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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOIO OOLIEro OOpa3oBaHUs COCTAaBJIECHA Ha
OCHOBE TOJIOXKEHHM M TpeOOBaHUN K pe3yibTaTaM OCBOCHMsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpazoBaTebHON TporpaMmsbl, mnpenctaBieHHbix B OI'OC OO0, a Ttakxke ¢ yd€ToM
denepanibHON pabouelt mporpaMMmbl BocnuTaHus W KoHIeNnuuu mnpenogaBaHus y4yeOHOro
npeamera «DPusuka».

Copepxanue  mporpamMmbl  1mo  (U3MKE ~ HampaBieHO  Ha  (opMupoBaHHE
€CTECTBEHHO-HaYyYHOW T'PaMOTHOCTH OOYYalOUIUMXCsl U OpraHu3aluio HU3ydyeHus (U3NKUA Ha
JesTEeNbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4HMTHIBAIOTCS BO3MOXKHOCTU y4€OHOTO
npeamera B peanuzanuu TtpeboBannit GI'OC OOO k MmIaHUPYEeMbIM JIMYHOCTHBIM U
METanpeJMETHBIM  pe3yibTaTaM  OOy4YeHHUs, a  TakKe  MEXKIPEIMETHbICE  CBS3U
€CTECTBEHHO-HAaY4YHBIX yU4E€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMsl.

[Iporpamma no ¢u3MKe ycTaHaBIMBAET paclpejesieHne ydyeOHOro Marepuania mo rojam
oOydeHust (10 Kjaccam), MpeajaraeT MPUMEPHYIO IMOCIEN0BATEIbHOCTh H3YUYEHHUS TEM,
OCHOBaHHYIO Ha JIOTMKE pa3BUTUA MPEIMETHOIO COAECPXKAaHUS M YYETE BO3PACTHBIX
OCOOCHHOCTEH 00yUYarOIINXCS.

[Iporpamma no gu3suke pa3paboTaHa ¢ 1EIbI0 OKa3aHUs METOAMYECKON MTOMOIIH YUUTEIIO
B CO37laHUU paboyeil mporpaMMebl M0 y4eOHOMY MPEAMETY.

®uznka SABIASETCS  CUCTEMOOOPA3yIONIMM Il  €CTECTBEHHO-HAYYHBIX  Y4E€OHBIX
NPEeIMETOB, TMOCKOJbKY (DU3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE IMPOIIECCOB U SIBJICHUM,
U3y4aeMbIX XHMHEH, Ouojorueii, actpoHoMue u (usnueckoil reorpadueid, BHOCUT BKJIAJ B
€CTECTBEHHO-HaYYHYI0 KapTUHY MHpPA, IPEOCTaBIsIeT HanboJsiee sicHble 00pa3iibl MPUMEHEHHUS
HAy4YHOTO METO/1a MMO3HAHHUSA, TO €CTh CII0C00a MOTYYEHHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa U3 TJIaBHBIX 3aj1ad (PU3UYECKOTO 00pa30BaHUS B CTPYKType OOIIero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOW TPAMOTHOCTHM M HHTEpeca K Hayke y
00yJaromuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM ypOBHE TMpEANojiaraeT OBJAJCHHE CIEAYIOIUMHU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCT!

e Hay4HO OOBSACHSTH SIBICHUS;

e OIICHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e HHTEPIPETUPOBATH JIAaHHBIE W MCIIOJIB30BaTh HAy4YHbIE JOKA3aTEeIbCTBA IS
MOJIYYEHUS BHIBOJIOB.

lenu u3ydenus (GU3MKK HAa yYpOBHE OCHOBHOI'O OOILIEro OOpa3oBaHMs OMpPEIEICHBI B
Konnenmuu npenogaBanus yueOHoro npeameta «Dusnka» B 00pa30BaTeIbHBIX OPTaHU3AINAX
Poccuiickoit ®@enepauuu, peanu3ylONIMX OCHOBHBIE 00111€00pa30BaTelibHbIE MPOTrPaMMBI,
yTBepkaAEHHON pemenneM Komutermn MunucreperBa npocsemenus Poccuiickonn denepannn
(nportokon ot 3 nekadbps 2019 r. Ne I1K-4BH).

Heaun uzyyenus Gpusuku:

e MpuUOOpETEHHWE HUHTEpeca W CTPEMIICHUS OOYyYaloIMXCs K HAyYHOMY H3YYEHUIO

MIPUPO/IbI, PA3BUTHE UX UHTEIUICKTYyAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEJACTABICHUHA O HAYYHOM METOJIe IMO3HaHUsI U (QopMHUpOBaHUE
HCCIIEIOBATEIHLCKOTO OTHOLICHHS K OKPYKAIOIIUM SIBIICHUSIM;



e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KAK PE3yJbTaTa U3yYEHUS] OCHOB CTPOCHUS
Matepuu U PyHIaMEHTATbHBIX 3aKOHOB (PU3HUKH;

e (opmMupoBaHHe NpPEICTABICHUNA O POJU (PU3UKU IJIs PA3BUTHS APYTHMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH;

e pa3BUTHE NPEACTABICHUNA O BO3MOXHBIX cdepax Oyaymeidl mnpodeccrnoHaIbHON
JEeSTENbHOCTH, CBSI3aHHOU C (PU3UKOM, MOArOTOBKA K AaJIbHEWIIEMY 00yYEHHUIO B 3TOM
HaIpaBJICHUH.

JlocTrkeHue STUX 1elied mporpamMMbl N0 (U3MKE HA YpPOBHE OCHOBHOIO OOIIETo

oOpa3zoBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a1ay:

e nmpuoOpeTeHue 3HaHUM O JHUCKPETHOM CTPOCHHUU BELIECTBA, O MEXAaHUYECKHUX,
TEIUIOBBIX, 3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpuoOpeTeHuEe YMEHHMH ONUCHIBaTh M  OOBACHATH (U3UUECKHE SIBICHUS C
UCIOJIb30BAHUEM MOJYyUYECHHBIX 3HAaHUH;

e OCBOGHHE METOJOB pEUICHUS NPOCTEHIINX pacUYE€THBIX 3a7ady C MCIOJb30BAHHEM
duznueckrx Mojesiel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUU HaOJIOAaTh MPUPOJAHBIC SIBICHWS U  BBINOJHATH  ONBITHI,
nabopaTopHbie pabOThl M HSKCIEPUMEHTAIIbHBIE HCCIEIOBAHMUS C MCIOIb30BAHUEM
U3MEpUTEIBHBIX TPUOOPOB;

e OCBOEHHE TNPUEMOB paboOThl ¢ HH(pOpManuend (U3UUECKOro COACpKAHUs, BKIIOYas
UHPOPMAIIMIO O COBPEMEHHBIX JOCTIXKCHHUSX (PU3UKH, aHajJu3 M KPUTHYECKOE
OlleHMBaHUE UHHOPMAIIHH;

e 3HAKOMCTBO cO cdepamu NpodhecCUOHANTBHON AESTENBHOCTH, CBA3AHHBIMU C (PUBHUKOM,
Y COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH HA JIOCTIXKEHUSIX (PU3NUYECKON HAYKHU.

Ha usyuenue ¢usuku (6a30BbIif ypoBEHb) Ha YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUA
otBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/ieN0), B 8 kiacce — 68 yacoB (2 yaca
B HEJIEIII0), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEJIIO).

[Ipenmaraemsrii B mporpaMmme 1o Gpu3HKe rnepeyeHb Ja00paTOPHBIX pabOT M OMBITOB HOCHUT
PEKOMEHIATCIBbHBIN XapaKTep, YUUTENIb JeJaeT BBIOOP MpOBEIASHHUS JTabOpaTOPHBIX paboOT U
ONMBITOB ¢  y4€TOM  WHIWBUIYAIBHBIX  OCOOCHHOCTEH  OOydYarolmuxcsi,  CIHCKa
AKCIIEPUMEHTATBHBIX 3aJlaHUl, TMPEAJIaraeMbIX B paMKaX OCHOBHOTO TOCYJIapCTBEHHOTO
AK3aMEHa 110 (PU3HKE.

COIJEP)KXAHUE OBYUYEHUSA

7 KIIACC

Pazgen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAKOLIETr0 MUPA.

®usuka — HayKa o npupoge. SBnenus npupoabl. PU3NYECKUE SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®usnueckue BenuuMHBL. M3Mepenue ¢uzndyeckux BenuuuH. Duznueckue MNpuOOPHI.
[TorpemnocTs u3MepeHuii. MexayHapoaHasi CUCTeMa €IUHHII.

Kak ¢wusuka u npyrue ecrecTBEHHbIE HAyKW W3Yy4aroT npupoay. EcTecTBeHHO-Hay4dHbBIN
METOJ] TO3HAHUA: HAOJIOJICHHE, TMOCTAHOBKA HAy4YHOTO BOMPOCA, BBIABUKEHUE THUIOTE3,



AKCIEPUMEHT 1O TMPOBEPKE THUIOTE3, OObSICHEHHWE HaOmogaeMoro siBieHus. OnucaHue
(U3UYECKUX ABJICHUM C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, SJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBICHUS.

2. ®dusznueckue npubOOpsl U Mpoleaypa NPSIMbIX U3MEPEHUN aHAJOTOBBIM U ITU(POBHIM

pruOOpOM.

Jlabopamopnuie padomot u onvimot.

1. OmnpeneneHue 1EHbI JeIEeHUS MKaIbl U3MEPUTEIHHOTO MTpUdOpa.

2. H3mepeHue paccTOsTHUM.

3. M3mepenue 00bEMaA )KUAKOCTU U TBEPAOTO TENA.

4. OmnpeneneHue pa3MepoB MajbIX Tell.

5. M3mepeHune TeMmepaTypbl MOpH TOMOIIM >KUJIKOCTHOIO TEPMOMETpa M JaTyuKa

TEMIEPATYypPBhI.
6. IlpoBeneHue wucCCIeIOBaHUA MO MPOBEPKE THUIIOTE3bI: NAIBHOCTh MOJIETA IIAPUKA,
MYyIIEHHOTO TOPU30HTAIBLHO, TeM OOJIbIIE, YeM OOJIbIIe BEICOTA MTyCKa.

Paspnen 2. IlepBoHavaibHbIe CBeIeHUSI 0 CTPOCHMH BelleCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbITHI, JAOKa3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIIIECTRA.

JIBrokeHue dactull BemiecTBa. CBsI3b CKOPOCTH JIBUKEHMS YaCTHUI[ C TEMIIEPATypOM.
bpoyHoBckoe nBwxkenue, nuddysus. BzaumopeiicTBue dvacTuil BelIeCTBa: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMSI BELIECTBA: CTPOEHHUE Ta30B, JKUAKOCTEH U  TBEPIBIX
(KpUCTAIITMYECKUX) Ted. B3auMoCBA3b MeXay CBOMCTBAMHU BEIIECTB B pPa3HBIX arperaTHbIX
COCTOSIHUSAX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUMN
BOJIbI.

Jemoncmpayuu.

1. HaGmronenne OpoyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysun.

3. HaGmrogenue siBineHuil, OOBSICHIIOMUXCS MPUTSKEHUEM WIH OTTAIKMBAHUEM YaCTHUII

BEILIECTBA.

Jlabopamopnuie pabomot u onvimot.

1. OmeHka IraMeTpa aToMa METOJIOM PsJIOB (C UCITOIb30BaHUEM (poTorpaduii).

2. OmnbITHI 110 HAOIIOIEHUIO TETJIOBOTO PACITUPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO TEUCTBUS CHIT MOJIEKYIISIPHOTO MIPUTSKEHUS.

Pa3nen 3. /IBuskeHMe M B3auUMoOAeiicTBHE TeJl.

Mexannueckoe JBH)KeHUE. PaBHOMepHOe W HepaBHOMepHOe nBHkeHue. CKOpOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JABMKEHUU. PacyéT myTH ¥ BpeMEHU JBU>KECHUS.

SBnenue wHepuuu. 3aKOH WHepUUU. B3aumoneicTBue Ten Kak MPUYMHA W3MEHEHHS
CKOpOCTH ABHMXKEHUA Teld. Macca kak mepa uHepTHOCTH Tena. [lnotHocTe BemecTBa. CBA3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEIlIECTBA.

Cuna kak XxapakTepuCTHKa B3aumonaeuctBus ten. Cuna ynpyroctd W 3akoH ['yka.
N3Mepenne cuiibl ¢ MOMOIIBID JUHAMOMETpA. SIBi€HHE TIAroTeHus U cuia Tsokectu. Cuna
TSOKECTU Ha Apyrux miaHerax. Bec tema. HeBecomocTs. CrokeHue Cuil, HampaBIEHHBIX I10



onHou npsimoil. PaBroaencTeyromas cuit. Cuna tpeHus. TpeHue CKOJIbKEHUSI U TPEHHUE MTOKOSI.
Tpenue B Ipupoae U TEXHUKE.
Jemoncmpayuu.

1
2
3
4.
5
6

Habmronenne MexaHM4ecKoro ABMKEHUS Tea.

N3Mmepenne CKOpoCTU NPSIMOIMHENHOIO IBHKCHUS.
HaGmionenve siBIeHUsI HHEPLIMH.

HaGmronenue u3meHeHus: CKOPOCTH MPHU B3aUMOJICUCTBUU TEN.
CpaBHeHHE Macc 110 B3aMMOJEHCTBHIO TEIL.

CnoxeHue cuJl, HallpaBJIEHHBIX 10 OJHOM MPSAMOM.

Jlabopamopnuie padomot u onvimot.

1.

OnpeneneHne CKOPOCTH PABHOMEPHOIO JABMKEHHS (IIapuka B >KUIKOCTH, MOJIETU
JIEKTPUYECKOI0 aBTOMOOMIISL U TaK Jajiee).

Omnpenenenne cpeaHed CKOPOCTH CKOJIBXEHHUS Opycka WM IIapuKa [0 HAKJIOHHOU
IUIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPAOTO TEIA.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHHs (IegopManuu) IpyKUHBI OT
IPUIOKEHHOU CHIIBI.

OnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHUS OT BEcCa Teja U
XapaKTepa CONPUKACAOLIUXCS TOBEPXHOCTEN.

Paznea 4. JlaBjienue TBEPABIX TeJI, KMIKOCTE U ra3oB.

HNaBnenne. CrnocoObl yMEHBIIEHUS U YyBeJIWYeHHs JaBieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS rasa OT 00bEma, TemriepaTypwl. [lepemaua maBieHuss TBEPIABIMU
TeJIaMHU, XKUAKOCTAMHM M ra3zaMu. 3akoH llackang. [IlHeBMaTHueckne MallWHBIL. 3aBUCHMOCTH
JaBJICHUS >KUJIKOCTH OT TIyOuHbl. ['mupocratnyeckuii mapamokc. CooOmiaronimecs: cocybl.
I'mapaBnryeckne MEXaHU3MBI.

Atmocdepa 3emnu u armocepHoe nasinenue. [IpuuuHBI CylIeCTBOBaHMS BO3AYITHOMN
obonoukn 3emun. OmbiT Toppuuermu. M3mepenue atMochepHOro AaBlieHHUS. 3aBUCUMOCTH
aTMOC(EpPHOTO JIaBJIEHUsT OT BBICOTHI HaJ YpoBHeM Mopsa. I[Ipubopsl mmsg u3MepeHHs
aTMOC(EpHOTO JIaBJICHHS.

JleficTBHE )KMIKOCTHU U Ta3a HAa MOTPYKEHHOE B HUX TeJ0. BeITankuBaroas (apXuMe108a)
cuna. 3akoH Apxumena. [TnaBanue ten. Bo3ayxonnaBanue.

Jemoncmpayuu.
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3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPaTypHI.

[lepenaua naBieHUs )XKUJIKOCTHIO U TA30M.

CooOl1aronyecs: COCyabl.

['mnpaBanyeckuit mpecc.

[IposiBnenne nericTBrUst aTMOC(HEPHOTO TABICHHMS.

3aBUCUMOCTh BBITAJKUBAIOIIEH CHJIBI OT OOBbEMaA TMOrPYKEHHONW dYacTH Tena |
IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BHITECHEHHOW KUJKOCTH.

YcioBue 1UIaBaHWs TeEJ: IUIABAHUE WM IIOTPY>KEHUE TEel B 3aBUCUMOCTH OT
COOTHOIICHUS MIIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopnuie padbomot u onvimeol.



1. UccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOrPYXKEHHON B KUIAKOCTh
4acTH TeJa.

2. OmpeneneHue BBITATKUBAIONIECH CHJIbI, JCHUCTBYIONIEH HaA TEJIO, MOrPY:KEHHOE B
KUJIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEW CHIIbI, JCHCTBYIOLIEM Ha TEIO B
XKUJIKOCTH, OT MACCHhI TeJa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKUBAIOIIEH CUIIbI, JEUCTBYIOIICH Ha
TEJO B KUJIKOCTH, OT 00BhEMA MOTPYKEHHON B JKUJKOCTh YaCTH TeJIa U OT IUIOTHOCTH
AKUJIKOCTH.

5. KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYUPOBAHUE JIOAKA W OIpeAeieHue e€
IPy30II0ABEMHOCTH.

Paspnen S. PaGora 1 MOIIHOCTH. DHEPrusi.

Mexanunueckasi pabota. MOIIIHOCTS.

[IpocThie MexaHWU3MBI: phiuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBUiio paBHOBecHUs
peiuara. [IpumeHeHnue npaBuia paBHOBECHUS phluara K OJOKY. «30JI0TOE MPABUJIO» MEXaHUKH.
KITJI mpocTteix MmexaHu3MoB. [IpocThie MeXaHU3MbI B ObITY U TEXHHUKE.

Mexanunyeckass sHeprus. KuHeTumdeckas M TOTEHUManIbHas »3Heprus. l[IpeBpaienue
OJIHOTO BUJIa MEXaHUYECKOW IHEPTUU B IPYroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue pabOThl CHUIIBI TPEHUS TMPH PABHOMEPHOM JIBMKCHHHM Tella IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yCa0BUM paBHOBECHUS pblyara.

3. Usmepenwne KIIJ] HaKITOHHOM MJIOCKOCTH.

4. HM3ydeHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTHH.

8 KIIACC

Pa3znea 6. TeruioBble siBJIeHUS.

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO--KUHETUYECKON TEOPHUH CTPOCHUS BelecTBa. Macca
W pa3Mepbl aToMOB W MOJIeKyJd. OTMbIThI, TMOATBEPKIAIOINIME OCHOBHBIC TOJIOKECHUS
MOJICKYJIAPHO-KHHETUYECKON TECOPUH.

Mopenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOI0 COCTOSHMM BemecTBa. Kpuctammueckue u
amopdubie Tena. OOBSICHEHHE CBOWCTB Ta30B, JXKHJIKOCTEH W TBEPABIX TEJ Ha OCHOBE
MOJOXKEHUH MOJIEKYJISIPHO--KMHETUYEeCKOM Teopuu. CMmayumBaHUE W KaNWJUISIPHBIC SIBICHUS.
TermioBoe pacIMpeHue U CxKaTHe.

Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBUXKECHHS YaCTHII.
Brytpennsis sHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEHW OSHEpPruu: TeIuionepeaada u
coBepllieHre paboThl. BUbI Temionepeaavyu: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHHE.

KonuaecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIeCTBA. TemaIooOMEH W TEIJIOBOE
paBHOBecHE. YpaBHEHHE TeruioBoro Oananca. IlmaBieHre u OTBepAeBaHUE KPHUCTATIUYECKUX
BEIllECTB. YelbHas TerioTa miasineHus. [lapooOpasoBanue u koHjaeHcauusa. Mcmapenue.



Kunenue. YnenpHas Temiora napooOpa3oBaHMs. 3aBHCHUMOCTb TEMIIEPATypbl KUIIEHHUS OT
aTMOC(EpHOro JIaBJICHHUS.

BnaxuocTps Bo3nyxa.

OHeprus TOIUIMBA. Y I€JIbHAs TEIUIOTA CTOPaHUSL.

[Ipuniuner pabotsl TeroBbix npurarened KIIJ[ TenmoBoro nsurartens. TemoBble
JIBUTATEJIA U 3alATa OKPYKAIOIIEU CPEBI.

3aKOH COXpPAaHEHMS U NIPEBPALIEHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.
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HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenue nuddysun.

HaGmtonenue siBjieHU cMaurBaHUS U KalTWUISIPHBIX SBICHUMN.

HaGnonenue TerioBoro paciimpeHust Tell.

W3menenue naBiieHus raza npu M3MEHEHUH 00bEMa U HAarpPEBaHUU WJTU OXJIXKJECHUU.
[IpaBuna u3mepeHus: TeMIEpaTyphl.

Buabr reronepenaym.

OxnaxxeHue Npy COBEPIICHUN PabOTHI.

HarpeBanue npu coBepiieHU# padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHbIX BEUIECTB.

. HaOmronenue kumneHus.

. Habnmronenue noctostHCTBa TeMIepaTyphl NPH IIIABJICHUH.
13.

Moenu TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie padbomot u onvimeot.

1.

2
3
4.
5

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSIKEHUS.

OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 1O HAOJIOICHUIO TEIIJIOBOTO PACHTUPEHUS Ta30B, )KUIKOCTEH M TBEPABIX TEJ.
OmnpeneneHue qaBieHUs BO3yXa B OaJTOHE IIITPHILA.

OMNBITEI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH JaBJICHHS BO3JyXa OT €ro o0béma
HarpeBaHus WIH OXJIAXKICHUS.

[IpoBepka THMOTE3bl JUHEWHOM 3aBUCHMOCTH JUIMHBI CTOJOHWKA JKHJIKOCTH B
TEPMOMETPUUECKOM TPYOKE OT TeMIiepaTyphbl.

HabGmronenrne n3MeHeHUs BHYTPEHHEH SHEPTHH Tela B pe3yJbTaTe TEIIonepenadu u
pabOTHI BHEIITHUX CHIL.

HccnenoBanue siBICHMS TEIUIO0O0OMEHA MPU CMENTUBAHUHU XOJIOHOM U TOpsiueid BOBI.
Onpenenenne KOMMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW TMPH TEIUIOOOMEHE C
HArpeThIM METATMYECKUM LIUITUHAPOM.

Omnpenenenue yneabHOW TEINIOEMKOCTH BEILIECTBA.

HccnenoBanne nporecca NCapeHus.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Onpenenenune yaenbHON TEIIOTHI IUIABIEHUS JIbAA.

Pazgea 7. Dinekrpuyeckre ¥ MATHUTHBIE SIBJICHUSA.

OnekTpu3anus Tenl. JIBa poaa SIEKTPUYECKUX 3apsalioB. B3anmmopaencTBue 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHJIbI B3aUMOJCUCTBHUSI 3apsKEHHBIX TEJI OT BEJIMYHUHBI
3apsiIOB M PACCTOSIHUSI MEXKY TEJIAMH ).



Onekrpuueckoe nosie. Hanpssk€HHOCTB anekTpruueckoro nois. llpuHnun cynepno3unun
ANEKTPUUECKUX MOJIEH (HAa KaYECTBEHHOM YpPOBHE).

Hocurenu snexkTpryeckux 3apsAnoB. DJIEMEHTAPHBIM dJEKTpuuecKui 3apsa. CrtpoeHune
atoma. [ IpOBOTHMKY M TUAIEKTPUKU. 3AKOH COXPAHEHUS IEKTPUUECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS JIIEKTPUYECKOTO TOKa. cTOuHMKHM
MOCTOSIHHOTO TOKAa. JIeWCTBHSI 3JIEKTPUYECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKUN TOK B JKUJIKOCTAX U ra3ax.

Onekrtpuueckas wnenb. Cuna Toka. OleKTpudeckoe HampsbkeHue. ConpoTHBIEHHE
IIPOBOJHUKA. YJENbHOE CONPOTHBJIEHME BemecTBa. 3akoH Owma i ydacTka LEnu.
[locnenoBaTenpbHOE M NApaJUIEIBHOE COEJUHEHUE IPOBOIHUKOB.

PabGoTa 1 MOIIHOCTH 3JEKTPUUECKOro Toka. 3akoH /[xoyns—JleHna. DnexTpuueckue nenu
U IOTPEOUTEINN NEKTPUUECKoi saHeprun B ObITy. KopoTkoe 3ambikaHue.

[ToctosiHHbIE MarHuThl. B3anmoaelcTBUE MOCTOSHHBIX MArHUTOB. MAarHuTHOE IIOJIE.
MarauTtHoe mnoJsie 3eMJIM U €r0 3HaueHue s Ku3HU Ha 3emie. OnblT Dpcerena. MaruiutHoe
TMOJIE AIEKTPUYECKOTO TOKa. [I[puMeHeHune 3JIeKTPOMarHuTOB B TEXHUKE. [[eficTBHE MArHUTHOTO
NoJisi Ha MPOBOJAHUK C TOKOM. OJEKTPOABUraTENb IOCTOSHHOTO TOKa. lcnonbs3oBaHuE
AJIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @Papajnes. SBieHue anekTrpoMarHuTHOM uHAykiuu. [lpaBuno  Jlenna.
Onexkrporenepatop. CrnocoObl MONYYEHHUSI DJICKTPUUECKOM HHEPruu. OJIEKTPOCTAHIIMM Ha
BO300HOBIIIEMBIX HICTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DneKkTpu3auus Tell.

JIBa poja 3JIEKTPUUECKUX 3apAI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEIL.
Y CTpOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl MHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsia0B.

[IpoBOAHUKH U TUDIICKTPUKH.

MonennpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.

HcTouHrKH IOCTOSIHHOTO TOKA.

LW O N Gk WD RE

JIecTBUA 3JIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. I'a30Bb11 pa3psa.
. I3mMepenune cuibl TOKa aMIepMeTpOM.
. I3Mepenune 35eKTpuYecKOoro HanpsKeHUs: BOJIbTMETPOM.
. Peoctar n marazuH cCOnpoOTUBIICHUM.
. BzaumojiericTBre NOCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS IMOJIOCOB MATHUTA.
. MoaenupoBaHHe MarHUTHBIX MOJIEW MOCTOSIHHBIX MArHUTOB.
. OnbIT Opcrena.
. MarnuTtHoOe noJjie Toka. DJIEKTPOMArHHUT.
. JlericTBHE MarHUTHOTO TOJI HA TPOBOAHUK C TOKOM.
. DNEKTPOIBUTATENb MIOCTOSIHHOTO TOKA.
. UccnenoBanue sIBIECHUS 3IEKTPOMATHUTHOW UHIAYKIIVH.
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23.
24.
25.

Omnbrter @apajes.
3aBUCHMOCTb HANPABJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHH €r0 BO3HUKHOBEHHS.
DIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padomot u onvimot.

1. OmnbIThI IO HAOJIOACHUIO JICKTPU3ALNH TE€JI UHAYKIIUEH U MTPU COTPUKOCHOBEHUHU.

2. HccnenoBanue AEHCTBUSI DJIEKTPUYECKOTO MOJISL HA MPOBOAHUKH U TUDJICKTPUKHU.

3. COopka u nmpoBepKka pabOThl AJIEKTPUUECKOM IIEMU MTOCTOSTHHOTO TOKA.

4. V3mepeHue u peryaupoBaHUEe CUIIbI TOKA.

5. M3MmepeHue u peryinupoBaHue HaMPsHKEHUS.

6. HccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS
pEe3UCTOpa U HANPSIKEHUS HA PE3UCTOPE.

7. OnBITBl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTUBICHUS
MIPOBOJIHUKA OT €rO JIJTUHBI, TUIONIAU TOTIEPEYHOr0 CEUCHUS U MaTepuara.

8. IlpoBepka npaBuiia CIOXKEHUS HANPSIKEHUN NP MOCIEA0BATETLHOM COSUHEHUN JIBYX
PE3UCTOPOB.

9. IlpoBepka nmpaBuiia Jj1sl CUJIbI TOKA IPHU NapaJIEIbHOM COEAUHEHNN PE3UCTOPOB.

10. Onpesienienre paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.

11. OnpeneneHne MOIHOCTHU 3JEKTPUYECKOT0 TOKA, BBIIEIIEMOM Ha pE3UCTOPE.

12. UccnemoBanme 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JIaMIIOYKY, OT HAMPSIKCHUS
Ha HEl.

13. Onpenenenne KIIJI narpesarens.

14. UccnemoBaHnre MarHUTHOTO B3aUMOJEHUCTBUS MOCTOSTHHBIX MAarHUTOB.

15. I3yyeHne MarHMTHOTO TIOJIA TIOCTOSIHHBIX MAarHMTOB IMPU HMX OOBEIUHEHUU U
pa3lelICHHH.

16. UccnenoBanue AeiCTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

17. ONBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI B3aUMOJIEUCTBUS KaTyIIKA C TOKOM U
MarHuTa OT CWJIbl TOKA U HANPABJIEHUS TOKA B KaTYIIKE.

18. I3ydenue neiicTBUSA MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. U3mepenune KIIJl anexTpoaBUraTtenbHONM YCTAHOBKH.

21. OOBITBl MO HUCCIEAOBAHUIO SBJICHUS 3JICKTPOMATHUTHOM WHIYKIMHU: HCCIEIOBAHUE
M3MEHEHUI 3HAaYEHUs U HalpaBI€HUS HHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nen 8. Mexannveckue siBJICHUS.

Mexanundeckoe aBmwkeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIHHOCTH
MEXaHUYECKOTO JBHXKEHHS. PaBHOMEpHOE TPAMOJIMHEHHOE JBHXEHHE. HepaBHOMEpHOE
npsMoJInHeHOe aBHkeHue. CpefHsisi U MTHOBEHHAash CKOPOCTh Teja MpPHU HEPaBHOMEPHOM
JIBUKCHUU.

Yckopenue. PaBHoyckopeHHOE TIpsiMoSinHEHOe ABmkeHrne. CBoOo1HOE najeHune. OnbIThI
lanunes.

PaBHOMepHOE nBMXKEHUE N0 OKpyxkHOCTH. llepron u dactora oOpaienus. Jluneiinas u
YIJI0Bask CKOPOCTHU. L[eHTpOCTpEMUTENILHOE YCKOPEHHUE.



ITepseiit 3akoH HeroroHa. Bropoy 3akoH Herotona. Tpetuit 3akoH HeroroHna. IlpuHinun
CyNEPHO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuia TPEHHUS CKOJBXEHUS, CUJIa TPECHUS
IIOKOS1, IPYTUE BUBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TSITOTEHHUS. Y CKOpeHHe CBOOOAHOTO NaJeHUS.
JBrxenne maHer BOkpyr Comnpa. IlepBas kocmumueckas ckopoctb. HeBecomocTs u
MIEPErPY3KHU.

PaBHOBecue maTepraibHOM TOUKU. AOCOIIOTHO TBEPAOE Telo. PaBHOBecue TBEPIOTO Tema
C 3aKPEIUIEHHOM OChIO BpalleHus. MomeHT cuibl. LlenTp TsxecTu.

Nmnynec tena. M3menenne umnynbca. Mmynbe cuibl. 3aKOH COXPAaHEHHUS HWMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexanundeckasi pabora U MoImHOCTh. PaboTta cun TskecTH, ynpyroct, TpeHus. CBs3b
sHeprun u paboThl. [loTeHlManbHasE dHEpPrusi Tena, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EMIIH.
[loreHunanbHass dSHEprus cxkarod npyxkuHbl. Kunernueckas osHeprus. Teopema o
KMHETUYECKOW SHEPIUU. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUH.

Jemoncmpayuu.

1. HaGmronenne MeXaHUYECKOTO JBUKEHUS Tea OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE NyT€N M TPACKTOPUN IBUXKEHUS OJHOI'O M TOTO KE Tela OTHOCHTEJIBHO
pAa3HBIX TEJI OTCYETA.

N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOITMHEUHOTO IBUKEHHUSL.

HccnenoBanne npu3HakOB PaBHOYCKOPEHHOI'O JIBUKECHUS.

HaGmronenue nBr>XeHHs Tella O OKPY>KHOCTH.

HaGmronenre MexaHMYeCKUX sIBJICHUH, MPOUCXOAIINX B cucTeMe oTcuéta «Tenmexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOMHEeTa PU3UKH.
3aBUCHMOCTh YCKOPEHHUS Tejla OT MACChI TeJla U JEUCTBYIONIEH HA HETO CHJIBI.

8. HaOmronenue paBeHCTBA CHJI IIPH B3aUMOCHCTBHH TEI.

9. HM3meHeHue Beca Tesa pU YCKOPEHHOM JIBHKCHUMU.

10. Ilepenaya ummysnbca rpu B3aUMOAEHUCTBUU TEJI.

11. [IpeoOpazoBaHms IHEPTUM MTPU B3AUMOJICHCTBUU TE.

12. CoxpaHeHHE UMITyJIbCa IPU HEYIPYIrOM B3aUMOJEHCTBUU.

13. CoxpaHeHHEe UMITyJIbCa MPU aOCONIOTHO YIIPYTrOM B3aUMOJICHCTBUM.

14. HaOnroneHue peakTUBHOTO JIBUKECHHUS.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTUu Ipu CBOOOIHOM MaICHUU.

16. CoxpaHEeHHE MEXAaHUYECKOM SHEPTUU IIPU ABUKEHUHU TEJa MO ACHCTBUEM MPYKUHBI.

o v ok~ ow
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Jlabopamopnuie padbomot u onvimol.

1. KoHcTtpyupoBaHue TpakTa s pa3roHa M JaJbHEHIIIEr0o PaBHOMEPHOIO JIBHIYKCHUS
IapyKa WUn TEJICKKH.

2. OmpeneneHue cCpelaHEH CKOPOCTH CKOJBXKEHHMS OpycKa WM JABWKECHHUS IIapuKa 10
HAKJIOHHOM TJIOCKOCTH.

3. OmpeneneHue yCKOpEHHs Tejla IPH PABHOYCKOPEHHOM JBM)KEHHM IO HAKJIOHHOM
TJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHM MPU PAaBHOYCKOPEHHOM JIBMIKCHHUU 0€3
Ha4aJbHOW CKOPOCTH.



10.

11.

[IpoBepka ruUMOTE3Bl: €CIM MNPU PABHOYCKOPEHHOM JIBJKEHMHM O€3 HayalbHOU
CKOPOCTM MYTH OTHOCATCA KaK psAa HEYETHBIX 4YHUCEI, TO COOTBETCTBYIOLIUE
MPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CUJIbI TPEHUS CKOJBXEHUS OT CHUJIbl HOPMAJIbHOTO
JABJICHUS.

Onpenenenue korpGUIIEHTa TPEHUS CKOJIBKECHHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBMIXKEHHUH Tela IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Omnpenenenne pabOTBl CHUIBI YNPYrOCTH IpU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEMOJIBU)KHOT'O U MOJABMXKHOTO OJIOKOB.

N3yuyenue 3akoHa COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexann4yeckue KoJ1e0aHUSA U BOJIHBI.

Konebarenbnoe neuxkenune. OCHOBHBbIE XapaKTEPUCTHKU KoJeOaHMIi: MEpUoJl, 4acToTa,
amIuutyga. MareMaTuyeckuid M TpPYKUHHBIM MasTHUKU. [IpeBpaiieHue sHepruv mpu
Ko1€0aTeIbHOM IBUKEHUU.

3aryxaroniue kosnebanus. BeiHyxaeHHble Kojebanus. Pesonanc. Mexanudeckue BOJIHBI.
CaolicTBa MexaHW4YeCKUX BOJH. [IpofonbHbIe U TONepeyHbie BOJIHBI. J{JTMHA BOJHBI U CKOPOCTh
e€ pacripocTpaHeHus. MexaHM4ecKue BOJIHBI B TBEPAOM Tejle, CECMUUECKUE BOJIHBI.

3Byk. I'poMKocTh 3ByKa 1 BbicoTa ToHa. OTpaxeHue 3Byka. H(ppa3Byk U yiabTpa3ByK.

Jemoncmpayuu.

1
2
3
4.
5
6

HaGmronenue xonebaHuit T Mo AeMCTBUEM CHIIBI TSHKECTH U CUJTBI YIPYTOCTH.
HaGmronenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HaGnronenrie BIHYKICHHBIX KOJIEOAHUN U pe30HaHcA.

Pacnipoctpanenue mpo10JIbHBIX U MOMIEPEYHBIX BOJH (Ha MOJIEIH).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTHYECKHUMN pe30HaHC.

Jlabopamopnuie pabomot u onvimeot.

1.
2.
3.

7.

OmnpeeneHre 4acTOThl U Iepruoaa KojaebaHui MaTeMaTHIECKOT0 MasiTHUKA.
OmnpeneneHue 4acTOTHI U IeproAa KojaeOaHnul Mpy>KMHHOTO MasTHUKA.

HccnenoBanne 3aBUCHMOCTH IepHOjJa KoJIeOaHUN TOJBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanne 3aBHCUMOCTH TIEpHOJia KOJICOAHWI MPYKHMHHOTO MAasTHHKAa OT MacChl
rpysa.

[IpoBepka HE3aBUCHMOCTH TIEpPHOJa KOJeOaHWUW Trpy3a, IMOJABCIICHHOIO K HHUTH, OT
Macchl Tpy3a.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh II€pUOJIa KOJEOaHWl TMPYKUHHOTO
MasiTHUKA OT MacChI Tpy3a U KECTKOCTHU MPYKUHBI.

N3mepenune yckopeHus CBOOOHOTO MaACHUS.

Paznen 10. DiiekTpoMarHuTHOE 1MoJie U 3JIEKTPOMATHUTHDIE BOJIHBI.
DJIEKTPOMAarHUTHOE TI0JI€. DJEKTPOMArHUTHbIE BOJIHBI. CBOWMCTBA 3JICKTPOMArHUTHBIX

BonH. Illkama QJICKTPOMAarduTHBIX BOJIH. Hcnonp3oBanue QJICKTPOMAruuTHbIX BOJIH OJIA

COTOBOM CBSA3U.



DJIeKTpOMaruuTHas npupojia ceera. CKopocTh cBeTa. BOTHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamophuie padomot u onvimot.
1. M3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C TTIOMOIIBI0 MOOUIILHOTO TeNeoHa.
Paszpnen 11. CBeToBbI€ ABJICHHUS.
JlyueBas mopenb cBera. Mctounuku csera. IIpsMosimHEWHOE pacnpOCTpaHEHHUE CBETA.
3atmenns Connna u JIynsl. Otpaxenue cBeta. [nockoe 3epkano. 3akOH OTpakKeHUS CBETA.
[Ipenomiienue cBeta. 3akoH npenomiieHus cBeta. [IoaHOE BHYTpEHHEE OTpa)KEHUE CBETA.
Hcnonb3oBaHue NMOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONITUYECKUX CBETOBOIAX.
Jlunza. Xon nydet B nuH3e. OnTuyeckas cuctema Qoroamnmnapara, MHUKPOCKONa U
Teneckona. ['na3 kak onrtuyeckas cucreMa. ban3opykocTh U JaabHO30PKOCTb.
Paznoxxenne Oenoro csera B crnekTp. OnbiTel HbtoToHa. CrokeHHE CHEKTPaIbHBIX
uBeToB. Jlucnepcus cBera.
Jemoncmpayuu.
[IpssmMosHEHHOE pacpOCTpaHEHHUE CBETA.
OTtpaxxeHue cBera.
[Tomyuenue n300pa>keHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.
[Ipenomiienue caera.
OnTryeckuil CBETOBO/I.
Xon mydelt B coOuparomiei JuH3e.
XoJ JIyueu B pacCEeHUBarOIIEH JIUH3E.
[lonyyenue n3o0paxeHU ¢ TOMOIIBIO JIMH3.
[Tpunnun neicTBus goTtoarnmapara, MUKPOCKOIIA U TEJIECKOIIA.
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10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie padbomut u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPaXKEHUSI CBETOBOIO JIyda OT yIJia MaJeHUs.

2. W3yuenue xapakTepuCTUK H300paXKEHUS MIPEIMETa B INIOCKOM 3epKalie.

3. HccnmenoBanne 3aBUCMMOCTH YIjla IIPEIOMIICHHS] CBETOBOTO Jyda OT yIJIa MaJeHUs Ha
IPaHULIE «BO31YX—CTEKIION.

[Tony4yenne n300paxxeHU ¢ TOMOIILI0 COOMPAOIIEH TUH3HI.

Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI COOMPAIOIIEH JTUH3HI.
OMnbITHI MO Pa3IOKEHUIO OEJIOro CBETAa B CIIEKTP.

OneITEl IO BOCHPHUSTHIO IBETa TPEIMETOB NMPU WX HAOIIONCHWHM Yepe3 IIBETOBHIC
bUIBTPHI.

Pa3gea 12. KBaHTOBBIE SIBJICHHS.

Omneitel Pe3epdopaa u mnanerapuast mojiens atoma. Mojnens atoma bopa. Ucnyckanue u
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rnorjoneHue ceera aroMoM. KBanTel. JInHeWyaThie CIEKTPBHI.



PanunoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHUE aTOMHOIO sjpa.
Hyxnonnas Mopnens aromHoro sapa. M3orombl. PannoaxktuBHBIE mpeBpaiieHus. llepuon
IIOJIypacIiajia aTOMHBIX SIAED.

SAnepnble peakuyu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MAaCCOBOI'O YUCEN. DHEPTHUS CBSI3H
aTOMHBIX saep. CBsa3b Maccel M 3HEpruu. Peakuuum cuHTe3a u aeneHus sanep. VcTouHukH
sHepruu ConHIia U 3BE3I.

SnepHas sHepreTuka. JlelcTBUs paiuOaKTUBHBIX U3JIyYEHUN HA )KUBbIE OPraHU3MBL.

JHemoncmpayuu.

1. CHekTpbl U3yYEHUS U MOTJIOUIEHHUS.

2. CHeKTpsl pa3INn4yHbIX I'a30B.

3. CnekTtp Bogopoa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTumka HOHU3UPYIOUIUX U3ITYyYEHUH.

6. Perucrtpanus n3inydeHust NpUPOAHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopnuie padbomut u onvimot.

1. HaGmroneHue CIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE SHEPrMU YACTULIBI 10 TOPMO3HOMY IIyTH (11O

dotorpadusim).

3. MBmepenue paguoakTUBHOTO (PoHa.

IToBTOPUTEIHLHO-00001IAO AT MOTYJIb.

[ToBTOpUTENBHO--0000IIAIONINI  MOIYJIb MpeAHa3HAYeH HJisi CUCTeMaTH3alud |
000011IeHHsT TPEIMETHOTO COJEPKAaHUS M OIbITa JEATEIBHOCTH, MPUOOPETEHHOTO MPH
U3Y4YEHUH BCETO Kypca (PU3MKH, a TakKe ISl MOJATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY
sK3aMeHy 1o Gu3MKe sl 00yJarolUXCsl, BBIOPABIINX ATOT YU€OHBIN MpeIMeT.

I[Ipy w3ydyeHUHM [aHHOTO MOJAYJS PEaJu3ylTC M CUCTEMATU3UPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeYMBACTCS JOCTIIKEHHE TPEIMETHBIX |
METaInpeMETHBIX MJIAHUPYEMBIX PE3YIbTaTOB 00y4YeHUs, GOPMUPYETCS €CTECTBEHHOHAYYHAs
IPAMOTHOCTh. OCBOCHHE HAaYYHBIX METOJOB MCCJIEJIOBAHUS SIBICHUM MPUPOABI M TEXHUKH,
OBJIaJICHUE YMEHUSMU OOBSICHATH (PU3WUYECKHE SIBICHUS, MPUMEHSA TOJyYEHHbIC 3HAHWUS,
pelarTh 3a/1a4u, B TOM YUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IprHIMIIHANBHO EATEIPHOCTHBIN XapaKTep JaHHOTO pa3jielia pean3yeTcs 3a CYET TOro,
4T0 00yJaronrecs: BIMOMHSIOT 3aJaHusl, B KOTOPBIX UM TpeIiaraeTcs:

Ha OCHOBE TIOJyUYE€HHBIX 3HAHUW Pacro3HABATh U HAYYHO OOBSICHATH (PU3NUYECKUE SBICHUS
B OKPYXarOIIEeH MPUPOJIE U MOBCECIHEBHOMN KU3HMU;

UCIIOJIb30BaTh HAYYHbIE METOJbl UCCIAEAOBaHUS (DU3NUECKUX SBJICHUMN, B TOM YHUCIE IS
IIPOBEPKHU TUIIOTE3 U MOJYYEHUSA TEOPETUIECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBHI HamOOJEe BaXXHBIX TOCTHKCHHH COBPEMEHHBIX TEXHOJIOTHH,
Hamnpumep, MNPAKTHYECKOIO0 HCIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB SHEPIMM HA OCHOBE
3aKOHA MPEBPALLCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA



N3yuyenne ¢usukn Ha ypOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUs HANpaBIEHO Ha

AOCTUIKCHUC IMIYHOCTHBIX, MCTAIIPCAMETHBIX U IMPEAMCTHBIX O6p&30BaTCJ'II>HBIX PE3yJIbTAaTOB.

B pesynbrare wu3ydenus (UMK HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUSl Yy

oOyyaroiierocst 0ynyT chopMUpPOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3YyJIbTAThl B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIUTAHUSA:

— MPOSIBJIEHUE MHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN (hr3myeckoi
HayKH,

— [IECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— TOTOBHOCTbH K aKTUBHOMY YUYaCTUIO B OOCYXJ€HUH OOIIECTBEHHO 3HAYUMBIX U 3THUECKUX
po0JIeM, CBSI3aHHBIX C MTPAKTHUYECKUM NMPUMEHEHUEM JIOCTUKEHUN (PU3UKH;

— OCO3HaHUE BaXHOCTU MOPAIbHO--3THYECKUX MPUHIUIIOB B JEATEIBHOCTU YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCIIPUSITUE ICTETUYECKUX KayeCTB (PU3NYECKON HayKu: €€ TApMOHUYHOI'O MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NTO3HAHMUS:

— OCO3HAaHHE LIEHHOCTH (PU3MYECKOMW HAyKW KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS MHPA,
OCHOBBI Pa3BUTHUS TEXHOJOTUM, BaKHEHIIIEH COCTABIAIONIEH KYIbTYpHI;

— pa3BUTHE HAYYHOU JH0003HATEIBHOCTH, MHTEPECA K UCCIIEI0OBATEIBCKOM €SI TEIbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOUMOHAJBHOI0 0JIATOMOTYYHS:

— OCO3HaHHWE IIEHHOCTU 0e30macHOro oOpasza >KU3HHM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpPE, BaXKHOCTH TMpaBWJI 0OE€30IaCHOTO TOBEACHHS Ha TpaHCIOpPTE, HAa J0porax, C
AIEKTPUUECKUM U TETJIOBBIM 000OpPYZ0BAHUEM B JJOMAIITHUX YCIOBUSIX;

— c(hopMUPOBAHHOCTH HaBbIKa pedIeKCHUU, TPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOTO
K€ MpaBa y Apyroro 4ejioBeKa;

6) Tpy10BOr0 BOCIMTAHMS:

— aKTMBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7a4 (B paMKax ceMbH, 00pa3oBaTelbHOMN
OpraHu3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U COUMAIbHOM HaIpaBJICHHOCTH,
TpeOyIONUX B TOM YHCIIE U (PU3NIECKUX 3HAHUN;

— MHTEPEC K MPAKTUIECKOMY U3yUEHHUI0 MPOodecCuid, CBI3aHHBIX C (U3UKOMH;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

— OpHUEHTalUsd HAa MPUMEHEHHE (PU3NYECKUX 3HAHWM NJis pelieHus 3agad B 00JacTu
OKpY’Karouen cpeipl, MIIAaHUPOBAHUS MOCTYNKOB M OILEHKH MX BO3MOXXHBIX MOCJIEACTBUM
JUISL OKPYXKAroUEn Cpebl;

— OCO3HAHME TJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHHUS;

8) apanTanum K U3MEHSIOUMIMMCS YCJIOBUAM COUMATIBLHOM U NPUPOJIHOM CPebl:

— TOTPeOHOCTh BO B3aUMOJECUCTBUU TIPU BBITIOJIHEHUH WCCJIEAOBAHMN ¥ TPOEKTOB
du3nueckoi HaMPaBICHHOCTH, OTKPBHITOCTh OTBITY W 3HAHUSM JPYTHX;

— MOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 NPAKTUUYECKYIO AEATEIbHOCTD;

— noTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUW, B TOM uucie (OpMYyJIHpPOBATH HUIEH,
MOHSATHUS, TUIIOTE3bI O (PU3NYECKUX 00BEKTAX U SIBICHUSX;

— 0CO3HaHUE AePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH (PU3UKHU;



e — IUTAHUPOBAHME CBOETO PA3BUTHUS B MIPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

CTPCMJICHHUC AHAJIM3UPOBATHL W BbBIABIITH B3aMMOCBA3W IIPHUPOJELL, O6I_HCCTBa )51

9KOHOMHKH, B TOM HHUCJIC C UCIIOJIb30BAHUCM (1)I/IBI/I‘I€CKI/IX 3HaHHfI;

e — OLEHKA CBOMX JECUCTBUM C YYETOM BIUAHUSA HA OKPYKAIOIIYIO CPEAYy, BO3MOXHBIX
IJ1I00JIBHBIX MTOCEICTBHIMA.

METAINPEIMETHBIE PE3YJIbTATBI

B pesymbrare ocCBOeHHMsS MporpaMMbl MO ()U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOy4aromnierocst OyayT copMHpoBaHbl MeTamnpeIMeTHbIE Pe3yJbTaThl,
BKJIFOYAOIIME TI03HABATEIbHBIC YHUBEpPCAIbHBIC Y4YeOHBIC JEHCTBUS, KOMMYHUKATHBHBIC
YHUBEPCAJIBHBIC YUEOHBIC JICHCTBUSA, PETYISTUBHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUA.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJornuecKkue 1eiicTBUA:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKNA OOHEKTOB (SIBJICHU);
yCTaHABJIMBATh CYIIECTBEHHBINA MPU3HAK KJIacCU(UKAIIMN, OCHOBAHUS ISl 0000IICHUS
U CPaBHCHHS;

BBISIBJIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBaeMbIX (hakTax, JAHHBIX U
HAOJIIOIEHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SBIICHUSM;

BBISIBJISITh TTPUUYMHHO--CIIEJICTBEHHBIE CBSI3U MPU W3YYEHUU (U3MYECKUX SIBJICHUN U
IPOLIECCOB, [I€NIaTh BBIBOABI C HCIOJb30BAHUEM JAEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUYEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (DU3NYECKUX BEIMYUUH;
CaMOCTOSITEJIbHO ~ BbIOMpaTh crmoco0 pemieHus ydeOHoM ¢u3nueckod 3aaaudu
(cpaBHEHHME HECKOJIBKMX BapHaHTOB pEIICHUsS, BBHIOOp HamOoJee MOIXOISIIETO C
Y4ETOM CAMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarebCKue TeiCTBUSA .

UCTIOJIH30BaTh BOIIPOCHI KaK UCCIICIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

MPOBOJUTh TI0O CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY  OIBIT, HECIOXKHBIH
bu3HUeCKHil SKCIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (DU3UIECKOTO SIBICHUS;
OIICHMBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTHh MH(MOPMAIINIO, TOJYYCHHYIO B XOJI€
WCCJIeI0BAHUS W DKCIIEPUMEHTA;

CaMOCTOATENbHO  (OPMYJIMPOBATh OOOOIIEHWS ¥ BBIBOJABI MO  pe3yJibTaTam
MPOBEIEHHOTO HAOJIOICHMS, OTBITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JaNbHEWIIIee pa3BUTHE (PU3NUECKUX TPOIECCOB, a TAKKE
BBIJIBUTATH MPEIION0KECHHS 00 X PA3BUTHHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

Pabora ¢ ungopmaumeii:

MPUMEHSTh Pa3IMYHbIE METOJIbI, WHCTPYMEHTHI M 3alpoChl MPHU TMOUCKE M OTOOpe
MH(pOpMALINK WK TaHHBIX ¢ YYETOM MPETIOKEHHON yueOHOM (hr3nuecKoi 3a1auu;
aHAJM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMALIUIO PA3IHUHBIX
BUJIOB U (POPM TpEICTABIICHHUS;



CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMAIBHYIO (OpMY MpeACTaBICHUS HHPOPMALMHU H
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d HECIOKHBIMM CXEMaMH, AuarpaMMaMH, WHOU
rpauKoi U X KOMOUHAITUSIMH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

B XO0J€ OOCyXJeHusi Y4eOHOro marepuaja, pe3yJbTaToB Ja0OpaTOpPHBIX padoT H
MPOEKTOB 33/1aBaTh BOMPOCHI 0 CYIIECTBY 0OCYKIaeMOW TeMbl M BBHICKA3bIBATh UCH,
HaIleJICHHBIC Ha PEIICHHUE 33/1a4H U MOAIep)KaHue OJaroKenaTeIbHOCTH OOIIECHUS;
COTMOCTABIISAITh CBOM CYXACHHS C CYXAICHHSAMH JPYIHX YYaCTHUKOB JHAJIOTa,
OOHaApYXUBATh Pa3IN4Me U CXOJICTBO MO3UIINIA;

BBIPaXXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMUCbMEHHBIX TEKCTAX;

NyOJIMYHO  TPEACTABIATH  PE3yJAbTAThl  BBIMOJHEHHOTO  (U3MYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHMSI, IPOCKTA);

MOHMMAaTh W HCIIOJIH30BAaTh MPEMMYINECTBa KOMAHIHOW M WHAMBUAYAIBHON pabOTHI
IpY peIIeHUN KOHKPETHOU (PU3MUecKOoi poOIeMbl,

NPUHUMATh [EH COBMECTHOW JIeATENBHOCTH, OPraHMU30BHIBATH JCHCTBHA TO €&
JTOCTH)KCHUIO: PACTIPEICIISTh POIU, 00CYKIaTh MPOIECCHl M PE3yIbTaThl COBMECTHOMN
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

BBITIOJIHATH CBOIO YacTh Pa0OTHI, JOCTHras KaueCTBEHHOTO pe3ysbTara MO CBOEMY
HaMpaBJICHUIO ¥ KOOPIUHUPYS CBOH JEHCTBUS C IPYTUMH YICHAMHA KOMaH/IbI;
OLIEHMBATh KAauyeCTBO CBOET0 BKJIaga B OOHIMI MPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENTFHO C(OPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIUSX, TPEOYIOUTUX IS PEIICHUS
(bU3UYECKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IUYHBIX MOAXONAX MPUHATHUS PEHIeHU (MHIUBUIYaIbHOE,
NPUHSTHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUI TPYIION);

CaMOCTOSITEJIbHO COCTaBIISATh AJTOPUTM pEIICHUS (PU3NYECKON 3aJayd WIM IUIaHa
UCCIIEIOBaHUSI C YYETOM HMEIOLIUMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIpeJiaraeéMble BApHUAHThI PEILICHHUI;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IpeyaraTh IJaH €€ U3MEHEHNUS;

OOBSCHATh TPUYUHBI JOCTIKCHHS (HETOCTHKEHHUS) PE3ylbTaTOB JCSATEIBHOCTH,
JaBaTh OLIEHKY TPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIILHOCTh (B TOM YHUCJE B XOJ BBIIIOJTHEHUSI (PU3NUECKOTO
UCCIIEIOBAHUSI WM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, HM3MEHHBIIUXCS
CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh ceOs1 HA MECTO JAPYTOro 4ejJoBeKa B XOJIe CIOpa WIH JUCKYCCHUU Ha HAyYHYIO
T€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYyTOro;



MpU3HaBaTh CBOE MPAaBO HAa OWIMOKY NpH peumieHud (U3MYECKUX 3a7ady WId B
YTBEPKIAEHUAX Ha HAYYHBIE TEMBI U TAKOE XKE IIPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K koHy oOyuenuss B 7 kjiacce ImpeiIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJKHBI
oTpakaTb CPOPMHUPOBAHHOCTH Y 00YyHAIOIIUXCSI YMEHUM:

WCIIOB30BaTh TOHATHUS: (PU3MUEeCKue U XUMHUYECKHUE SBJICHUS, HAOIIOJEHUE,
AKCIEPUMEHT, MOJIENb, TUIIOTE3a, CAUHUIBI (PU3UUECKUX BEIWYUH, aTOM, MOJICKYIa,
arperaTtHble COCTOSIHMS BeIllecTBa (TBEpHOE, KUAKOE, ra3000pa3HOE), MEXaHHUUECKOE
NBIDKCHHE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  MPSMOJUHEUHOE),  TpaeKToOpus,
paBHOJIEHCTBYOIAs cuia, jAedopmanus (ympyras, IUlacTUYecKasi), HEBECOMOCTb,
COOOIIAIOINECS COCYABL;

pasznuuath siBieHus (Iuddys3us, TEII0BOE ABUKEHNUE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JBIDKCHHE, HEPAaBHOMEPHOE JIBUIXKEHUE, WHEPIUs, B3aUMOJCHCTBUE TEJ, paBHOBECHE
TBEPABIX TEN C 3aKpPEIUIEHHOM OCBhIO BpallleHUs, Tepeaadya JaBICHUS TBEPILIMU
TeJaMU, KUJIKOCTSIMU U Ta3aMH, aTMOChepHOE JaBlieHHUE, TUIABaHUE TEJl, MPEBPAIICHUS
MEXaHUYECKOM SHEPTUHU) TIO OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SBJICHHE;

pacrio3HaBaTh MPOSIBJICHNUE W3YyUYEHHBIX (PM3UYECKUX SBJICHUM B OKPYXKAIOIIEM MHUPE, B
TOM 4Hclie (pu3ndeckue SBICHHUS B MPUPOJE: MPUMEPHI IBUKEHUS C Pa3IUYHBIMU
CKOpDOCTSIMU B JKHBOM M HEXHBOM NPHUPOJE, NEHWCTBUE CWJIBI TPEHUS B MPUPOAE U
TEXHUKE, BIUSHHUE aTMOC(EPHOIrO MJaBJIICHHUS Ha >KMBOM OpraHu3M, IUIaBaHUE pHIO,
phIYark B TeJ€ YEJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3ajady B Y4EOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SIBICHUMH;

OIMKCHIBATh M3YYCHHBIE CBOMCTBA TN U (U3HUECKHUE SBICHUS, UCTIONB3YS (HU3MUECKIE
BEJIMYUHBI (Macca, 00bEM, IMIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSA
CKOpPOCThb, CHJIa YINPYIOCTH, CHJA TSXKECTH, BEC Tea, CHJIA TPEHUS, [aBICHUE
(TBEpOrO Tema, KMIAKOCTH, Tas3a), BBHITAJKHUBAIONIAs CUJIa, MEXaHW4Yeckas paboTa,
MOIIHOCTh, IIJICYO CHUJIBI, MOMEHT CWJIbI, KOI(D(UIMEHT TOJE3HOTO JEUCTBHS
MEXaHWU3MOB, KMHETUYECKass W MOTEHUHUAJbHAsl SHEPIHsi), NP ONUCAHUM IPABUIBHO
TPAKTOBAaTh (DU3UUECKUIN CMBICIT UCTIOIB3YEMbIX BEJIMYHMH, X 0003HAYCHHS U €TUHUIIBI
¢u3nUecKNX BENWYMH, HAXOAWTHh (OPMYJIIBI, CBS3BIBAIONIME JaHHYIO (DHU3UYECKYIO
BEIMYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH TpaduKH H3YYCHHBIX 3aBUCHUMOCTEH
(bU3UYIECKUX BEITUYNH;

XapaKTepru30BaTh CBOWCTBAa Tel, (U3MUECKUE SBICHHUS W TPOIECCHI, HCIOIB3YS
MpaBUiia CJIOKEHHsS cu (BIOJIb OJHOM mpsiMoil), 3akoH ['yka, 3akon [lackans, 3akoH
Apxumena, nNpaBuiIO paBHOBecHs! pbiuara (0OJIOKa), «30JI0TOE€ MPABHUIIO» MEXAaHHKH,
3aKOH COXpPaHEHUSI MEXaHMYEeCKOM »HHEpPruM, MpU HSTOM JaBaTh CIIOBECHYIO
(GOopMyYITHUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSICHATh (PU3MUECKUE SIBICHUS, MPOLECCHl W CBOMCTBA TEl, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBISITH MPUUYUHHO-
-CJIEICTBEHHBIE CBSA3U, CTPOUTH O0OBSICHEHNE U3 1—2 JIOTMYECKUX IIaroB ¢ onopoit Ha 1—



2 UW3Y4YEHHBIX CBOMCTBa (UBMYECKUX SBICHUM, (UBUYECKUX 3aKOHA WJIHU
3aKOHOMEPHOCTH;

pemath pacu€THble 3amaud B 1—2 JAeHCTBUS, HCHONB3Yys 3aKOHBI W (POPMYIIBI,
CBSA3BIBAIOIIME (PU3MYECKHME BEJIMYMHBI: HAa OCHOBE aHajau3a YCJIOBHUS 3aJaud
3aMUCHIBATh KPATKOE YCIIOBHE, MOJICTABIATh (U3MUYECKUE BEIUYMHBI B (HOPMYIBI U
MPOBOJIUTH PacUEThl, HAXOJAUTh CIPABOYHBIC JaHHBIC, HEOOXOAUMBIC ISl PEIICHUS
3a/1ay, OLIEHUBATh PEATUCTUYHOCTD NOJYYEHHOU (PU3NUYECKOI BEIUUNHBI;
pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOKHO PEIIUTh TPU TOMOIIH (PUHYECKUX
METOJOB, B OIHCAHUM HWCCIENOBAHUS BBIACIATh MPOBEPSIEMOE MPEANOIOKECHUE
(rumote3y), pasznuyaTh W HMHTEPHPETHUPOBATH TMOJYYCHHBIN pe3yJlbTaT, HaXOIUThb
OLIMOKU B XOJI€ ONBITA, JIEaTh BHIBOBI [10 €r0 Pe3yJibTaTaM;

IIPOBOJIUTH OMBITHI MO HAONIOACHUIO (DU3NYECKUX SIBICHUM WM (DU3NUECKUX CBOWCTB
Ten: (OpMyIHpPOBATH MPOBEPSIEMbIE MPEANON0KEHHs, COOMpaTh YCTAaHOBKY U3
PEIJIOKEHHOTO 000PYI0BAHUSI, 3aMMUCHIBATH XOJ OMbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBITIOJIHSIT TPSMbBIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MAacChl Teia, 00bEMa, CUITbI U
TEMIIEpaTyphbl C WCIOJIB30BAaHUEM aHAJIOTOBBIX W IUGPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOUN aOCOIOTHOM MOTPEITHOCTH U3MEPCHHU;
NPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIUYMHBI OT IPYrou C
UCIIOJIb30BAHUEM MPAMBIX U3MEPEHUN (3aBUCUMOCTU MYTH PABHOMEPHO JABUKYILETOCH
T€Jda OT BPEMEHM JIBWKECHHMS Te€Ja, CUJIbI TPEHUSI CKOJIBKEHHSI OT Beca Tejla, KauecTBa
00pabOTKH TMOBEPXHOCTEH Tl W HE3aBUCHUMOCTH CHWJIbI TpPEHUS OT IUIOLIAAU
CONPHUKOCHOBEHHUSI TEJI, CUJIbl YIIPYTOCTH OT YIJIMHEHUS MPY>KHHBI, BBITAJIKUBAIOIIECH
CWIbl OT O00BEMA TMOTPYKEHHOM dYacTH Tella U OT IUIOTHOCTH J>KMIIKOCTH, €&
HE3aBHCHUMOCTH OT IUIOTHOCTH Tejia, OT INIyOMHBI, Ha KOTOPYIO TOTPYKEHO Teo,
yCIIOBUW TUIaBaHUS TeJ, YCJIOBHI paBHOBECHsI pbluara M OJIOKOB), y4acTBOBAaTh B
TUTAHUPOBAHWM Y4eOHOrO HCCIeOBaHUs, COOMpaTh YCTAaHOBKY H  BBIMOJHATH
U3MEpEeHUs, CIeAys MPEeIIOKEHHOMY IUIaHy, (PUKCHPOBATh Pe3yJbTaThl MOTYYCHHOU
3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BHJIC MPEIJIOKCHHBIX TaOJMIl W TpadHKOB,
JienaTh BBIBOJBI 110 PE3YIbTaTaM HCCIIEI0BAHUS;

MPOBOJUTh KOCBEHHBIE H3MEPEHHUS (PU3NUECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA
XKUJIKOCTH W TBEPIOrO TeElla, CUla TPEHUS CKOJBXKEHUSA, JaBJICHHE BO31yXa,
BBITAJIKMBAIOIIAS CHJIA, JEUCTBYIOIIAs Ha NOTIPYXKEHHOE B KUIKOCTh TEJIO,
KOA((PUIMEHT TMOJIE3HOTO NEUCTBUS MPOCTHIX MEXaHWU3MOB), CIEIYS MPEIOKEHHOM
WHCTPYKITMH: TIPH BBITIOJIHEHUH U3MEPEHUN COOMPATH SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISATH 3HAYEHUE UCKOMOU BEJIUYUHBI;

coOJifoIaTh TMpaBWJIa TEXHUKU O€30MacHOCTH TMpu pabore ¢ J1a00paTOpHBIM
00opyT0BaHUEM;

YKa3bIBaTh MPUHLMUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, 0apOMETp, pbluar, MOJABUKHBIN U
HETOJBUKHBINA OJIOK, HAKJIIOHHASI TUIOCKOCTH;

XapaKTepu30BaTh MPUHIMIB JCHCTBUS M3YyUYCHHBIX MPUOOPOB U TEXHHUUYECKUX
YCTPOMCTB C ONOpPOMl Ha MX omUcaHusA (B TOM YKCIE: TMOJUIUIHUKH, YCTPOHUCTBO
BOJIOIIPOBOJIA, THUAPABIWYECKUAN MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC,



apeoMeTp), UCHOJIb3yd 3HAHMS O CBOMCTBaX ()UM3MUECKUX SIBICHUNW M HEOOXOAMMBIE
(u3nyeckre 3aKOHbl U 3aKOHOMEPHOCTH;

MPUBOJIUTH TpPUMEPHl (HAXOAUTh HMHPOPMALMIO O MPUMEpPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUKW B TIOBCEJIHEBHOW JKM3HM i1 OOECIeUEeHHs
Oe3omacHOCTH NpuU oOOpalieHHMH ¢ NpuOopaMuM U TEXHUYECKHMMH YCTPONCTBAaMH,
COXpPAHEHHUS 3J0pOBbS M COOJIOJEHUS HOPM OSKOJOTMYECKOTO TMOBEICHUS B
OKPYKAIOIIEN CPELE;

OCYLIECTBIISITh OTOOp MCTOYHMKOB HH(popmanuu B VHTepHEeTe B COOTBETCTBUU C
3aJIaHHBIM MOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUM U IMyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh HHPOPMAIINIO, KOTOPAS SBISETCS MPOTUBOPEUNBOMA
WJIH MOXET ObITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHIMTOJIHEHUH Y4eOHBIX 33JJaHUN HAYYHO--TIONYJSPHYIO JTUTEPATYpy
(u3nuecKoro coJep)kaHus, CIpaBOYHbIE MaTepHaybl, pecypchl cetn HHTepHer,
BJaJeTh NpUEMaMHM KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMAIMH U3
OJIHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MHPOpMalUU (HU3UYECKOTO COJEepkKaHUs, B TOM YHUCIE IMYOJIMYHO JIeNaTh
KpaTKue COOOILEHUS O Pe3ysbTaTaX MPOEKTOB WM yU4€OHBIX MCCIEOBAaHUH, PU 3TOM
IrPaMOTHO HWCIIOJB30BaTh W3YYCHHBIM TIOHATUWHBIA ammapaT Kypca (u3HKw,
COIIPOBOX/1aTh BBICTYIUIEHUE MTPE3CHTALUEH;

IpY BBIIOJHEHUHM YUYEOHBIX NMPOEKTOB M MCCIEAOBAHUMN paclpenesaTh 00A3aHHOCTH B
IpyIIe B COOTBETCTBUHU C ITOCTABJIEHHBIMU 33a4aMU, CJIEUTH 3a BBINOJIHEHNEM IUIaHA
NEeMCTBUNA, aJeKBAaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JAESATEIbHOCTh TIPYIIIHI,
BBICTpanBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOLIUX.

K koHIy oOyueHus B 8 kJacce mpeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaTh COPMHUPOBAHHOCTH Y OOYJAIONTUXCS YMEHHIA:

UCIIOJIB30BATh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEILUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHhIE€ COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKHE U aMOopdHBIE Tea,
HACBIIIEHHBIN 1 HEHACBIILICHHBIN Tap, BIAXXHOCTh BO3[yXa, TEMIEPATYpa, BHYTPEHHSS
SHEPrus, TEIUIOBOM JIBUTATEIb, 3JIEMEHTAPHBIN AIEKTPUUYECKUMN 3apsil, JIEKTPUUECKOE
10JIe, MPOBOAHUKU W JUABJIEKTPUKH, MOCTOSHHBIM SJICKTPUUYECKUA TOK, MAarHUTHOE
I10JIE;

paznuuath SBJICHUS (TEIUIOBOE pacCIIUPEHHE M C)KaThe, TeIlonepeaaya, TEeIIOBOe
paBHOBECHE, CMAayMBaHWE, KaNWULIPHBIE SIBJICHHS, WCHAPEHUE, KOHJCHCALMS,
IJIABJICHUE, KpHUCTAJUTU3alus (oTBEpAEBaHUE), KUIICHHUE, TeIvIonepenaya
(TerIONpPOBOAHOCTh, KOHBEKIHS, HW3JTyUYEHHE), BJEKTpU3alus Tell, B3auMOJICHCTBHE
3apsa0B, JEUCTBUS JJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMBIKaHWE, B3aUMOICHCTBHUE
MAarHuTOB, JI€MCTBUE MArHUTHOIO IOJS HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAS
WHIYKIMS) 1O ONHCAHUI0O HMX XapaKTepHbIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3NUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (U3UUYECKUX SIBIICHUM B OKpPYXKaIOIIEM MUDE, B
TOM 4ucle (u3nueckue SBJICHUA B TMPUPOJE: IOBEPXHOCTHOE HATAXKEHUE U
KalWUISIPHBIEC SIBJIEHUST B NOPUPOJAE, KPUCTAUIBI B mpupoae, usnydeHue CoHia,



3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa30BaHHME pOCHI, TyMaHa, WHEs, CHeEra,
ANEKTPUYECKHE SABJIEHHS B aTtMocdepe, dJIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE MoJyie 3eMiM, JApel(d MOoI0COoB, POJb MAarHUTHOIO MOJS JJIA KU3HU Ha
3emiie, MOJSPHOE CUSTHUE, NIPU 3TOM MEPEBOAMTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICJISATH CYIIECTBEHHbBIC CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHUN;

OMKCHIBATh U3YUYEHHBIE CBOMCTBA TN U (U3UUECKHUE SIBICHMS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TEeMIEpaTypa, BHYTPEHHSS SHEPIus, KOJMUYECTBO TEIUIOThI, YyAelIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, yHAENbHAs TEIUIOTa IUIABJICHMS, YJAENbHAas TeIioTa
napooOpa3oBaHusl, yAelbHAasl TEIJIOTa CrOpaHUsl TOIUIMBA, KO3(PQUUIMEHT MOJE3HOI0
NEUCTBUSL TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS BJIAXKHOCTh BO3/lyXa, AJIEKTPUUECKHUI
3apsll, cuia TOKa, OJJICKTPUYECKOE HaIpsKEHUE, CONPOTUBIECHUE MPOBOJHUKA,
ylIeTbHOE CONPOTUBIIEHUE BEIIECTBA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOI0 TOKA), IPH
ONMMCAHUM TPABWIBHO TPAKTOBAaTh (PU3MYECKUI CMBICI HCHOJIb3YEMbIX BEJIHYHMH,
0003HauYeHUs1 U €JUHUIBI (PU3UUYECKUX BEJIMYUH, HAXOJIUTh (OPMYJbI, CBS3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYUHY C JAPYTMMH BEJIUYMHAMH, CTPOUTH Tpapuku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYUUH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3UUECKUE SIBICHHUS U TPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJOXEHUS MOJIEKYJISPHO--KUHETUUYECKOM TEOpUU CTPOEHUS BEIlEeCTBa,
OPUHIIMIT CYNEPHO3UIIMK TOJIe (Ha KayeCTBEHHOM YpOBHE), 3aKOH COXpaHEHUS
3apsiia, 3akoH Oma mist yyacTka menu, 3akoH Jlkoyns—JIeHua, 3akoH cOXpaHEHUs
SHEPTUH, MPU ATOM JIaBaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA M 3alHCHIBATh €T0
MaTEeMaTHUYECKOE BbIPAKEHUE;

OOBSACHATHh (U3MUECKHE TMPOIIECCHl U CBOICTBA TeJ, B TOM YHUCIE U B KOHTEKCTE
CUTyalnuin MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
IPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE M3 1—2 JIOTMYECKHUX IIAroB C
ornopoit Ha 1-2 U3y4YEeHHBIX CBOMCTBA (U3UUYCCKHUX SABJICHUM, GU3UICCKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemiatb pacuéTHble 3amadyd B 2—3 JACHCTBHUS, HCIONB3YS 3aKOHBI U (POPMYIIHI,
CBs3BbIBAIONINE (PU3MYECKHME BEJIMYMHBI: HA OCHOBE aHajin3a YCJIOBHUS 3aJadd
3alUCBhIBATh KPAaTKOE YCIOBUE, BBISBISITh HEJOCTATOK JAHHBIX JJI PEHICHUS 3a/JauH,
BBIOMPATH 3aKOHBI U (DOPMYITBI, HEOOXOIUMBIE JIJISl €€ PelIeHUs, POBOIUTEH PACUETHI U
CpaBHHUBATH MOJYYCHHOE 3HAUYCHHUE (PU3NUECKON BETUUNHBI C U3BECTHBIMU JAHHBIMHU;
pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO pEHIUTh TPU TMOMOIIU (UHIECKUX
METOJIOB,  WCHOJb3Yys  ONHWCAaHWE  MCCIENOBAaHUSA,  BBIIEIHATH  [POBEPSIEMOE
MPEANOJIOKEHNE, OLICHMBATh MNPAaBUIBHOCTh MOPSAKA MPOBEACHUS HCCIEI0BAHUSA,
JienaTh BbIBOJIBI;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WIN (PU3NUECKUX CBOWCTB
Ten (KamWUSIpHBIE SIBICHUS, 3aBHUCHUMOCTh JIABJICHHUS BO3AyXa OT €ro o0BnéMa,
TEMIIEPATYPhl, CKOPOCTH MPOIECCA OCTHIBAHUS U HArPEBaHUS MPU U3IIYYEHUU OT IIBETA
U3Jydalled (moryioujaronieil) IMOBEPXHOCTH, CKOPOCTh HUCHApPEHHs BOABI  OT
TEMIEPATyphl SKUAKOCTA U IUIOMAAM €€ T[OBEPXHOCTH, OJJICKTpU3alUs Tel U
B3aUMOJICHCTBUE DJIEKTPUUYECKUX 3aPAJIOB, B3aUMOJICUCTBUE MOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allMsl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JACHCTBUS MarHUTHOTO IMOJS



Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3IIEKTPOIBUIATEIS
MOCTOSIHHOTO TOKa): (OPMYJIUpPOBAaTh MPOBEPSIEMBIE MPEANOJIOKEHHs, COOUpaTh
YCTAaHOBKY M3 MpPEMJIOKEHHOIO0 O00OpYJOBaHMS, OIUCHIBAaTH XOJ ONbITAa U
(bopMyIHUpPOBATH BHIBOJIBI;

BBINIOJIHATD MPSIMbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIbHON BIAXXHOCTU BO3/yXa,
CWJIbl TOKa, HANPSOKEHHs] C MCIOJIb30BAHMEM aHAJIOrOBBIX NPUOOPOB M JTATYMKOB
(u3MUeCKUX BEJIMYMH, CPAaBHUBATHb pPE3YJbTaThl WM3MEPEHHN C YYETOM 3aJaHHOU
a0COJIIOTHOM MOrPEIIHOCTH;

MIPOBOJIUTH MCCJIEAOBAaHUE 3aBUCUMOCTH OJHOU (PU3NUECKON BETUYUHBI OT APYroi ¢
UCIIOJIb30BAaHUEM MPAMBIX MU3MEPEHHUH (3aBUCUMOCTH COMPOTUBIIECHUS MPOBOJHUKA OT
€ro JIJMHBI, TUIOMIAJN TOMEPEYHOr0 CEYEHHs] U YJEIbHOIO0 CONMPOTUBICHUS BEIECTBa
NPOBOJAHHUKA, CUJIbI TOKA, UAYLIErO Yepe3 MPOBOJHUK, OT HANPSIKEHUSI HA TIPOBOJAHUKE,
UCCJIEIOBAaHUE TMOCJEA0BATEIbHOIO M NapajyieIbHOr0 COEIUHEHHH IPOBOJHUKOB):
IUTAHUPOBATh UCCIIEIOBaHUE, COOUPATh YCTAHOBKY U BBINOJHATH U3MEPEHMS, CIEAys
NPEIJIOKEHHOMY TUIaHy, (PUKCUPOBATH PE3YIbTaThl MOTYYEHHON 3aBUCUMOCTU B BHUJIE
TabJIUIl U TPaUKOB, A€NaTh BEIBOBI IO PE3yJIbTaTaM HCCIIECIOBAHUS;

NPOBOAUTH KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEIMYHUH (yAeNIbHAs TEIIOEMKOCTb
BEIIECTBA, COMPOTUBJICHUE MPOBOJHUKA, pad0Ta U MOILIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HW3MEPEHHUs, COOMpaTh JKCIEPUMEHTATbHYI0 YCTAaHOBKY, Clenys
NPEMIOKEHHON HHCTPYKIINH, U BBIYUCIIATh 3HAUEHUE BEJTUYUHBI;

coOnoaTh TMpaBuja TEXHUKH Oe€30macHOCTH TMpu pabore ¢ JabopaTOPHBIM
000pyAOBaHUEM;

XapaKTepu30BaTh MPHUHIIMIBI JEUCTBUS H3YYEHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOWCTB C ONOPOl Ha MX OnHucaHus (B TOM YHUCIE: CUCTEMA OTOIUIEHUS OMOB,
TUTPOMETP, MapoBas TypOWHA, aMIEpMETp, BOJBTMETP, CUYETUYUK DICKTPHUUECKOU
DHEPTUHU, DIIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTelIbHbIC AIEKTPOIPUOOPHI
(mpuMepbl), BNEKTPUUYECKUE MPEIOXPAHUTENH, SIEKTPOMArHUT, AJIEKTPOJBUTATEND
MOCTOSIHHOTO TOKa), WCIOJb3ysd 3HAHUS O CBOMCTBaX (PU3WYECKUX SBICHUU U
HeoOXoauMble (PU3UIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIbHBbIE MPUOOPHI IO
CXEMaM M CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, ABUIATEIb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOIl, PEOCTaT), COCTABIATH
CXEMBI NIEKTPUUYECKHUX LENEl € IMOCIIEI0BAaTENbHBIM U MapaJUIEIbHbIM COCJUHEHUEM
AJIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAYCHUSI 3JIEMEHTOB AJIEKTPUUECKHUX LETel;
MPUBOJIUTH TMPUMEPHl (HAXOAWTh WHPOPMANMIO O TMPUMEpPax) MPAKTHUIECKOTO
WCIIOJIb30BaHUSl (PU3UYECKUX 3HAHWK B TIOBCEJHEBHOW JKM3HM I OOECIEYEHHMs
Oe3omacHOCTH MpU oOOpamieHud ¢ OpudopaMH M TEXHUYECKUMH YCTPOMCTBAMH,
COXpPAaHEHHUS 3J0pPOBbS M COOJIIOJIEHHWS HOPM 3KOJOTMYECKOIO TOBEICHMS B
OKPY’KAIOIIEH Cpeae;

OCYIIECTBIISITh MOUCK HH(pOpManuu (¢usnueckoro coziepxkanus B HHTepHeTe, Ha
OCHOBE HMMEIOIIUXCS 3HAHUH M IyTEM CPAaBHEHHS JONOJIHUTENbHBIX HCTOYHHKOB
BBIJICATh HUHPOPMAIMIO, KOTOpasl SABJISIETCS NPOTUBOPEUYMBONM WM MOXKET OBbITh
HEJI0CTOBEPHOM;



MCTIOJB30BaTh MPH BHIMOJIHEHUH YYEOHBIX 3aJJaHU HAYYHO--TIOMYJISAPHYIO JUTEPATypy
¢u3nyecKkoro coaepaHus, CIPABOYHBIE MaTepUalbl, pecypchl cetu HWHTepHer,
BJa/eTh MpUEMaMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHGOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYIYIO;

co3faBaTh COOCTBEHHbIE NHCBMEHHBIE M KpaTKUE YCTHbIE COOOUIeHUs, 00001as
WHPOPMAIUIO U3 HECKOJBKUX HUCTOYHHKOB (DPU3MYECKOTO COJAEP>KAaHUS, B TOM UHCIE
nyOMMYHO  TPEACTaBIATH  Pe3yabTaThl  MPOCKTHOW WM  HMCCIEI0BATEIbCKON
AESITEeNFHOCTH, TIPH 3TOM TPAaMOTHO WCIOJB30BaTh W3YUYCHHBIN MOHATHIHBIN ammapar
Kypca (PU3UKH, COMPOBOXK/IATh BRICTYIUICHUE TIPE3CHTAIUEH;

OpU BBITIOJTHEHUM YYEOHBIX MPOEKTOB W WCCIENOBaHMN (DU3MUECKHUX TIPOIECCOB
pacnpenensiaTs 00sS3aHHOCTH B TPYNIE B COOTBETCTBUHU C IMOCTABJICHHBIMH 3a/la4aMH,
CIIETUTHh 3a BBHIMOJHCHWEM IUIaHA JEHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHWBAaTh  COOCTBEHHBIM BKJIAL B  JEATEIBHOCTh TPYIIBI, BBICTPAWBATH
KOMMYHHKAaTHBHOE B3aUMO/ICHCTBHE, IPOSBIISS TOTOBHOCTD pa3pemiatb KOHQIUKTHL.

K koHiy oOyueHuss B 9 kjacce npeiMeTHble pe3ynbTaTbl HA 0a30BOM YpPOBHE JIOJKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHUA:

UCIIOJIb30BaTh TOHATHS: CHCTEMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIBHOCTh MEXaHMUYECKOTO JIBFDKCHHMSI, JedopManus (yrpyras, TiacTHdecKas),
TPEHHE, IICHTPOCTPEMHUTEIBHOC YCKOPEHHE, HEBECOMOCTh M IEPErpy3KH, IEHTP
TSKECTH, a0COJIFOTHO TBEPJIOE TEO, IEHTP THKECTH TBEPAOTrO Tella, PaBHOBECHE,
MEXaHMYECKHEe  KOJIeOAHWS W  BOJHBI, 3BYK, HWHQPa3BYyK ©  YJIbTPa3BYK,
AJICKTPOMArHUTHBIC BOJIHBI, IIKaJIa 3JCKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh W
JaTbHO30PKOCTh, CIIEKTPBl HCITYCKaHWS W TIIOTJIOIICHHS, aibda-, OeTa- W raMma-
U3JTyYCHUs, U30TOIIBI, SJIepHAst SHEPreTHKaA,

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEpPAaBHOMEPHOE MPSMOJIMHEHHOE JBIIKCHUE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBF)KCHHE, CBOOOIHOE TaJCHHUE TE)I, PABHOMEPHOE
JIBUKCHUE TI0 OKPYXXKHOCTH, B3aMMOJCHCTBHE TEJ, PEAKTUBHOEC JBHKCHHE,
Koyie0aTeIbHOE JIBMDKCHHE (3aTyXarollue W BBIHYXKICHHBIC KOJicOaHHs), PE30HAHC,
BOJIHOBOC JIBIDKCHHE, OTpPaXCHUE 3BYKa, MPAMOJMHEHHOE pPacIpOCTpaHCHHUE,
OTpa)KCHHE M TIPEIIOMIICHHE CBETA, MOJHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JIOKCHUE
0enoro cBeTa B CIEKTP M CIIOXKEHHUE CIICKTPAIbHBIX IIBETOB, JHCIEPCHUS CBETa,
€CTECTBCHHAs! PaJIMOAKTUBHOCTh, BOSHUKHOBCHHE JIMHCHYATOrO CIICKTpPa H3TYyUCHUS)
10 OIMCAHHMIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIECMOHCTPHUPYIOIIHUX
JTaHHOe (DU3NYECKOE SIBJICHUE;

pacIio3HaBaTh MPOSIBICHNUE U3YUCHHBIX (DU3MUCCKUX SBICHUI B OKpYXKaromeMm Mupe (B
TOM 4Hnciie GU3NYCCKHUE SBIICHHUS B MPUPOJIC: MPUIMBEI U OTJIMBBI, ABMIKEHHC IIJIaHET
CoHEYHOM CUCTEeMBI, PEaKTUBHOE JIBMYKCHUE KUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHHE, CEHCMHMUYCCKHE BOJIHBI, IIyHAMH, 3X0, I[BETa TEII,
ONTHYECCKHE  SBJICHUS B  TPUPOJEC, OHOJIOTHYECKOE JICHCTBHE  BHJIHMMOTO,
yIbTPApHOICTOBOTO M PEHTTCHOBCKOIO HM3IyYCHHH, CCTCCTBCHHBIM paIlOaKTHBHBIN
$oH, KOCMHYECKHE Jyd4d, pPaJdO0aKTHBHOEC M3IyUYCHHE IPUPOIHBIX MHUHEPAJIOB,
NEHCTBHE PaTUOAaKTUBHBIX M3JIYyYCHUN Ha OpraHHW3M YeJIOBEKA), IIPH 3TOM IEPEBOIUTH



MPaKTUYECKYIO 3a/lauy B Y4eOHYIO, BBIACISTH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(pu3HYECKUX SBJICHUN;

OMUCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (HU3UYECKUE SIBJICHUS, UCTIONB3YS (HPU3NUECKUE
BEJIMYUHBI (CPEIHsSI U MTHOBEHHAsi CKOPOCTh Tella MPU HEPAaBHOMEPHOM JIBHXKCHUHU,
YCKOpEHHE, MepeMelIeHue, MyTh, yrioBas CKOPOCTb, CUJa TPEHHUS, CUJa YNPYroCTH,
CUJIa TSKECTH, YCKOpEHHE CBOOOJHOTO MaJeHUs, BEC Tella, UMITYJIbC Teja, UMITYJIbC
CUJIbI, MEXaHH4YeCcKasi paboTa U MOIIHOCTh, MOTCHIIMATbHAS DHEPTUS Teia, MOAHSATOTO
HaJl TOBEPXHOCTHIO 3€MJIU, TOTCHI[MATIbLHASI SHEPT Ul CHKATOU MPY>KUHBI, KHHETUYECKAast
SHEPrusi, TOJHAs MEXaHWYeCKas SHEpPrus, NEpuoJl W YacToTa KoJIeOaHWM, IMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTesib MPEIOMIICHUS
cpenbl), IpH OMUCAHWHU MPABWILHO TPAKTOBATh (DM3UYECKHUI CMBICI HCIOIb3YEeMbIX
BEJIMYUH, O0O3HAYEHUS W €IAWHUILI (PU3MUECKUX BEIUYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (PU3MYECKYIO BEIIMYMHY C JAPYTMMH BEIMYMHAMU, CTPOUTH
rpadMKi U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3UUECKue SBICHUS U MPOIECCHl, UCTIONb3Ys 3aKOH
COXpaHEHHMsI DHEPTyU, 3aKOH BCEMHUPHOTO TATOTCHUS, MPHUHIUIT CYMEPIIO3UIIUU CHUJI,
MPUHITUIT OTHOCUTEIbHOCTHU [ anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHUs UMITYJIbCa,
3aKOHBI OTPAXKECHUS M TIPEJIOMJICHHS CBETa, 3aKOHBI COXPAHEHUs 3apsJIOBOTO U
MacCoBOI'O 4YHCENl TPH SACPHBIX PpPEAKIUSX, TPU ITOM JlaBaTh CJIOBECHYIO
(bOopMyNIHPOBKY 3aKOHA M 3aITUCHIBATH €I0 MATEMATUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3HUECKHE TMPOIIECCHl U CBOICTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyallud  TPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIBIATh  NPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX I1aroB ¢ OMOpoi Ha 2—
3 U3yYEeHHBIX CBOMCTBA (UIMYECKUX SBICHUH, (PUINYECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEM;

pemmaTh pacy€THbIC 3a/1aud (ONUPAIOIIUECs Ha CUCTEMY U3 2—3 ypaBHEHUM ), HCTIONbB3YS
3aKOHBI W (OPMYIBI, CBS3bIBAIOIINE (PU3WYECKHE BEIMYMHBI: HAa OCHOBE aHaiu3a
yCIIOBUS 3aJjaydl 3alKiChiBaTh KpPATKOE YCIOBUE, BBIABIATH HEJAOCTAIOIINE WIH
M30BITOYHBIC JTAHHBIC, BHIOMPATh 3aKOHBI U (POPMYIBI, HEOOXOMUMBIC JJISI PEIICHUS,
MPOBOJWTh PAcy€Thl M OLEHUBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HA4YEeHUs
(br3UIeCKOl BEIMUNHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO pEHIUTh TMPU TOMOIIU (UHIECKUX
METOJ0OB,  HCIOJIb3ysl  ONKHCAaHUE  MCCIEJOBAaHHUS,  BBIICIATH  IPOBEPSIEMOE
MPEAINOJIOKEHNE, OLICHMBATh MPAaBUIBHOCTh MOPSAKA MPOBEICHUS HCCIEIOBAHUS,
JIeaTh BBIBOJIBI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTIBITOB;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (PU3NUECKUX CBOWCTB
Ten (M3y4eHue BTOporo 3akoHa HprOTOHA, 3aKOHA COXpAHEHHUsI YHEPTUHU, 3aBUCUMOCTh
nepuojia KojaeOaHui Npy>KUMHHOTO MasiTHUKA OT MAacChl TPy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTH OT aMIUTUTY]Ibl MaJbIX KOJIEOAHUH, MPSIMOJIUHENHOE PacpOCTpaHEHUE
CBETa, pAa3JOKEHHE OEeIoro cBeTa B CIEKTP, HU3YyUYEHHE CBOWCTB M300paKEHUS B
IJIOCKOM 3€pKajie M CBOMCTB M300pa)kKeHHsI TMpeaMeTra B coOuparolieil JIuH3e,
HaOJIOJICHUE CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB H3JIYUYEHHUS): CAMOCTOSITEIbHO



coOupaTh yCTaHOBKY M3 U30BITOYHOTO Habopa 000pyI0BaHHS, OMICHIBATH X0 OMBITA U
€T0 pe3yNbTaThl, (OPMYIHPOBATH BHIBOJIBI;

MPOBOJUTh TPU HEOOXOAMMOCTH CEPHI0 TMPSMBIX H3MEPEHUM, OIpenesss CpeaHee
3HAYCHUE H3MEpseMON BeIUYUHBI ((POKYCHOE pacCTOSIHHE COOMpArONIeH JIMH3BI),
000CHOBBIBAaTh BBIOOP c110c00a U3MEPEHUS (M3MEPUTEIBHOTO TPUOOpa);

MPOBOJIUTH HWCCIICOBAHUE 3aBUCHUMOCTEH (M3MUECKUX BEIWYHH C HCIOJIb30BaHUEM
OpSIMBIX  M3MEPEHUH (3aBHCHUMOCTh IIYTH OT BpPEMEHH TMPU PaBHOYCKOPEHHOM
IBW)KCHUHU 0e3 HauadbHOW CKOPOCTH, MEepHo/a KoJieOaH!ii MaTeMaTHUYECKOT0 MasTHUKA
OT JAJWHBI HUTH, 3aBUCUMOCTH yrja OTPaXCHHsI CBeTa OT yIJia TaJCeHUs U yria
OpeoMIICHUST OT yria MajeHus): IUIAHUPOBAaTh MCCIEJOBaHHUE, CAMOCTOATEIHHO
coOuparth yYCTaHOBKY, (UKCHPOBATh pe3ydbTaThl TOJTYYECHHOH 3aBUCHMOCTH
¢u3nYeCKNX BEIMYMH B BUAE TaOMUI] U TpadUKOB, JeJaTh BBIBOJBI MO pE3ylbTaTaM
MCCIICJIOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (PUINYSCKUX BEIUYMH (CPEAHSISl CKOPOCTh U
YCKOpEHHE Tela MPH PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOTHOTO MaCHHS,
KECTKOCTh MPYKUHBI, KOOPPUIIMCHT TPEHHUSI CKOJIBKCHHS, MeXaHWdeckas padora u
MOIITHOCTh, YacTOTa ¥ TEpHuoJ KojJeOaHWi MaTeMaTHYECKOTO U TPYKHHHOTO
MasiTHUKOB, ONTHYECKas CHJa COOMparomeld JMH3bL, PaJAUOAKTUBHBIA  (OH):
IUTAaHUPOBATh W3MEPEHUS, COOMpPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINIOJHATH
U3MEpEeHUs, clenys MpeIOKeHHOW WHCTPYKLUHU, BBHIYMCIATH 3HAYEHUE BEIUYMHBI U
aHATM3UPOBATh IIOJIyY€HHBIE PE3YyIbTaThl € YYETOM 3aJaHHON IOTPEIIHOCTH

U3MEPEHU;
coOnoaTh TMpaBuja TEXHUKU Oe€30macHOCTH TMpu pabore ¢ JabopaTOPHBIM
000pyI0OBaHHUEM;

pa3inuyaTh OCHOBHBIC TNPHU3HAKM H3YYCHHBIX (U3MUECKUX MOJEINEH: MarepualbHas
TOYKa, abCONFOTHO TBEPJOE TEJIO, TOUYCYHBIM WCTOYHHWK CBETA, Jy4, TOHKAs JIMH3A,
TUTaHETapHas MOJIETb aTOMa, HYKJIOHHAs MOJIETTh aTOMHOTO SJIpa;

XapaKTepH30BaTh MPUHIMIBI JCHCTBHS M3yYEHHBIX MPHOOPOB W TEXHUYCCKUX
YCTPOWCTB C OMOPOH Ha UX OMHUCAHHS (B TOM YHCIIE: CIIUOMETD, JATIYHKHU MOJ0KCHUS,
PACCTOSIHHSI M YCKOPEHUS, PaKeTa, 3X0JIOT, OUYKH, IEPUCKOII, (hOTOAIIapaT, ONTUYECKHE
CBETOBOJIBI, CIIEKTPOCKOI, JJO3MMETp, Kamepa BuIbCOHA), HUCMONB3yS 3HAHUS O
CBOMCTBaxX (U3NYECKUX SBICHUN U HEOOXOANUMBbIC (PU3NYECKHE 3aKOHOMEPHOCTH;
WCIIOJIb30BaTh CXEMBI M CXEMATHYHbIE PUCYHKU M3yUYEHHBIX TEXHUUYECKHX YCTPOWUCTB,
U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKHX TMPOIECCOB MPHU PEIICHUH Y4eOHO--
MPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBI JJIsi TTOCTPOCHUS M300paKeHUH B IJIOCKOM
3epKajie ¥ COOMpArOIIeH JIMH3E;

MPUBOJIUTH TNPUMEPHl (HAXOAWTh WHPOPMANMIO O TMPUMEpPax) MPAKTUUIECKOTO
WCIIOJIb30BaHUSl (DU3UYECKUX 3HAHWNW B TIOBCETHEBHOW >KM3HHM A OOCCIICUCHHS
Oe3omacHOoCTH Tpu oOpamieHuH ¢ mpubopaMu U TEXHUYECKHMH YCTPOWCTBaAMH,
COXpaHEHHUS 3J0pPOBbS H COONIOMEHUS HOPM OSKOJOTUYECKOTO TOBEICHHUS B
OKPY’KAIOIIEH Cpeae;

OCYIICCTBIISITh TOWUCK wuHpopManuu (uudeckoro coaepkanuss B HHTEepHeTe,
CaMOCTOSATETLHO (OPMYJIHPYsI TOWUCKOBBIA 3ampoOC, HAXOMWUTH IYTH OIPEICICHUS



JIOCTOBEPHOCTH TMOJY4YeHHOM HHGOpPMAIUM HAa OCHOBE HMEIOIIUXCA 3HAHUU U
JOTIOJIHATEIIBHBIX UCTOYHUKOB;

MCII0JIb30BaTh MPHU BBIMOJIHEHUHN YU€OHBIX 33aJlaHUl HAYYHO--TIONYJIAPHYIO JINTEPATypy
(u3HUECKOro CcoJep)KaHMsl, CIpPaBOYHBIE MaTepHaybl, pecypchl cetn HHTepHer,
BJIAJETh NpUEMAMH KOHCHEKTHUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHPOpMALUU H3
OJIHOM 3HAKOBOU CUCTEMBI B APYIYIO;

co3faBaTh COOCTBEHHbIEC NMMCbMEHHBIE U YCTHBIE COOOILEHHUS Ha OCHOBE MH(OpManuu
U3 HECKOJbKHX HCTOYHHKOB (PU3MYECKOTO COAEpX aHUs, IMyOJMYHO MPEACTaBIAThH
pe3yJIbTaThl MPOECKTHOW WIIA HCCIIENOBATEIIBCKON ACATEIIBHOCTH, IIPU 3TOM I'PaMOTHO
MCIIOJIb30BaTh M3YYEHHBIM NOHATHIHBIA amnmapaT H3ydyaeMoro pasjena (U3UKA U
COMPOBOXK/JIaTh BBICTYIUICHWE Npe3eHTaluei ¢ y4€ToM OCOOEHHOCTEH ayIuTOpUH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
bubmmoreka [IOK
1.1 0} - 2
M3Hia - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 dusznueckre BEIMINHBI 2 1 bubnmorexa [TOK
https://m.edso00.ru/7f416194
. bubnuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Pa3znea 2. IleppoHayasibHble CBeJIeHUS 0 CTPOEHUHU BellecTBa
bu6moreka [IOK
2.1 C 1
TpocHHe BemecTsa https://m.edsoo.ru/7f416194
99 JBrmykeHue u B3aMMOACHCTBUE YaCTHII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2 Eubmorexa HOK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAHIICCKOT ABHACHAC https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 4 4 1
HEPILHA, Macea, [HIoTHOCTR https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 .B 14 1 2
Cuna. Buaet cun https://m.edso0.ru/7f416194



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

Uroro no pazgeny 21
Pa3nea 4. laBnenne TBEPABIX TeJl, AKUAKOCTEH H ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bu6mmoreka [{OK
4.2 5
flaperue xuKoCTH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4, A
3 TMOCGCpHOE JaBICHHE 6 https://m.edso0.ru/7f416194
JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE bubnuoteka [JOK
4.4 7 1 3
B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Paspen 5. PaGora 1 MOoHOCTB. JHEprus
bu6moreka [IOK
5.1 Pa6 3 1
aboTa H MOTIHOCTE https://m.edso0.ru/7f416194
bu6moreka [IOK
52 Tpocteie MeXaHH3MbI ° 1 https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.3 M 4 1 1
CRATIAECKA SHEprHA https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 12
8 KIIACC
KoauvecTBo yacos JJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM ungposbie
Ne i/ P Konrtpoubnsie | IIpakTnueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTsI padoThI
pecypcsl
Paznen 1. TenioBble siBIeHUS
1.1 CrpoeHue u CBOWCTBA BELIECTBA 7 bubnuorexa [IOK



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f4181ce

bubmuoreka [IOK

1.2 T 21 1
CIHIOBHIE TIPOTECCH > https://m. edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznen 2. DiiekTpuyeckne 4 MATHUTHbIE SIBJIEHUSI
51 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tena 7 1 bubnuotexa [JOK
' U MX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [ToCTOSIHHBIN AMEKTPUUYECKUI TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SBIICHHS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.4 3 4
JICKTPOMArHITHAL Ay Kd https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5
9 KJIACC
Kosan4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIie
Ne mi/m P Kontpoabneie | IlpakTHueckue (mipp )
MPOrpaMMblI Bcero o0pa3oBaTeibHbIE
padoTbI padoThI
pecypchl
Pa3pen 1. Mexann4deckue siBJICHUSA
MexaHHueCKOe JBMKEHUE U CIIOCOOBI €T0 bubmoreka [IOK
1.1 10 1
OIMCAHUSA https://m.edsoo.ru/7f41a4a6
N bubmuoreka [JOK
1.2 B 20 1 3
SarMoACHeTBHIE TEX https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHHUS 10 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

40

Pa3gen 2. MexaHnndeckue KoJ1e0aHUA M BOJHBI

bubnuoreka [IOK
2.1 M o 7
CXAMHHCCKHE KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8
CHAHHICCIHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15

Paznen 3. 3HeKTp0MaFHI/lTHOC IHOJI€ U 3JICKTPOMArHUTHBLIC BOJIHBI

31 DNeKTPOMarHuTHOE TMOJIE U 6 bubnuotexa [JOK
' AJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pasznen 4. CBeToBbI€E IBJICHUS
bu6moreka [IOK
4.1 3 6
AKOHbI PACHPOCTPAHCHIA CBETa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JI 0 6
HH3BLIT OIITHHECKHE PHOOPST https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 P o 3
ASOACHHE DEIIOTO CBeTa B CLCKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3pen 5. KBanTOBLIE SIBJEHUS
51 Hcnyckanue 1 MorjoieHue cBeTa aroMOM 4 Eubmorexa OK
https://m.edsoo.ru/7f41a4a6
bubnuoreka [[OK
5.2 C 6
TPOCHHE aTOMHOTO s1pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 s 7
FICPHRIC peaKitiH https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17

Pa3nea 6. IloBTopuTebHO-0000 a0 MOYJIb
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[ToBTOpeHue u 0000IIEHNE CONEPIKAHUS bubmuorexa [IOK
6.1 9 2

Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 3 27
IIOYPOYHOE IINIAHUPOBAHUE
7 KJIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoxka Kontpoabubie | IlpakTHyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl

1 ®du3uKa — HayKa o npupoje. ABieHus 1
TIPUPO/IBI
du3nyecKue SABICHUS 1
dusndecKkre BEIMUYUHBI U X U3MEPCHUE
Ypok-uccnenoanue "M3mepenue

4 TeMIIePaTypbl IPH MOMOITH KHIKOCTHOTO 1 1
TEepMOMETpaA U AaT4MKa TeMnepaTypsl"”

5 Merto1b1 HaydHOTO No3HaHus. OnucaHue 1 bu6mmoreka [JOK
(bMBUYECKUX SBICHUH C TIOMOIIBIO MOJCIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessl:

5 JabHOCTH MOJETA MIapUKa, MYIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE
BBICOTA ITycKa"

Crpoenne BemecTBa. ONbBITHI,

7 OIIZaBLIBaIO Hlie HMCKPETHOE CTPOCHUE 1 bubmmorexa [JOK
g HHHE JIMCKP P https://m.edsoo.ru/ff09fe0a
BEIIECTBA

8 JIBrrKeHre YacTHIl BEIIeCTBA 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/7f41a4a6
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Ypok-uccinenoanue «OnbITHI MO

9 HAOJIOIEHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BELIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.
11 O6o006menue o pa3aeny «llepBoHavdanbHbIC bubmorexa LHOK
https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHHH BEIICCTBA
12 Mexannueckoe aBrxeHrne. PaBHoMepHOE U bubnuorexa [JOK
HEPAaBHOMEPHOE JIBJKCHHE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 CKopocts. EAuHHLb CKOPOCTH https:// m.edSO(])_.[ ru/ff0a079c
14 Pacuer myt 1 BpeMeHU ABUKEHUS bubamorera LOK
https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 HNuepuusi. Macca — Mepa HHEPTHOCTH TEN httos://m.e dsogru /£1020¢10
16 [InoTHOCTH BemiecTBa. Pacuer Maccel u bubmuorexa [JOK
o0bema Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpenencHue
IUIOTHOCTH TBEPAOTO Telay
18 Pemenne 3agau o treme "I1moTHOCTD bubnuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepHUCTHKa B3aUMOICHCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
JlaboparopHas padota «3yuenue
20 3aBUCHUMOCTH pacTsbkeHus (aedopmanun)
MPYXUHBI OT MPUIOKEHHON CHITBD)
21 SABnenue Tarorenus. Cunia TsHKECTH
22| rons Bee v Pt swt o e Eatimmorera LIOK
"Crna TsecT” https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha IpYTUX IUIaHEeTax. bubnuorexa [IOK



https://m.edsoo.ru/ff0a0378
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Du3nyYeCcKUe XapaKTEPUCTUKHU TUIAHET

https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK
24 Hsmepettite ciul. JluamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnuorexa [JOK
OJIHOM IIpsAIMOM. PaBHOZEMCTBYIOIIAS CUII https://m.edsoo.ru/ff0ala70
97 Pemienue 3a1ay o reme
"PaBHogeiicTByromas cui"
28 Cuna tpeHus u e€ BUIbl. TpeHue B mpupoe bubnuoreka [JOK
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3yuenue
29 3aBUCHMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnuoreka [IOK
CHUJIbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPHKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenne 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIECH CHITBI
Pemenne 3amag mo remam: «Bec Temay,
31 «I'padudeckoe nzodpakenue cuin, «CHIIb, bubmorexa IOK
. https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHIT»
KonTtponbHas paboTa mo Temam:
32 «MexaHndyecKkoe JBIKEHHE», «Macca,
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n3o0pakeHue cuim», «CUITbDy
33 JaBnenue. CriocoObl yMEHbILICHUS U bubmuoreka [JOK
YBEJIMYECHHUSI JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHSI ra3a bubmuoreka [JOK
0T 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPIBIMU TEIAMH, bu6mmoreka [JOK
JKUJIKOCTSIMH U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUJIKOCTH U ra3e, BBI3BAHHOE bubmuoreka [JOK
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[[CﬁCTBI/ICM CHJIBI TSOKCCTHU

https://m.edsoo.ru/ff0a2718

37 Pemenune 3agau no teme «/laBnenue B bubmuoreka [JOK
KUJKOCTHU U Taze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 Coobmaiompmecs cocyapt https://m.edsoo.ru/ff0a2970
39 IManpaBnmuueckuii mpece bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiIHEBOM KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMiu U IPUYHUHBI €€ bubnuorexa [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6moreka [IOK
42 Bec Bo3nmyxa. ATmMocdepHOe naBiieHne httos://m.edsoo.ru/ff0a2bsa
N3mepenue armocdeproro napnenus. OmpIT bubmuorexa [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [IOK
BBICOTHI HaJl yDPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepouns. ATMochepHoe naBiaeHNE bubnuoreka [IOK
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agaud mo reme " AtmochepHoe
nasjeHue"
47 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE bubnuoreka [JOK
B HUX TeJI0. ApXUMeIoBa cuia https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeneneHue
48 BLITaJl;)KI/IBEIom:ﬁ CHUIBI, z[e;ciyfomeﬁ Ha Bubmorexa OK
https://m.edsoo.ru/ff0a33fc
TEJ0, OTPYKEHHOE B )KHJIKOCTh
JIaGopatopHas paboTa 1o Teme
49 «HMccnenoBanue 3aBUCHUMOCTH Beca Teja B bubnunoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHOU B KUAKOCTD https://m.edsoo.ru/ff0a3514
4acTH Tena»
50 IInaBanue Ten bu6nmoreka [JOK



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

https://m.edsoo.ru/ff0a3a96

JlabopaTopnas padora "KoHcTpyupoBanue

ol apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 1
omnpeeyeHue e€ rpy30noa5EMHOCTH"
Pemrenue 3agau no remam: «llnaBanue
52 cynoB. Bo3ayxomnaBanuey, «/laBienue bubmorexa HOK
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, JKUJIKOCTEU U Ta30B»
53 Kontponbnas padoTa o teme «/laBienue
TBEPJIBIX TEJ, JKUJKOCTEH U Ta30B»
bubmmoreka [IOK
>4 Mexaririeckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 MoIHOCTE. ERMHHIIE! MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBAEMOM MPHU MOIBEME IO JIECTHHIIE"
57 [Ipocteie Mexanu3Mmbl. Poruar. PaBHoBecue
CHWJI Ha pblyare
Peryaru B TexHuke, ObITY U IPUPO/IE.
58 JlabopaTtopHas pabota «lccnenoBanue 0.5 Bubmmorexa [JOK
= https://m.edsoo.ru/ff0a478e
YCJIIOBUH PaBHOBECHS pbluara
59 Pemenne 3agau 1mo Teme «Y cI0oBHUS bubnuoreka [JOK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
KoaddurmenT monesnoro aecTeus
60 MexaHusma. Jlaboparopnas padora 0.5
«3mepenue KIIJI HakKJIOHHOM MIOCKOCTH»
61 Pemenue 3agau mo reme "Pabora, bubmuoreka [JOK
MoiHocTh, KIT" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas sHeprus. Kunernueckas u bubnunoreka [JOK
MOTEHIMAJIbHAS SJHEPT U https://m.edsoo.ru/ff0a4252
N bubmuoreka [JOK
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn

https://m.edsoo.ru/ff0a4360
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YPOK-3KCIIEpUMEHT 10 TEME
"DKCepUMEHTAIBHOE OIIPEAETICHUE

64 W3MEHEHUS KHHETUYECKON U TOTEHIUAIBHOMN 1 1
SHEPTrUM MPU CKaThIBAaHUU TeJIa IO
HaKJIOHHOM TuI0CKOCTH"
65 KonTtponsHas padora no teme «Pabora u 1 1
MOILHOCTb. DHEPIUs»
66 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1o 1 bubnuorexa [JOK
Teme "MexaHu4eckoe JABMKeHue" https://m.edsoo.ru/ff0a4ee6
Pesepubiit ypok. PaboTta ¢ Tekcramu no
67 teme "JlaBiaeHue TBEPABIX TEN, )KUAKOCTECH U 1 bubmmorexa [TOK
. P ’ https://m.edsoo.ru/ff0a4ffe
razoB
68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o 1
teMe "PaboTa. MomHocts. Dueprus”
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 12
8 KJIACC
Kouan4yecTBo yacos JJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka KonrTpoabubie | IlpakTHnueckue
n/n Bcero U3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE NOJIO)KEHUS MOJIEKYIISIPHO-
. bubmuoreka [JOK
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
https://m.edsoo.ru/ff0a5256
MIOATBEPXKICHUS
2 Macca u pazmep aToMOB U MOJIEKYII 1
3 Mogenu TBEPIOTO, )KUJIKOTO U 1 bu6mmoreka [JOK
ra3o00pa3HOro COCTOSIHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOUCTB TBEPAOTO, KHUIKOTO U
4 ra3o00pa3HOro COCTOSIHUH BEIIecTBa Ha 1

OCHOBE IIOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKOU Teopun
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bubmuoreka [JOK

5 Kpucrannuueckue u amop¢Hsbie Tena htts://m.edsoo.ru/f0a5800
6 CMaumnBaHue U KalWUISIPHOCTb. bubmuorexa [IOK
IToBepXHOCTHOE HaTsHKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacHIMpeHue U CxKaTHE bubnuorexa LIOK
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBs3b TEMIIEpATyphI CO
CKOPOCTBIO TEIJIOBOTO JIBHXKCHUS YaCTHUII
9 Buyrpennss sneprusi. CriocoObl U3BMEHEHUs bubnuorexa [JOK
BHYTPEHHEHN SHEPrun https://m.edsoo.ru/ff0a5c60
bubmmoreka [{OK
10 Bupet Tenonepe/ia https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepenmus "[Ipaktudeckoe
11 anonmoj;HII)/Ie fennomix CBOMCTB BEIIECTB bubmorexa HOK
https://m.edsoo.ru/ff0a65c0
1 MaTepUasioB B LIEJSAX dHeprocoepexeHus"
12 KoanuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEeHHE TEIUIOBOTO OaslaHca. bubnuoreka [IOK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota "Hccrnenoanue
14 SIBJ'IeIfI/ISI TI;HJ'IO(I))6MCHa npu CMIe[HJI/IBaHI/H/I bubmmorexa [OK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiuel BObI
Pacyer konuuecTBa TEIIOTH, HEOOXOAUMOTO
15 JUIS HarpeBaHUS TeJa U BBIIEISIEMOTO UM
MIPH OXJIAXKICHUHU
16 JIaboparopHas padota "Onpenenenue bubnunoreka [JOK
yEeIbHOU TEMJI0EMKOCTH BeniecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IelbHas TEIIoTa bubnunoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u oTBEpACBaHUE bubnuorexa [IOK

KpUCTAJTNINYCCKUX TCJI. VY aenpHas TeminoTa

https://m.edsoo.ru/ff0a71d2
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IJIaBJICHUA

JlaboparopHas padota "Onpenenenue

bubmuoreka [JOK

19 .
YACJIbHOM TEIJIOTHI MIJIaBICHUS Jibjaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHye U KOHJICHCAIHS. bubnuorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y aenbHas temora
21 napooOpazoBaHMs U KOHICHCAIUH. bubnuorexa [JOK
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOc(hepHOTO TaBJICHUS
Bnaxxnocts Bo3zniyxa. JlabopaTopHast pabota
22 "OnpeneneHre 0OTHOCUTEIBHON BIAXKHOCTH bubmmorexa LHOK
P " https://m.edsoo.ru/ff0a7628
BO3JlyXa
93 Pemenue 3agau Ha onpeeneHne BIaXKHOCTH
BO3JlyXa
[TpuHIMIBI pabOTHI TEMJIOBBIX JBUTATENEH.
24 [TapoBas TypOuHa. JIBurarenb BHyTPEHHETO
CrOpaHus
o5 KIIJI TermoBoro asurateis. TemnaoBeie bubmuorexa [JOK
JIBUTATEJIM U 3alIUTA OKPYKaroIIeil cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHHUsI U MIPEBPALLECHHS SHEPTUN
B TEIUIOBBIX ITpoLieccax
[ToaroToBka Kk KOHTPOJIBLHON paboTe MO Teme
" bubnnoreka [JOK
27 Tennossie sBiieHHs. MI3MeHeHne
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUH BEIIeCcTBa
KontponbHas padoTa no teme "TemioBbie
. bubnuoreka [JOK
28 sBJieHUA. VI3MeHeHune arperaTHbIX COCTOSHHMA
" https://m.edsoo.ru/ff0a86ae
BellleCTBa
29 Onekrpusanus ten. [[Ba pona
ANEKTPUUECKUX 3apSI0B
30 VYpok-uccnenopanue "DaeKTpuszanus Tl

MHIYKLIHAEH U IPU CONPUKOCHOBEHUH"
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B3aumoneiicTBue 3apspKEHHBIX Tell. 3aKOH

bubmuoreka [JOK

31
Kynona https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe nojue. HanmpsokeHHOCTh
32 aneKTpuuecKkoro moJs. [IpuHium bubmorexa OK
P P . https://m.edsoo.ru/ff0a8a0a
CYIIEPIIO3HIINH JIEKTPUUECKUX TOJICH
33 Hocurenu snekrpuyeckux 3apsaos.
DOneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOJHUKY U TUANIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHUs EKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TPUMEHEHUE CBOMCTB bubnuorexa [JOK
BIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKHUN TOK, YCIIOBHS €70
36 cymiecTBoBaHUs. VICTOUHHKHN bubmorexa [TOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JlelicTBUS SJIEKTPHUYECKOTO TOKA bubmorera [IOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "JleiictBue
38 ANEKTPUYECKOTO T0JIsSI HA IPOBOTHUKHU U 1
JUAIEKTPUKHU"
39 DJIEKTPUYECKHUI TOK B MeTajuIax, )KUAKOCTAX bubnuoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DnekTpuyecKkas Ienb U e€ COCTaBHbIE YacTH
41 Cuna toka. JlaboparopHas pabota 05 bubnnoreka [JOK
"U3mepeHue u peryaupoBaHue CUiibl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpsbkeHue. BoabTmerp.
42 JlaGopaTtopHas pabdorta "M3mepeHue u 0.5 bubmmorexa [IOK
PATOPHaA P P ' https://m.edsoo.ru/ff0a9e14
pETYIUPOBAHUE HATIPSKEHUS
43 ConpoTuBieHHE MPOBOAHUKA. Y I€TbHOE bubnunoreka [JOK
COITPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
44 JIabopatopHas paboTa "3aBUCUMOCTh 1 bubnuorexa [IOK

QJICKTPUYICCKOT'O COIMPOTUBJICHUA

https://m.edsoo.ru/ff0aa738
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MIPOBOJIHUKA OT €r0 JJTUHBI, IJIOIIA K
MIONIEPEYHOI0 CEYEeHUs U MaTepuana”

3aBUCHMOCTh CUJIBEI TOKA OT HaIps>KCHUA.

bubmuoreka [JOK

45 3akon Oma Jyist y4acTka 1enu https://m.edsoo.ru/ff0aa44a
Jlaboparopnas padota "VccienoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UIYILETO YEPE3 bubnuorexa [JOK
pPE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HarpsDKEHUs Ha pe3uctope”
47 [TocnenoBarensHOE U NapauIEIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlabopaTtophnast pabdota "[IpoBepka mpaBuia
48 CJI0KEHUS HAPSHKEHUM P bubnuorexa [JOK
MOCJIETOBATEIBHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaboparopHnas pabota "IIpoBepka npasuiia
49 TUTST CEIJ'II)I ?roxa prI/I napanienLEOM ’ bubmorexa OK
| https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bubnuoreka [JOK
JUISl Pa3JIMYHOTO COCAMHEHHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bu6mmoreka [JOK
3akoH Jlxoyna-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas pabota "OnpeneneHue bubnunoreka [JOK
paboTHl U MOIIHOCTH AJICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKue IenH U MOTPEeOUTenu
53 ANIEKTpUYECKOii SHepruu B ObITY. KopoTkoe bubmorexa HOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJIKHON paboTe MO TeEMe
54 "DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tella bubnuoreka LIOK
" ux B3aumoaecTBus. IlocToSIHHBINM https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUH TOK"
55 KonTtponpHas pabota o Teme bubnuorexa [IOK

"DnexTpudeckue 3apsaasl. 3apsKEHHbIE Tella

https://m.edsoo.ru/ff0abea8
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# ux B3aumoacucTsus. I1ocToOSHHBIN
ANEKTPUUECKUH TOK"

56 ITocTossHHBIE MarHuTHI, UX B3aUMOJICHICTBHE
57 VYpok-uccnenosanue "M3ydenue nouein 1 bubnuorexa [JOK
MMOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruuTHO€ 1osie. MarauTHOE 10J1e 3eMJTH U bubmmoreka [{OK
€ro 3Ha4YCHHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT DpcTena. MarautHoe noJie
bu6mmoreka [{OK
59 ANEKTPUUECKOTO TOKa MarHuTHoe 1mosie
https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHne >eKTPOMArHuTOB B TEXHUKE.
" o bu6moreka [IOK
60 JlaboparopHas padoTa "M3ydeHue AelCTBHS 0.5
\ https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TIOJISI Ha IPOBOTHUK C TOKOM
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
Hcnons3oBanme 21EeKTPOABUTATENCH B
61 TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE bubmorexa OK
Y " ' https://m.edsoo.ru/ff0ac86¢c
JlabopaTtopHnas padorta "KoHcTpynpoBaHue u
n3ydeHue paboThl JIEKTPOABUTATEIS "
62 OnbiTel Papajies. 3aKOH JIEKTPOMarHUTHOM
unaykuuu. [Ipasumo Jlenna
OnektporeHepatop. CocoObl MOTydeHUS
63 ANIEKTPUYECKON SHEPTrUuu. DNEKTPOCTAHIINU
Ha BO300OHOBJISIEMBIX HCTOYHUKAX SHEPTUH
64 [ToarotoBka K KOHTPOJIBHOU paboTe MO TeMe
"DJIeKTpUUECKHE U MAaTrHUTHBIE SBJICHUS"
65 KonTpossHas paboTa no Teme bubnnoreka [JOK
"DneKTpruYecKre U MarHUTHBIE sIBJICHUA" https://m.edsoo.ru/ff0acb14
66 PezepBHblit ypok. PaboTa ¢ Tekctamu 1o bubnuoreka [IOK
teme "TensoBble ABICHUS" https://m.edsoo.ru/ff0acc5e
67 PezepHblit ypok. PaboTta ¢ Tekctamu mo bubnuorexa [IOK

teMe "I1oCTOSIHHBIN 2IEKTpUUECKUI TOK"

https://m.edsoo.ru/ff0acdc6
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68 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1
teme "MarauTHble SBJICHUS "
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 145
9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
1 Mexanunueckoe aBuxenue. MarepuanbHas 1
TOYKA
5 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXAaHUYECKOT'0 IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NPSIMOIMHEWHOE IBHKEHUE 1 bubamorera LOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpAMOJIMHEITHOE ABUKECHHUE. 1
CpenHss 1 MTHOBEHHAsI CKOPOCTh
5 [IpssmonrHeNHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJIMHEHHOTO
6 PaBHOYCKOpEHHOTO ABMXeHus. [ padux 1
CKOPOCTH
JlaGopaTtopHas pabota "OnpeneneHue
7 CKO peHI/I;I;) Ten;) npu aBHOpCEO €HHOM 1 1 bubmmorexa [IOK
YEROP PP . YOROP " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH
8 CBoOonHoe nagenue ten. OneiTel [anunes 1
PaBHOMEpHOE ABIMKEHHE TIO OKPYKHOCTH.
9 [Tepuo 11/:1) ‘IaC’fOTa obpa eHHHpJ}_]I)II/I(HeﬁHaH u 1 bubmorexa HOK
pHoA patt ' https://m.edsoo.ru/ff0ael76
yTI0Bask CKOPOCTHU
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 Ilepsrlii 3akoH HproToHa. BekTop cuiibl bubnuorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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https://m.edsoo.ru/ff0ae612

12 Bropoit IiaKOH Herorona. bubmuorexa [IOK
PaBHonelicTByrOIAs crita https://m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
13 Tperuii 3akon Herotona. Cynepno3unus cui httos://m.e dSO(])_.[ru /71086982
14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HeroTona https://m.edsoo.ru/ffOaeb6c
15 Cuna ynpyroctu. 3akoH ['yka ]stiliﬂ;l;f;z?ﬁﬁf Daeca?
16 Pemenue 3agau mo teme «Cuiia ympyrocTu
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [JOK
KECTKOCTH MPYKUHBD https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 CHa TpeHHs https:// m.edso;I ru/ff0af738
bubnuoreka [IOK
19 Pemenue 3agau mo reme «Cuiia TpeHUSD» httos://m.e dsogru /f0afa26
20 JlabopaTtopHnas pabdota "OnpeneneHue bubnuoreka [IOK
ko3 durmenTa TpeHUS CKOTBKEHHS " https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agay no reMme "3akoHsl HeroToHA. bu6mmoreka [IOK
Cuina ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ff0afb8e
99 Cuita TsKeCTU U 3aKOH BCEMHUPHOTO bubnuoreka [JOK
TATOTEHUA. Y CKOPEHUE CBOOOTHOTO TAJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenuus "JIBukeHue Tex BOKpyr
23 rpaBUTAMOHHOTO IeHTpa (ConHevHas
cucrema). ['amaktuku"
24 Pemenue 3agau no teme "Cuina TSHKECTH U bubmuoreka [JOK
3aKOH BCEMHPHOTO TArOTEeHUs" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHuYecKas CKOPOCTb. bubnuoreka [IOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecHe MaTepuanbHONW TOUKH. bubnuorexa [IOK

AbcomoTHO TBEpAOE Teno. PaBHoBecue

https://m.edsoo.ru/ff0afe36
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TBEPJOTO TEJA € 3aKPEIUIEHHOU OCBIO

BpAaIICHUS
27 MowmenT cunsl. LlenTp Tsxectu
28 Pemenne 3agau mo reme "MOMEHT CHJIBI. bubmmoreka [{OK
Hentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJBLHON paboOTE O TEME
29 "MexaHn4eckoe BE)KGHI/IC ’ bubmorexa LHOK
N 9 ' https://m.edsoo.ru/ff0b0408
B3anmonetictBue Ten"
KonTponbHas paboTa o teme
30 "MGXZHI/IIIGCK(I))e JIBHYKEHUE bubnmorexa LHOK
N " ' https://m.edso0.ru/ffOb06ec
BzaumoaeiictBue Ten
Nmnynse Tena. Umnynibe cuibl. 3aKoH
31 COXpaHCHUS UMITyJIbca. YTIPYroe u bubmorera [JOK
P Y " Pyt https://m.edsoo.ru/ff0b07fa
HEYIPYyroe B3auMoIeHCTBHE
Pemenue 3agau no teme "3aKkoH COXpaHEHUS bubnuorexa [JOK
32 "
UMITyJbCa https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenius "PeakTuBHOE IBUKEHUE
B IIPUPOJIC U TEXHUKE"
bu6mmoreka [JOK
34 Mexanndeckas pab0oTa U MOIIIHOCTh
P B https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSHKECTH, CHIIBI YIIPYTOCTH U bubnunoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabora «OnpeneneHue
36 paboTHI CHIIBI TPEHUS TIPH PABHOMEPHOM
JBKEHUH TeJIa TI0 TOPU30HTAILHOM
MTOBEPXHOCTH»
37 Cs3b sHepruu u padoThl. [loTeHIManbpHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ffOb0c32
39 3aK0H COXpaHEHHS YHEPTUH B MEXaHUKE



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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Jlaboparopuas padota «3yuenue 3akoHa

bubmuoreka [JOK

40
COXpPAaHEHUS SJHEPTUM https://m.edsoo.ru/ff0b12fe
41 KomnebaTenpHOE IBHIKCHHE U €TI0 bubmuoreka [JOK
XApaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxatomue kojiebanus. BeiHyk1eHHbIE bubnuorexa [JOK
Kxonebauns. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnueckuii U NpyKMHHBIM MAsITHUKH
VYpok-uccnenoBanue «3aBUCUMOCTD TIEPHOIA
44 Ko0JIeOaHH OT JKECTKOCTH IT WHBI 1 MAacCChI bubmmorexa [TOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamenue 3HEPTUN TPH MEXAHUICCKUX
KoJIeOaHUIX
JlabGopartopHas padora «OnpeaeieHne
46 qaCTopTLI Hpne IfO a KOHe6aIP;HfI i WHHOTO bubmorexa HOK
proa Pyx https://m.edsoo.ru/ffOblaec
MAasITHUKA»
Jlaboparopnas padora «IIpoBepka
47 HeaaBII)/Icmfl)ocmpne nojaa I?oneé)aﬁnﬁ rpysa bubmorexa LOK
P py33, https://m.edsoo.ru/ff0b197a
MTOJIBEIIICHHOTO K HUTH, OT MaCCHI Tpy3a»
Mexannueckue BoJIHEL. CBOMCTBa
48 MeXaHnyecKuX BOH. [IpoaospHbIE U Eubmorexa HOK
P https://m.edsoo.ru/ff0b21fe
MOIIEPEYHBIE BOJTHBI
49 Ypok-koHpepeHnius "MexaHn4eCKHe BOJHBI
B TBEpJ0oM Tene. CelicMuueckue BOJHbI"
50 3Byk. Pacmipoctpanenue u oTpakeHue 3ByKa
51 Ypok-uccnenosanue "Habmronenune
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKUI pe30HaHC
53 Ypok-koHpepeHus "YIpTpa3ByK u bubnunoreka [JOK
uH(Pa3BYK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroToBka K KOHTPOJILHON paboTe 1Mo TeMe bubnuorexa [IOK
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"3akoHbI coXpaHeHUsl. MexaHu4ecKue
KoJieOaHus U BOJHBI"

https://m.edsoo.ru/ff0b25f0

KoHnTpomnsHas padora o Teme "3aKoHbI

95 coxpaHeHus. MexaHn4ecKHe KOJIeOaHus 1
BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
S7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpok-koHnpepenuus "[lkana
58 JJIEKTPOMAarHUTHBIX BOJIH. Vcrionb3oBaHue bubnuorexa [JOK
AJEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM https://m.edsoo.ru/ff0b2fe6
CBsI3H"
Ypok-uccnenopanue "M3yueHue CBONCTB
bu6moreka [IOK
59 AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
., https://m.edsoo.ru/ff0b2c6c
MOOMIBHOTO TenedoHna
50 Pemenue 3a1ay Ha onpeesieHrne YacTOThl U
JUIMHBI 3JIEKTPOMArHUTHOM BOJIHBI
DJIEKTpOMarHuTHas MpUpoJia CBETA. bubnuoreka [JOK
61 .
CkopocTth cBeTa. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku ceta. [IpsamonnnHeitnoe
62 acnpocTpaneHue cseta. 3armenus CojHia u bubmmorexa [IOK
pacupocip ' https://m.edsoo.ru/ff0b3658
JlyHbI
3aKkoH oTpaxkeHHs cBeTa. 3epkaina. Pemenue
63 3a/1a4 Ha MPUMEHEHHE 3aKOHA OTPAKEHUS bubmmorexa [IOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomienue cBeta. 3aKOH MPETOMICHUS bubnunoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aea
IlonHOE BHYTpEHHEE OTPAXKEHHE CBETA.
65 Hcnonp30BaHue MOJTHOTO BHYTPEHHETO Bubmmorexa LIOK
P https://m.edsoo.ru/ff0b3c5c
OTPAKEHHUS B ONITUYECKUX CBETOBOJAX
66 JIaGopatopHas pabota "HccnenoBanue
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3aBHCUMOCTH YIJIa IPEJOMIIEHHS CBETOBOTO
Jy4a OT yIJia IaJieHNsl Ha IpaHule "BO3IyX-

crexiao""

Ypok-koHpepenmus "Vcnonb3oBanue

67 MTOJIHOTO BHYTPEHHETO OTPAYKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [{OK
68 JIun3el. OnTHYecKast cuja JIMH3bI httos://m.edsoo.ru/fiOb3f2c
. bubnuorexa [JOK
69 [TocTpoenue n300pakeHUH B IMH3aX httos://m.edsoo.ru/fobA4da
JlaboparopHas padota "Onpenenenue
70 q)OKyEHOFE paC(I:)TOSIHI/IH u OII)'ITquCKOﬁ CHJIBI Bubnuorexa LIOK
-~ https://m.edsoo.ru/ff0b4206
cobuparomei JTUH3bI"
71 VYpoxk-koudepennus "OnTuyeckue JINH30BbIC bubnuorexa [JOK
npudops"” https://m.edsoo.ru/ff0c0a7e
72 I'ma3 xak ontuueckas cucrema. 3peHue bubmorexa OK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepennus "Jledekxto 3penus. Kak
COXpaHUTH 3peHue"
Pasnoxxenue 6enoro csera B criekTp. OMbITHI
74 Herotona. CrnoxeHne crieKTpaabHbIX I[BETOB. Bubmmorexa LIOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlaboparopHas pabota "OnbIThI IO
75 Pa3IokKEHUI0 OEIOro CBETa B CIIEKTP U bubnunoreka [JOK
BOCHPUATHIO I[BETA MPEAMETOB MIPH UX https://m.edsoo.ru/ff0c0e2a
HaOII0ICHUH Yepe3 I[BETOBbIE (UILTPHI"
VYpoxk-npaktukym "BoiHOBBIE CBOWCTBA
76 CBeTa: JUcIepcus, MHTepdepeHuus u
mudpaxius"”
77 OmnsiTel Pe3epdopaa v mianerapHas Moieib bubnunoreka [JOK
aroMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atoma bopa
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79 HcnyckaHue U MOrJOLEHUE CBETa aTOMOM. bubmuorexa [IOK
KBauTsl. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "HalOimoieHue ClieKTpoB bubnmoreka [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUJIBI brbamorexa LOK

https://m.edsoo.ru/ff0c1672

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

bubnuorexa [JOK

83 PagnoaktuBHBIE peBparnieHus. M30Tomsr httos://m.e dSO(I)_.[I’U /ffoclald

84 Pemtenue 3amay o reme: "PagunoakTUBHEIE bubmmoreka [{OK
npeBpanieHus” https://m.edsoo.ru/ff0clb4a

85 [Tepwon momypacmana

86 Ypoxk-koupepennus "PagnoakTuBHbIC bubnuorexa [JOK
M3JIy4eHHS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHbie peakuuu. 3aKOHbI COXPaHEHUS bubnuoreka [IOK
3apsJ0BOTO U MaCCOBOTO YKCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsI3U aTOMHBIX s1iep. CBA3b MaCChI bubnuoreka [IOK
Y SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau mo reme "Anepueie peakun'

90 Peakuuu cuHTe3a U ieneHus sSaep. bubnuoreka [JOK
Hctounuku sueprun CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "SnepHas sHepreTuka.

91 JleicTBUS paJlioaKTUBHBIX U3ITy4YeHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroToBka Kk KOHTPOJKHON paboTe MO TeMe

92 "DIeKTpPOMAarHUTHOE MOJIE. bubnuoreka [IOK
ONEeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIeHUS"

93 KonTponpHas paboTa mo Teme

"DIeKTpOMAarHUTHOE MOJIE.
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DneKkTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
SIBJIEHUS"

[ToBTOpenue, 0606menue. JlabopatopHbie

bubmuoreka [JOK

94 1 1
paboTsl 1o Kypcy "BzauMoneiicTBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06001meHue. Peenue

95 ACYETHBIX M KAYECTBEHHBIX 33]1a4 10 TEME 1 bubmorexa LHOK
%,) " https://m.edsoo.ru/ff0c2572

Tennossle mpoueccsl
IloBTOpeHue, 06006mIcHNE. Pemenue
P B bubmmoreka [{OK
96 pacUeTHBIX M KAYeCTBEHHBIX 33J1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KII/] TerumoBeIX ABUTATENICH"
[ToBTOpenue, 0606menue. Peenue
bu6moreka [IOK
97 paCUETHBIX ¥ KQaY€CTBEHHBIX 3a/1a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KIII anexTpoycTaHOBOK"

08 [ToBTOpenue, o606meHue. JlaboparopHsie 1 1 bubmuorexa [JOK
paboTsl o Kypcy "CBeToBbIe siBIICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenHue, o606menue. Pabora ¢

99 TEKCTaMU Mo TeMe "3aKOHbI COXpPaHEHUs B 1 Bubnmorexa [IOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTOpenue, o606menue. Paborta ¢ 1 bubnuoreka [JOK
TekcTamu 1o Teme "Kosebanus u BoJIHBI" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o6o6menue. Paborta ¢ bubnunoreka [JOK

101 1
TeKkcTaMmu 1o TeMe "CBeTOBbIC SABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpeHue, 06006mEeHue. PaboTa ¢

102 TekcTamu 1o Teme "KBaHToBas U siaepHas 1
¢duzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






