoreka [IOK
28 ABJIeHUs. MI3MEeHEeHHe arperaTHbIX COCTOSTHUN
" https://m.edsoo.ru/ff0a86ae
BEILIECTBA

29 DnekTpuzanus Ten. [[Ba posia d3MeKTpUIECKUX
3aps0B

30 VYpok-uccnenoBanue "IaeKTpU3aIMs TN
MHAYKIIMEN U IPU CONPUKOCHOBEHUN"

31 B3aumoneiicTBre 3apsyKeHHBIX Tell. 3aKOH bu6mmorexa [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe mose. HampspkeHHOCTh

32 SIIEKTPUYECKOTO MOJIs. [IpuHIuI bubmmorexa [TOK

p P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIUH JIEKTPUUECKUX MOIeH
33 Hocurenu anekTpudeckux 3apsiioB.

DneMeHTapHbIi 3apsa. CTpoeHne aToma
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[IpoBOgHUKY U TUANEKTPUKU. 3aKOH

bubmuorexa [JOK

34
COXpaHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha IpUMEHEHUE CBOWCTB bubnnoreka [HOK
ANEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHUS €0
36 cymecTBoBaHus. MIcTOUHUKH bubmmorexa [TOK
I ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlelicTBUS 2IIEKTPUYCCKOTO TOKA bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JlelicrBue
38 3JICKTPUYECKOTO TTOJISI Ha MPOBOJHUKHU U 1
JIADTIEKTPUKH"
39 DNEKTPUUECKUN TOK B METAJUIAX, JKUJKOCTSIX bubnnorexa [JOK
Y raszax https://m.edsoo.ru/ff0a9838
40 DneKkTpuueckas ernb U €€ COCTaBHbIC YacTH
41 Cuna toka. JlabopatopHas pabota 05 bubnuotexa [JOK
"M3MepeHue U peryInpoBaHue CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DJeKTpuvecKoe HanpsoKeHne. BoabTMerp.
42 JlaGopatopHas pabota "M3mepenue u 0.5 bubmmorexa [OK
PaTopHai p P ' https://m.edsoo.ru/ff0a9e14
pErylupoBaHHUe HAMPSKEHUS
43 ConpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnnoreka [JOK
COIPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
44 ANEKTPUUECKOTO COMPOTUBICHUS 1 bubnmoreka [JOK
NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAINA https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CEYeHUs U MaTepuraa”
45 3aBUCHUMOCTD CHJIbI TOKA OT HaIIPSHKEHHUS. bubnnorexka [JOK

3akoH OMa aJig y4acTka 1enu

https://m.edsoo.ru/ff0aad44a
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JlaboparopHnas pabota "Hccienoanue
3aBUCUMOCTH CHJIBI TOKA, UJYIIETO Yepe3

bubmuorexa [JOK

46
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U NapalieIbHOE
COEJIMHEHUS IPOBOIHUKOB
JlaGopaTtopHnas pabota "IIpoBepka npaBuia
48 CJI0’KEHU S HAPSKEHUW MTPU bubnnoreka [JOK
IIOCJIEIOBATEIIbHOM COECIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaboparopHas pabota "IIpoBepka npaBuina
bubnnoreka [JOK
49 JUTSL CUJIBI TOKA MPU HapasuieIbHOM 1
" https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB
50 Pewienue 3anau Ha npumeHeHue 3akoHa Oma bubnuorexa [JOK
JUISL PA3JIMYHOTO COEIMHEHHUSI IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH ANEKTPUUECKOTO TOKA. bubnuoteka [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
pabOThl ¥ MOIIIHOCTH 3JIEKTPUUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DJeKTpudecKue eny 1 MoTpeduTenn
. bubnuoteka [JOK
53 3JIEKTpUUECcKOil sHepruu B ObITy. KopoTkoe I
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
54 "DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela bubnnorexa [JOK
U UX B3aumoencTBus. IlocTostHHbIN https://m.edsoo.ru/ff0abd2c
ANEKTPUUECKUI TOK"
55 KonTponbhas pabota no teme bubnnorexka [JOK

"DnekTpuuecKue 3apsabl. 3apsKCHHbBIC Tena

https://m.edsoo.ru/ff0abea8
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U UX B3aumoacucTBus. I1ocTOSHHBIN
3NIEKTPUYECKUM TOK"

56 ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBIIE
57 VYpok-uccnenosanue "M3yuenue nonen 1 bubnmoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnauTHoe nosie. MarHuTHOE 1ojie 3eMIIH 1 bubmuorexa [JOK
€ro 3Ha4Y€HHeE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MarauTHoe nose
59 ANEKTPUUECKOTO TOKa MaruuTHoe rose bubmorexa LHOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IprMeHeHue JIeKTPOMAarHUTOB B TEXHHKE.
60 JlaboparopHas padora "U3ydeHue neicreus 0.5 Bubmorexa ITOK
PATOPHaA P i " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM
DIIEeKTPOABUTATEINb MIOCTOSTHHOTO TOKA.
Hcnionb3oBaHue 37€KTpoIBUTaTenei B
. bubnuoteka [JOK
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Y https://m.edsoo.ru/ff0ac86c
JlaboparopHnas pabota "KoHcTpyrpoBaHue U
u3ydeHue paboThl NeKTpoBUraTens"”
62 OmnbrTel @apazesi. 3aKOH JIEKTPOMArHUTHON
nHaykuuu. Ipasuno Jlenna
Dnektporereparop. CrocoOsl MoTydeHus
63 ANEKTPUUECKON YHEPTHU. DIIEKTPOCTAHIIUN
Ha BO30OHOBISIEMBIX HCTOYHUKAX YHEPTUU
64 [ToarotoBka Kk KOHTPOIBHOM paboTe MO TeMe
"DNeKTpuYECKrue U MAarHUTHBIE SIBIICHUS"
65 KonTtponbHas pabora o teme bubnnorexka [JOK
"DJIeKTpUUECKUE U MAarHUTHbIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 Pabora ¢ TekcTamu o Teme "TermtoBsie bubmmoreka [JOK
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AByieHus" https://m.edsoo.ru/ff0acc5e
Pabora ¢ Tekctamu o Teme "lIlocTosTHHBIN bubmuorexa [JOK
67 . 1
ANEKTPUUECKUH TOK" https://m.edsoo.ru/ff0acdc6
68 PaGoTa ¢ Tekctamu 1o Teme "MarauTHbIe 1
sBieHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 2 145
9 KIIACC
KonnyecTBo 4yacoB
Ne DJEeKTPOHHBIE TU(PPOBBIE
Tema ypoka Kontponbnasie  IlpakTuyeckue
/1 Bcero 00pazoBaTebHbIE PECYPCHI
paboThl paboThI
1 Mexanunueckoe aBuxkeHue. MarepranpHas 1
TOYKa
9 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [{OK
MEXaHMYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE 1 brbmmorexa LTOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpsIMOIUHENHOE IBHKEHUE. 1
CpenHsis 1 MTHOBEHHAs1 CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
NBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSMOIMHENHOTO
6 pPaBHOYCKOpEHHOTO ABIKeHU. [ paduk 1
CKOPOCTH
Jlaboparopnas pabota "Omnpenencaue
paTopHaip ped bubmuoreka [{OK
7 YCKOpEHUS TeJla IIPU PABHOYCKOPEHHOM 1 1

JBIKEHHMH 110 HAKJIOHHOM IIocKoCTH"

https://m.edsoo.ru/ff0adb18
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CBoOoaHoe nagenue tei. OnbiTel [anunes

PaBHOMCpHOC JABYIXCHUC 110 OKPY>KHOCTH.

9 [Tepron u yactota obpamieHus. JlnneitHas u bubmmorexa [JOK
https://m.edsoo.ru/ff0ael76
YIIJI0Basi CKOPOCTH
10 LleHTpOCTpEeMHUTELHOE YCKOPEHHE
. bubmmoreka [JOK
11 [TepBrrit 3akon HeroTona. BekTop cuibl https://m.e dSO(I)_.[ru ——
12 Bropoii 3akon HeroTona. Bu6mmoteka [IOK
PaBHonelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
. bubmmoreka [JOK
13 Tperuii 3akon Hptotona. Cynepno3unus cui https://m.e dSO(])_.Iru /£1026982
14 Pemrenue 3a1au Ha mprMEHEHUE 3aKOHOB bubnnorexa [JOK
Herotrona https://m.edsoo.ru/ff0aeb6c
15 Cuna yupyrocti. 3akon T'yka ﬁ::;i?;;fg;g rOu}f<aneca2
16 Pemenue 3amau mo teme «Cuiia ynpyroctu»
17 JlaGopatopHnas pabora «OnpezneneHue bubmmnoreka HOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmnoreka HOK
18 Cua Tpenus https://m.edso:)_.I ru/ff0af738
bubmmnoreka HOK
19 Pemenue 3anay no Teme «Cuma TpeHUS» https://m.e dsocI)_.[ru /#0afa26
20 JlaGopatopHnas pabota "Onpexnenenue bu6muoreka [JOK
KOd(QpHIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
91 Pemenue 3amaa mo treme "3akonsl HeroToHA. bubmuoreka [{OK
Cwuia ynpyroctu. Cuita tpenus” https://m.edsoo.ru/ffOafb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTCHMUA. yCKOpCHI/Ie CBO6OI[HOFO naacHus

https://m.edsoo.ru/ff0af044
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Ypok-koHpepeHmus "J[BIKeHNUE TEI BOKPYT

23 rpaBuTanmoHHoro neHTpa (ConHevHast
cuctema). ["amakTukun"

Pemenue 3agad mo teme "Cuma TsHKECTH U bubmuorexa [JOK

24
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
[TepBast kocMuyeckasi CKOPOCTb. bubnmnoreka HOK

25
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaibHON TOYKHU.

26 AGcomoTHO TBEpIOE Teslo. PaBHOBecHe bubnunoreka LIOK
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHUS

27 Mowment cuisl. LenTp TspKECTH

28 Pemenne 3agay mo teme "MOMEHT CHIIBL. bubnuoreka [IOK
Hentp TsxecTn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHONU pabOTE IO TEME

29 "MexaHnuueckoe BIE)KGHI/IG 113)33.I/IM0 elficTBue brbmmorexa LIOK

. A ' A https://m.edsoo.ru/ff0b0408
Ten
Kontponbnas paboTa mo teme
30 "Me:(I;HquCKfe BIDKeHUE. B3anmoelictBre bubmorexa LOK
. A ' A https://m.edsoo.ru/ffOb06ec
Ten
Nwmmynse Tena. UMnynbe cuiibl. 3akoH
31 CoX zHeHI/ISI HIMIT nb}c]a Yupyroe u bubmmorexa [JOK
P YRea. ZHPYE https://m.edsoo.ru/ff0b07fa
HEYMPYroe B3auMOJICHCTBHE
Pemrenue 3apau no reme "3akoH coxpaHeHUs bubmmoreka [JOK

32 "

HMITyJIbCa https://m.edsoo.ru/ff0b096¢c

33 Ypok-koH(pepeHus "PeakTuBHOE IBIKEHUE
B IIPUPOJIE U TEXHUKE"

34 Mexanunyeckast paboTa U MOIITHOCTh bubnuotexa [JOK
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PaboTa cuitbl TSKECTH, CUIIBI YIPYTOCTH U

https://m.edsoo.ru/ff0b0a84
bubnunorexa LIOK

35 CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUJIBI TPEHHS ITPU PABHOMEPHOM
JBMKEHUH TeJa TI0 TOPU30HTAIBLHOM
TIOBEPXHOCTI
37 Cs3b sHepruu u padotsl. [loTeHmanpHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubmmorexa [JOK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUN B MEXAHUKE
40 Jlaboparopnas pabota «/3yueHue 3akoHa bubnnorexa [JOK
COXpAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE TBMIKEHUE U €T0 bu6mmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojiebanusi. BeiHyX1eHHbIE bubnnorexa [JOK
koseOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil U NPy>KUHHBIA MassTHUKA
VYpok-uccnenoBanue «3aBUCUMOCTh IIEpro/ia
44 K0J1e0aHui OT )KECTKOCTHU MPY>KUHBI U MacChI brbmmorexa LTOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue YHEPTUN TP MEXAHHYECKIX
KoJe0aHusX
Jlaboparopnas pabota «Onpenenenue
46 “IaCTOI’)TLI Hpneplfo,ua KOJ‘IC63§I/II71 MPYKUHHOTO bubmmorexa LIOK
https://m.edsoo.ru/ffOblaec
MasiTHAKA
47 JlaGopatopnas pabora «IIpoBepka bubmuoteka [IOK
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HE3aBUCHMOCTH TIepro/ia Kojiebanuii rpysa,
MIO/IBEILIEHHOTO K HUTH, OT MaccChl Ipy3a»

https://m.edsoo.ru/ff0b197a

Mexaunueckue BoJaHBL. CBOWCTBA

48 MEXaHH4YECKUX BOJH. [Ipo1obHbIE 1 bubmmorexa LIOK
P https://m.edsoo.ru/ffOb21fe
MOTICPEYHBIE BOJHBI
49 Ypok-koHpepeHnius "MexaHHIeCKUe BOJHBI
B TBEpAOM Teie. CelicMuYecKue BOJIHBI"
50 3ByK. PacnipocTpaneHnue u oTpakeHHe 3ByKa
yK pocTp |y yK
51 Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"
59 I'pomMKoOCTb 3ByKa U BHICOTA TOHA.
AKYyCTUUYECKUI pe30HaHC
53 Ypok-koHpepeHus "YIbTpa3ByK U bubmmorexa [JOK
nHOPa3BYK B IPUPOE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
54 "3akoHbl coOxpaHeHus. Mexanndeckue bubmmorexa LIOK
" https://m.edsoo.ru/ffOb25f0
KOJIeOaHUs U BOJTHBI
KonTponbHas pabota mo Teme "3aKOHBI
P p
55 coxpaHeHus. MexaHndyeckue KonebaHus u
p
BOJIHBI"
56 DNEeKTPOMarHuTHOE MOJIE. bubmmnoreka HOK
ONEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpok-koHpepenuus "Hlkana
58 3J1peKT OM;.IIJ"HFI)/ITHBIX BoJH. Mcnionp3oBanue bubmmorexa [IOK
P ’ N ., https://m.edsoo.ru/ffOb2fe6
ANEKTPOMATrHUTHBIX BOJH JJISi COTOBOM CBSI3U
59 VYpok-uccnenosanue "M3ydeHue cBONUCTB bubnuotexa [JOK

QJICKTPOMATHUTHBIX BOJIH C ITIOMOIIBIO

https://m.edsoo.ru/ffOb2c6c
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MobunpHOTO Tenedona"

Pemenne 3aaa4 Ha OonpeaAcICHUE 4YaCTOThI U

60
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHasi IpUpoaa CBETa. bubmmoreka [JOK
CxopocTth cBeTa. BoiiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. I[Ipsmonuneitnoe
62 acpoctpaHeHue cBera. 3atmeHus CoJiHIa U bubmorexa HOK
pacnipoctp ‘ https://m.eds00.ru/ff0b3658
JlyHbl
3aKoH oTpakeHHs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMCHCHUE 3aKOHA OTPasKCHHS bubmorexa [JOK
p p https://m.edsoo.ru/ff0b38c4
CBeTa
64 [Ipenominenue cBera. 3aKOH PEITOMIICHUS bubmuoreka [{OK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKCHHE CBETA.
65 HCHOJILISOBZ?—I?/IG nonHorpo BHYTPEHHETO bubmorexa OK
yp https://m.edsoo.ru/ffOb3c5c
OTpaXeHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopnast paborta "HccnenoBanue
66 3aBUCHUMOCTH yTJia MPETOMIICHHS CBETOBOTO
Jy4a OT yIJia MajieHus Ha rpaHule "BO3IyX-
crexsio""
VYpok-koupepenius "Mcnonbp3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBS3b"
bubnunotexa LIOK
68 JInu3pl. OnTHYecKas cuja JINH3BI
https://m.edsoo.ru/ff0b3f2c
but6mmorekxa [IOK
69 [TocTpoenne n300paxeHUH B TUH3AX
p p https://m.edsoo.ru/ffOb444a
70 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
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(hOKYCHOTO PACCTOSIHHSI K ONITHYECKOMN CHIIBI
cobuparomiei TUH3bI1"

https://m.edsoo.ru/ff0b4206

7 Ypok-koHpepeHmnus "OnTudeckre TMH30BbIC bubnmnoreka HOK
npubopsr” https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak ontuueckas cucrema. 3peHue bubmmorexa [JOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "Jledextol 3penus. Kak
COXPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B criekTp. OMBITHI
74 Herotona. CrnoxeHnue CrieKTpalibHbIX [[BETOB. bubmorexa LIOK
https://m.edsoo.ru/ff0cOf4c
Jlucniepcus cBeTa
Jlaboparopras padota "OnbITHI 11O
75 Pa3IoKEHHUIO OEJIOT0 CBETA B CIIEKTP U bubmmoreka [JOK
BOCIPUSATHUIO I[BETA MPEIMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH uepe3 1{BETOBbIe (pUIbTPHI"
Ypok-nipaktukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: AMcCIiepcusi, HHTep(epeHnrs u
mudpaxus’”
77 OmnsiTel Pesepdopaa u nanerapHas Moeib bubnnorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynarel bopa. Moxnens atoma bopa
79 Hcnyckanue u MorjoeHne cBeTa aTOMOM. bubmuorexa [IOK
KBanTe1. JInHElHUaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukym "HabnroneHre CrieKTpoB bubmmoreka [JOK
UCIyCKaHus'" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI bubmmorexa TIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenne aToMHOTrO0 siipa. HykinonHas bubmuoteka [IOK
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MOJIENb https://m.edsoo.ru/ff0c18ac
bubnmnoreka HOK

83 PagnoaktuBHbIe npeBparieHus. M30Tors 1

https://m.edsoo.ru/ff0clal4

84 Pemenue 3agau mo treme: "PagnoakTuBHbBIC bubmuorexa [{OK
npespanieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuona monypacnana

86 Ypok-koHpepenmus "PagunoakTuBHBIC bubmmoreka [JOK
W3JIY4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuuu. 3aKOHbI COXPAHEHUS bubnnorexa [JOK
3apsiA0BOTO U MACCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b Macchl bubmmoreka [JOK
Y DHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau mo teme "SnepHsie peakiun"

90 Peakuuu cuHTE3a M AEeNEeHUS SIAEP. bubmuoreka [{OK
Ucrounuku sHeprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpok-koHpepenus "AnepHas sHepreTuka.

91 JlencTBUA paguOAKTUBHBIX U31y4YEHUN Ha
JKUBBIE OPraHU3MBbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME

92 "DJIeKTPOMarHuTHOE TIOJIE. bubmuoreka [IOK
DneKTpoMarHuTHbIE BOJHBEL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"

KonTponbhas pabota no teme
93 "DNEeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIE BOJHBEI. KBaHTOBBIE
SIBJICHUS "
94 [ToBTOpenue, o600menue. JlaboparopHsie bubnmnorexa [JOK

pabotsl o Kypcy "B3aumoneiicteue ten"

https://m.edsoo.ru/ff0c245a
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[ToBTrOopenue, o6o0menue. Pemenne

95 ACYCTHBIX M KaYECTBEHHBIX 3a7a4 10 TEME 1 bubmmorexa [JOK
P . 8 https://m.eds00.ru/ff0c2572
TennoBsie mporieccsl
[ToBTrOopenue, o6o0menue. Pemenne
bubnunorexa LIOK
96 pacUeTHBIX U KAYECTBEHHBIX 33]1a4 10 TeMe 1
. https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx gBUrarenen”
[ToBTOpenue, o6o0menue. Pemenue
97 ACYETHBIX M KAYECTBEHHBIX 3a/1a4 10 TEME 1 bubmmorexa [JOK
P A https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTaHOBOK"
08 [ToBTOpenue, o6o6menue. Jlaboparopuoie 1 1 bubmmoreka [JOK
paboTsl o kKypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menue. Pabora ¢ Tekcramu 1 bubnunoreka LIOK
1o TemMe "3aKOHbI COXpaHEHUs! B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTropenue, o600menue. Pabora ¢ Tekcramu 1 bubnuorexa [IOK
o reMe "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 IToBTrOopenue, o6o0menue. Pabora ¢ Tekcramu 1 bu6mmoteka [IOK
o teme "CBeToBbI€ sIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600meHne. Pabora ¢ Tekcramu 1
o Teme "KBanToBas u simepHas ¢puszuka"
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Gusuka, 7 knacc/ [epoimkun A.B., O61iecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «/[IPODAY; AxuinonepHoe obiectBo «M31aTenbcTBo
«IIpocBenienue»

» ®usuka, 8 kinacc/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenieHue»

» dusuka, 9 knacc/ [lepeimkun A.B., ['yrauk E.M., O6mectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 00IIECTBO
«3narensctBO «lIpocBenieHne»

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

e ®dusuka 7 k1. MeTonnueckoe nocodue K yueOnuky A.B.IleppimkuH. -
®unonosny H.B., O011ecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
«dpoday»

e ®dusuka 8 k1. MeTonnueckoe nocodue k yueouuky A.B.IlepbimikuH. -
®unonosuy H.B., O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«dpoda»

e ®musuka 9 k1. MeTonnueckoe nocodue K yueOnuky Ilepoimkun A.B.,
I'yrauk E.H., - ®unonosuu H.B., O61miecTBO ¢ orpaHMYeHHOM
OTBETCTBEHHOCTHIO «/[podar»

o JluddepeHmpoBaHHBIE KOHTPOJIbHBIC PAOOTHI 0 (husuke 7-9/
Kynepmreitn 10.C., U3narensctBo «CeHTAOPH»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

bu6mmorexa IJOK
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