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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHON padouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
¢u3MKN Ha NEATeTbHOCTHOW OcHOBEe. B mporpamme mo (u3uke y4YHUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUA IPEIMETHOTO COACPKAaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO Y4EOHOMY IPEIMETY .

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHbI JIeKAaT B OCHOBE IHPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHYy MHpa,
IpeNoCTaBsieT HauboJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7ad (PU3MUECKOro oO0pa3oBaHHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CJIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIC
JIOKa3aTeIbCTBA JIS MOJTyYEHUS! BHIBOJIOB.

[lenmn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM
Komnernn Munucrepcrsa npoceienust Poccuiickoit ®@enepanuu (mpoTokosa ot 3
nexaopst 2019 r. Ne I1K4BH).



Hean usyyenus pusuku:

npuoOpeTeHne HMHTEepeca M CTPEeMJICHHS OOYydYaloluXcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUN O HAYyYHOM METOJIe NMO3HAHUA U (HOPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHUSI KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOCHHS MaTepuH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dopmupoBaHre TPEACTABICHUNA O poyu (U3UKU IJIsl Pa3BUTHs JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyayumen
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTikeHue 3TUX LieNed mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETeHNE YMEHUN ONMUCHIBATH U OOBSACHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS TMPOCTEUIIUX PAcUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTANIbHBIC MCCIICNOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COAepKaHus,
BKJIIOYAsi HTH(POPMALIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCcCUOHATIBLHON AeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.

Ha wu3yuenne ¢usuku (0a30BbI YpOBEHH) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeI0).

[Ipennaraemspiii B mporpaMme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OITBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKTep, YUUTEIb JeacT BEIOOP POBEICHHUS
71a00paTOpHBIX PabOT W OMBITOB C YYETOM HHAWBUIYATBHBIX OCOOEHHOCTEU
OOy4Jaronuxcs, CIHUCKa AKCICPUMEHTATBHBIX 3a/IaHHH, MPEIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (U3HKE.



COJAEPKAHUE OBYYEHUA

7 KIIACC

Pa3nes 1. ®dusuka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npupoxasl. PU3NYECKUE SBICHUSA: MEXAHUUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HPUOOPHI.
ITorpemHocTs M3MepeHuii. MexayHapoaHas cucTemMa €IMHHII.

Kak ¢usuka u apyrue ecrtecTBEHHble HAayKH M3Yy4aroT NMpUponay. EctecTBeHHOHayuHBIH
METOJ IO3HaHMA: HaOJIOJEHME, ITOCTAaHOBKA HAY4YHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaeMoro spieHus. OmnucaHue
(u3NYECKUX SIBICHUHN C IIOMOILBIO MOJIEJIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuzuveckue MpuOOPHI U MPOLEAYPa MPSAMBIX U3MEPEHHH aHAJIOTOBBIM M IH(PPOBHIM

npudopom.

Jlabopamopuwvie padbomot u onvimeol.

OnpezeneHue LEeHbI IeJIEHUS LKalIbl U3MEPUTEIBHOIO pubopa.
N3mepenne paccTOsTHU.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.

Omnpenenenne pasMepoOB MaJbIX TEIN.

N3mepenne temmnepaTypbl IpU IOMOILIM KUIAKOCTHOIO TEPMOMETpPAa M JAaTYUKA
TeMIEPaTypBhl.
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6. IlpoBemenue wmccineqOBaHMS TO TPOBEPKE THIOTE3BI: JATBHOCTH MMOJIETa MIAPHKA,
HYLIEHHOTO TOPU30HTAJIBHO, TEM 00JIbllIe, YeM 0O0JIbIlIe BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyanbHbIe CBEJCHHS O CTPOCHHMH BeleCTBA.

CTpOGHI/IC BCIICCTBA: aTOMblI W MOJICKYJbI, HX PasMCEPEIL. OHBITBI, JOKa3bIBAOIIINUEC
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxeHne wacTtul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHMS 4YacTUL[ C TEMIIEPATypOM.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumopelicTBHEe 4YacTHIl BEIIECTBA: MPUTSDKEHHE U
OTTaJIKUBAaHHC.

ArperaTHbple COCTOSIHMSI BELIECTBA: CTPOEGHHME Ta30B, IKHAKOCTEH U  TBEPABIX
(KpucTaJuIM4eckux) Ted. B3auMocBs3p Mexay CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX

COCTOSTHUSIX U WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUM
BOJIBI.

Hemoncmpayuu.

1. HaOGnronenue OpOyHOBCKOTO ABHKEHHS.

2. Ha6mronenue nuddysun.

3. HaOmroneHue sBICHUM, OOBACHSIIONINXCS MPUTSHKCHHEM I OTTAIKHBAHHUEM YaCTHIT
BEIIECTBA.

Jlabopamopuvie pabomsl u onvimot.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCTONIb30BaHueM (hoTorpaduwii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIITUPEHHMS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBMXKEHUU. PacuéT myTu u BpeMeHU JBUXKEHUS.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBW)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XapakTepucTtuka B3aumoneuctBus Ttein. Cuna ynpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuiia Tsokectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozeicTByromas cuii. Cuna TpeHusi. TpeHHe CKOJIbKEHUSI U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne cKkopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

ok ownE

Jlabopamopnwvie padbomut u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. OmpezneneHue cpenHell CKOPOCTH CKOJBXEHHUS Opycka WM IIapuKa [0 HAKIOHHON
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmamuu) mpy>XKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXKEHUSI OT Beca Teja U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEH.

Pa3neu 4. /laBinenne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUEeHUS JaBieHus. [laBieHue ra3a. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenayua naBneHust TBEPABIMHU TEIaMH, KUJIKOCTIMU
u razamu. 3akoH [lackans. [THeBMarnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  ['mapocratuueckuit  mapamokc. CooOmaroruecs cocyasl.  ['mapaBinueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe namieHue. [IpHuMHBI CyIIEeCTBOBAHUS BO3IYIIHOM
o6omoukn 3emmu. Ombir Toppuuennu. M3mepenue atmochepHOro MaBiieHUs. 3aBUCHUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(hepHOTo TaBICHHS.

JlelicTBHE )KUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX Teo. BriTamkuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPATypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coo0mraronyecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00BbEMa MOTPYKEHHOM dYacTH Tella |
IJIOTHOCTHU KUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOUIEH CHIIBI BECY BHITECHEHHOM KMIKOCTH.

SR



8. VYcnoBue miaBaHMs TeJ: IUIaBaHWE WJIM TOTPYXKEHHE TelI B 3aBHCHUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopusie pabomsl u onvinol.

1. HUccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyXKEHHOMN B JKUIKOCTD
YacTH TeJa.

2. OmpeneneHue BBITATKUBAIONICH CHIIBI, JEHCTBYIONICH Ha TEJNO, MOTPYXEHHOE B
KUIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHJIBI, JACHCTBYIOIIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha
TEJIO B )KHMJKOCTH, OT 00bEMa MOTPYKEHHON B KUAKOCTh YACTH TeJla U OT IUIOTHOCTH
KUJKOCTH.

5. KonctpynpoBanue apeoMeTpa WIM KOHCTPYUPOBAaHUE JIOAKH U OIpeaencHue eé
Ipy30II0ABEMHOCTH.

Pa3nea 5. PaGora m MoiHOCTB. JHeprus.

Mexanudeckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
priuara. IlpuMeHneHnue npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJ mpocTeix Mexanu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass »Heprusa. KuHeTnmueckas M mnoTeHUMalbHas sHeprus. IIpeBpamienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTHUH B IPYTOM. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopuwie pabomul u onvimot.

1. Omnpenenenue pa®OTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHHM Teja IO

TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS phlUara.

3. WMsmepenue KITJI Hak1OHHOH MIOCKOCTH.

4. W3ydeHue 3aKOHA COXpAaHEHUS MEXaHUYECKOH IHEpIUH.

8 KUIACC

Pa3nes 6. TensioBblie siBJICHUS.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPHUH CTPOEHMS BelecTBa. Macca
U pa3Mepbl aToMOB U MoJieKyld. OIbITbl, MNOATBEPKIAIONIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KHUIKOTO U ra3000pa3HOro cocTosiHUM BenlecTBa. Kpucranmnueckue u
amopduble Tena. OObsICHEHHE CBOMCTB ra30B, KUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJOXKEHUN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. CMaunBaHWEe U KaNWUIAPHBIE SIBICHUA. TerioBoe
pacIIMpEHNE U CKATHE.

Temneparypa. CBA3p TemmepaTypel €O CKOPOCTbIO TEIUIOBOTO JABMKEHUS YaCTHIL.
Buytpennsist sHeprus. CrnocoObl HU3MEHEHMs BHYTPEHHEH »SHEprum: Temonepenadya u
coBeplieHre paboThl. Bupl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIIHS, U3IIyUYEHHUE.

KonuuectBo TemioThl. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TEIJIOBOro Oananca. IlnaBieHne m oTBepAeBaHUE KPHUCTAITMUECKUX
BEIIECTB. YeibHasg TeIwloTa IulaBieHus. [lapooOpazoBaHue M KoHIeHcauus. Mcmapenue.
Kunenue. YaenpHass Temnora napooOpa3oBaHHUs. 3aBUCUMOCTb TEMIEpaTypbl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

Brnaxnocts Bo3myxa.



OHeprus TOmMBa. Y IeIbHas TEII0Ta CrOPaHHs.

[Mpunmuner  paboTel TemoBbix aurateneit KIIJ| TemmoBoro aBuraress.

JIBUTATENIH U 3aLIATA OKPYKAOUIEN CPEBI.
3aKOH COXpaHEeHHMsI U MIPEBPAICHHs SHEPTUU B TEIUIOBBIX MPOIECCaX.
Hemoncmpayuu.
HaGmronenne 6poyHOBCKOTO JIBHKEHUS.
Hab6mronenue nuddys3un.
Habmtoienue siBjieHnii cMauMBaHUsI U KaWUISIPHBIX SIBJICHHI.
Habmroienue TemnoBoro pacivpeHus Ted.

[IpaBuna n3MepeHus TeMIepaTypsbl.

Bune! Teronepenayu.

OxnaxaeHre Ipu COBEPIICHUH PaOOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.

10 CpaBHeHuE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.

11. HaOnroneHue KUIIEHUS.

12. HabnroieHre mocTOsSTHCTBA TeMITepaTyphbl IPHU IJIaBJICHUU.

13. Mojenu TeIIOBBIX IBUTATEIICH.

Jlabopamopuwvie padbomot u onvimol.

OnbITHI MO OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO PUTSIKEHUS.
OMnBITHI MO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIH caxapa.

©ooN Ok WD E

Ornpezenienne JaBieHUs BO3AyXa B OAJIJIOHE MITTPHUIIA.

agrwDhdE

HarpeBaHusd UK OXJIAXKACHUA.

TermoBbie

HN3meneHue AaBJICHUA ra3a Mpru USMCHCHUHA 00BéMa u HarpCBaHnu UJIN OXJIAXKICHUU.

OmLBITHI 110 Ha6JHOI[eHI/IIO TCIIJIOBOI'0 paClinpCHUs ra3osB, )KI/IIIKOCTef/'I u TBépI[I)IX TCII.

OHBITLI, ACMOHCTPpUPYIOIIUE 3aBUCHUMOCTb [JdaBJICHUA BO3AyXa OT €ro o0bEMa u

6. TlpoBepka THIOTE3BI JMHEHWHOHW 3aBHCHMOCTH JITMHBI CTOJIOMKA JKHJIKOCTH B

TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypshl.

7. HaGmoneHne m3MeHeHHs BHYTPEHHEW SHEprHM Tela B pe3yJibTaTe TeIulonepeaadu u

pa6OTLI BHCIIHHUX CHIJI.

8. HccnenoBanue sSBICHHS TEITIOOOMEHA MTPH CMEITUBAHUY XOJIOJHON M TOPSICH BOJIBI.
9. OmpeneneHue KOTUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TIPU TEINIOOOMEHE C

HarpeTbIM METaNIMYECKUM IIUIHHAPOM.

10. Ompenenenuie yaenbHOM TEMIIOEMKOCTH BEIIECTBA.
11. VccnemoBanue mporiecca NCIapeHHs.

12. OmnpenenieHre OTHOCUTEBHOMN BIIAKHOCTH BO3/TyXa.
13. Omnpenenenrie yaAenbsHON TEIUIOTHI IJIABICHUS JIbA.
Pa3nes 7. DiiekTpuYecKue H MATHUTHBIE SIBJICHHUS.

OnekTpuzanusa Ten. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3anmonencTBre 3apsKEHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBUS 3apsSHKEHHBIX TET OT BEITUYUHBI

3apsAa0B U paCCTOAHUSA MCIKIAY TCJ'IaMI/I).

SJ'ICKTpI/IquKOC ITOJIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O II0JIA. HpI/IHL[I/IH Cynepro3nuun

AIIEKTPUYECKHUX IoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN 3ieKTpudeckuil 3apsia. CtpoeHue

aToMa. HpOBOI[HI/IKI/I " JUDJICKTPUKHU. 3aKkoH COXPAHCHUS SJICKTPUICCKOI'0 3apsaa.

ONEKTpUYECKUH TOK. YCIOBHMS CYLIECTBOBAHUS JJIEKTPUUYECKOTO TOKa. VCTOUHUKH
IOCTOSIHHOTO TOKa. JIeHCTBMSI 3JIEKTPUUYECKOr0 TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).

DJIEKTPUUYECKUH TOK B )KMIKOCTSAX U ra3zax.



Onektpuyeckas 1enb. Cuna Toka. OneKkTpudeckoe HamnpstkeHue. ConpoTUBIICHHE
MPOBOJIHUKA. YIENIbHOE COMPOTUBIEHUE BemlecTBa. 3akoH Owma i ydacTKa LEMH.
[TocnenoBarenbHOE U MapaieIbHOE COSAMHEHUE TIPOBOTHUKOB.

PaboTa 1 MOIIHOCTH 3JeKTpUYecKoro Toka. 3akoH [koynsa—JIeHmna. DnekTpudyeckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrosiHHblE MarHuThl. B3auMonencTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoOeE IMOJE.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe s *KU3HU Ha 3emie. OnbiT Dpcerena. MaruutHoe mose
3JIEKTPUYECKOTO TOKa. I[puMeHeHne 371eKTpOMarHuToB B TEXHUKE. J[elicTBME MarHUTHOIO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IOCTOSHHOIO TokKa. Mcmonb3oBaHue
AJIEKTPOJIBUraTEsICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  ayieKTpoMarHuTHOM  uHAykuuu. IlpaBuio  JleHua.
OnekrporerHepatop. CrnocoObl MOMyYEHUS AIIEKTPUUYECKOW SHEPruu. ODIJIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa poJia aeKTPUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3apsyKEHHBIX Tell.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOMNA.
DIIEeKTPOCTATUUYECKAsT MHIYKIIUS.
3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.
[IpoBOIHUKY U AUBIIEKTPUKH.
MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
N cTouHMKM TOCTOSIHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKUI TOK B )KUJIKOCTH.
. 'a30BbIii pa3psa.
. 3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3mepenne 3eKTpuYecKOoro HarpsHKEHUs BOJTBTMETPOM.
. Peocrar u mara3uH COpOTHUBIIEHUN.
. B3auMogeiicTBrue MOCTOSIHHBIX MarHUTOB.
. MopenupoBaHue HEBO3MOXKHOCTH Pa3/CIICHUsI TOJTIOCOB MarHuTa.
. MozenvpoBaHrue MarHUTHBIX TTOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHoe noJjie Toka. JJIeKTPOMAarHuT.
. leficTBuE€ MarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM.
. DIEKTPOABUTATEINH MIOCTOSTHHOTO TOKA.
. UccnenoBanue siBJIEHUS 3IEKTPOMATHUTHON MHAYKIUH.
. OnbrTer @apages.
. 3aBUCUMOCTH HaIpaBJICHUSI WHIAYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3SHUKHOBEHHS.
25. DJIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomol u onvimol.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIMHU TNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue neMCTBUS JIEKTPUUECKOTO OISl HA TPOBOTHUKH M TUAJICKTPUKH.
CoOopxka u mpoBepKa pabOThI AMEKTPUIECKOH MU MOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHUe CUIIbI TOKA.
N3mepenune u peryaupoBaHue HaPsHKCHUS.
HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYLIETO Yepe3 PE3UCTOP, OT COIPOTHUBIICHUS
pe3ucTOpa U HANPSKEHUS HAa PE3UCTOPE.

©ooNORAWLDNE
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7. OnbITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  JIEKTPHUUECKOTO  CONPOTHBIICHUS
IIPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIAU [OIIEPEYHOr0 CEYEHUS U MaTepHaia.

8. IlpoBepka mpaBuia CIOXKEHHUS HANPSOHKCHUH TPU TOCIEAOBATEILHOM COCIHMHEHUH
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia Ui CUIIbI TOKa IIPU MAapauIeIbHOM COEIUHEHNU PE3UCTOPOB.

10. Ompenenenue paboThI AIEKTPHUUECKOT0O TOKA, HIYLIETO Yepe3 Pe3UCTop.

11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MYLIETO Yepe3 JIaMIIOUKY, OT HaIpPsKEHUs
Ha HEW.

13. Onpenenenne KIIJl narpeBaress.

14. UccnenoBanue MarHUTHOTO B3aMMOJIEHCTBHS IOCTOSIHHBIX MarHUTOB.

15. 3yueHre MarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUH U
paszeneHuu.

16. MccnenoBanue ACWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOAECUCTBUSI KaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HalpaBJICHUS TOKA B KaTyIIIKe.

18. M3yueHue aeiicTBUS MArHUTHOTO I0JIS1 HA IPOBOJIHUK C TOKOM.

19. KonctpyupoBaHue U H3y4eHHue pabOTHI JIEKTPOABUTATEIISL.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAaHOBKH.

21. OnbITEl 10 MCCIIEOBAHUIO SIBJICHUS JIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHUI 3HAaUeHUs U HalpaBJIeHUs] MHIYKIIMOHHOI'O TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOE mpsMonMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHoyckopeHHOe npsiMonuHeiiHoe JBikeHne. CBoOonHoe najeHne. OnbIThl
[Nanunes.

PaBHOMepHOE nBHKEHUE 1O OKpyKHOCTH. Ilepuon m yactora oOpamienus. Jluneitnas u
yIJIOBast CKOPOCTH. LIEHTpOCTPEMUTENIBEHOE YCKOPEHHUE.

Ilepsbiil 3akoH HerotoHa. Bropon 3akon Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiia TPEHUsSI CKOJIbKEHUS, CHJIa TPEHUS
IIOKOS1, APYT'U€ BUIbI TPECHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO IMaJeHUs.
[smwxenne mmaHer Bokpyr ComHna. IlepBas kocMmuueckas ckopocTb. HeBecomocTs
MepErpy3KHu.

PaBHOBecue MaTepuanbHON ToOUukH. AGCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsc Tena. M3meHenne nmmyinbca. MMmynbe cuiibl. 3aKOH COXPAaHEHHsI MMITYJIbCa.
PeakTuBHOE NBHKEHUE.

Mexanunueckasi pabota U MOLIHOCTb. PaboTa cui TsDKECTH, ympyroctd, TpeHus. Cs3b
sHepruu u pabothl. [loTeHUmanbHas >HEpPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
[ToreHmanpHas sHeprus cxatoil npyxuHbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOM
SHEpPruu. 3aKOH COXPAaHECHHSI MEXaHUYECKON SHEPIUH.

Hemoncmpayuu.
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HabnroneHne MexaHU4ecKOoro ABMKEHMSI TeJla OTHOCUTENIBHO PA3HbIX TEJ OTCUETA.
CpaBHeHue myTed M TPacKTOPUM JBMIKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TeJl OTCUETA.

H3MmepeHne CKOpOCTH U YCKOPEHMSI IPSIMOJIMHENHOTO IBAKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBHKECHHUS.

Habumronenne ABM>XeHU Tesa 10 OKPY>KHOCTH.

HabumroneHne MexaHUUYEeCKUX SIBJICHUM, IPOUCXOSAIINX B cucTeMe oTcuéTa «Temexkay

py e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIbHO KaOUHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHUS TeJa OT MaccChl TeJa U ASHCTBYIOLIEH Ha HErO CHJIBL.

8. HabmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3menenwue Beca Tenna Npu yCKOPEHHOM JBHKEHHH.

10. Ilepenaya ummysbca Mpyu B3aUMOIEHCTBUHU TEll.

11. IlpeoOpa3oBaHus 3HEPrUM MIPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMIyJIbCa P HEYIIPYTOM B3aUMOACHCTBHH.

13. CoxpaHenue UMIyJbca Mpu a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabGmroieHre peakKTHBHOTO JBUKCHUS.

15. CoxpaHeHue MEXaHUYECKON 3HEPTUH MPU CBOOOIHOM a/ICHUH.

16. CoxpaHeHue MEXaHUIECKON SHEPTUH MIPH JIBMKEHUH TeJIa O I€HCTBUEM MPYKUHBI.

Jlabopamopuwvie padbomot u onvimol.

1. KoncTpyupoBaHue TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKCHMS
LIAPUKA UK TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTH CKOJBKEHHUS OpyCKa WM JBHKCHHS IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHHs Telda NPU PaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBWXKEHHH O€3 HadaabHOMN
CKOPOCTM IIyTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLINE
MPOMEXYTKH BPEMEHU OJJUHAKOBBI.

6. HccrmemoBaHne 3aBHCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAIBHOTO
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JIABJICHUSI.
7. OmnpeneneHne KO3PpPUIUEHTA TPEHUS CKOIBKEHHUS.
Ornpenenenne )KECTKOCTH MPYKUHBI.
9. Omnpenenennie pabOTHl CHJIBI TPEHUS TPH PABHOMEPHOM JBIDKEHHUHM Tella 10
TOPU30HTAIBHOM TOBEPXHOCTH.
10. Ompenenenrie pabOTHI CHUIIBI YIOPYTOCTH TPU MOABEME Tpy3a C HCHOIH30BAHUEM
HEMOJIBUYKHOTO U MOJABUYKHOTO OJIOKOB.

11. 3y4enwne 3akoHa COXpAHEHHUS SHEPTHH.

Paznen 9. Mexanu4veckue Koj1e0aHUS U BOJHBI.

KonebarenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHWIA: MEpPHOJ, 4acToTa,
aMIIMTy1a. Marematndeckuii W TNpPYXUHHBIM MasTHUKM. lIpeBpamienune sHeprum npu
K01€0aTeIbHOM IBUKEHUH.

3aryxarmue konebanus. BeiHy»)aeHHbIe KojeOanus. Pesonanc. MexaHnuecKkrue BOJHBI.
CaoiicTBa MexaHnnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBI. JIJIMHA BOJIHBI U CKOPOCTH
€€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHBI B TBEPAOM TEJIE, CEICMUYECKNE BOIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. Hdpa3Byk U yabTpa3ByK.

Hemoncmpayuu.
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Hab6nronenue konebanuii Tes1 moa 1eHCTBUEM CHIIBI TSDKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habmionenre BeIHYKICHHBIX KOJIeOaHUI U pe30HaHca.
PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).
Habmtoienue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlaﬁopamopnue padomul u onvimol.
1. OmpeneneHue 4acTOTHI U NIepUoAa KoJeOaHU MaTeMaTUYECKOTO MasiTHUKA.
2. OrmpezneneHue 4acTOThI U MEpHOJa KoJeOaHUN MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NEpPHOAA KOJeOAaHMH MOABEIICHHOTO K HUTH TPy3a OT
JUIMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHOfa KojeOaHWN MPYKUHHOTO MAasTHHKA OT MaccChl
rpysa.
5. IlpoBepka He3aBUCHMMOCTU IEpHOAa KOJeOAHWW Ipy3a, MOJABEUIEHHOIO K HUTH, OT
Macchl Ipy3a.
6. OnbITel, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh I€pUoja KojleOaHWH MPYXKHUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/IeHuUs.
Pa3nes 10. Di1eKTpoMarHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.
OJEeKTPOMAarHUTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBOHCTBA 3JEKTPOMArHUTHBIX
BouH. [lIkana 31eKTpoMarHuTHBIX BOJH. MCronb30BaHUEe 3JEKTPOMArHUTHBIX BOJH JAJIsSE COTOBOM
CBSI3H.
DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsoiicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBa CBETA.
Jlabopamopmnwvie padbomot u onvimol.
1. H3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.
Pa3nes 11. CBeToBBIC SIBJICHUS.
JlyueBas monenb cera. Mcrounuku cBera. [IpsMonnHeliHOe pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [11ockoe 3epkano. 3aKoH OTpakeHHUs CBETA.
[Tpenomiienue cBera. 3aKoH npenoMiieHus cBeTa. [loHOe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKHUX CBETOBOJAAX.
Jlunza. Xox myuedt B nuH3e. Ontuueckas cuctema (oToarmapara, MHKPOCKONa H
Teneckona. ['a3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenne 6enoro ceera B criektp. OnbiTel HetoToHa. CiiokeHue CrieKTpajabHBIX [[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHEIHOE pacCIpOCTPAHEHNE CBETA.
OtpaxkeHue cBera.
[Tonyyenue n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
ONOTHYECKUN CBETOBO/I.
Xon stydelt B coObuparomiei JuHse.
Xop J1y4eil B paccenBarolle JIMH3E.
[Tomyuenune n300paskeHHIA ¢ TOMOIIIBIO JIHH3.
[Tpunuun neiicTBust poroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
lO Mozens riiasa.
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11. Paznoxxenue 06emoro cBeTa B CIIEKT.
12. Tlony4enue 6enoro cBera Npu CIOKEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopusie pabomsl u onvinol.
1. HUccnenoBaHue 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOI'O JIy4a OT yIJia MaJIeHus.
2. H3yueHue XxapakTepUCTUK U300paKEeHHS MPEIMETa B IIJIOCKOM 3epKajle.
3. MHccrnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia MaJeHHs Ha
IPaHULIE «BO31YyX—CTEKIIO».
[TomyueHne n300pakeHHIA ¢ TOMOIIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne GOKyCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OmnBITH IO PA3TI0KEHHIO OEIOTO CBETa B CHEKTP.
OnpITHl IO BOCIPHSATHIO I[BETA MPEIMETOB NMPU HX HAOIIONEHHH Yepe3 IIBETOBBIC
(UITBTPHI.

Pa3pen 12. KpantoBhble iBJIeHUS.

OmnsiTel Pesepdopna n mmanerapuas mozaens aroma. Moaens atoma bopa. Mcmyckanue n
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEeHyaThIe CIIEKTPHI.

No ok

PagnoaktuBHOCTh. Aub(a, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sJipa.
Hyxnonnas wmopgens aroMHoro szapa. HMsoronsl. PannoaktuBHble mnpeBpamenus. llepuon
IoJypacrnaaa aTOMHBIX sJ1ep.

SnepHble peakiyy. 3aKOHbI COXPAaHEHMsI 3aps0BOI0 U MacCOBOTO YHMCEN. DHEPIUsl CBA3U
aToMHBIX szaep. CBsa3p macchl M dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

Snepnas sHepreTuxa. JIeMcTBUA pagMOAKTUBHBIX U3JIy4YE€HUN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

CrHeKTpbl U3JIy4eHHUs U TIOTJIOIIECHHUS.

CrnieKTphl pa3aIMYHbIX I'a30B.

CrnexTp BoaOpoO/Ia.

Habmonenue tpekoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOLUX U3ITyUEHUI.

Perucrpanus u3iaydeHus NpUpOIHBIX MUHEPAJIOB U MIPOJYKTOB.
Jlabopamopmnwvie padbomot u onvimol.

1. HaGumrozneHune CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIYYECHHUS.

ok ownE

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPrMM YacTHIBI 110 TOPMO3HOMY HyTH (IO

¢dororpadusm).

3. H3mepeHne paaroakTHBHOTO QOHA.

IHoBTOPHUTEJIBbHO-00001IAK0 M MOLYJIb.

[ToBTOpUTENBEHO-0000IIAIONINI  MOAY/Ib  MpEAHA3HAYEH [UIs  CHUCTEeMaTU3aluu |
0000111eHUs] TPEMETHOTO COJIEPKAHUS U ONbITA JIEATEbHOCTH, IPHOOPETEHHOTO MPH U3YUYEHUU
BCEro Kypca (pu3MKu, a Takke JUIsl MOATOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
¢buznke U1s1 00yUarOIMXCsl, BBIOPABIINX 3TOT Y4€OHBIHN MpeaMeET.

IIpy wu3ydyeHMM JAHHOIO MOJYJS pPEATIU3ylOTCd M CUCTEMATHU3UPYIOTCS  BHIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecreunmBaeTcs JOCTHXKEHHE MPEIMETHBIX H
MeTaNnpeIMETHBIX IJIAaHUPYEMbIX PE3yJIbTaTOB 00y4deHHs, (HopMHUpYyeTcs eCTeCTBEHHOHAyuyHas
IPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCIIEOBAHUS SIBICHUNW MPHUPOABI M TEXHUKH,
OBJIQJICHUE YMEHMSAMU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJy4YeHHbIE 3HAHMA,
pelathb 3aJa4u, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIC.

[TprHIMNMAIBHO NESTEIbHOCTHBIM XapakTep AaHHOTO pasjelia peaau3yercs 3a c4€T Toro,
YTO 00YyYaroLUeCs BBIMOIHSIOT 3aJJaHHs, B KOTOPBIX UM IIPpeUIaraercs:



Ha OCHOBE IMOJIYYEHHBIX 3HAHHUI pacro3HaBaTh U HAyYHO OOBSACHATH (PU3HUECKUE SABIICHUS

B OKpPY’Karoler MPUPOAE U OBCEIHEBHOM KU3HU;

HCIIOJI30BaTh HAYYHBIC MCTO/AbI MCCJICIOBAHUSA CI)I/ISI/I‘-IGCKI/IX HBJICHHﬁ, B TOM 4YHUCJIC OJIA

IMPOBEPKU T'UIIOTE3 U IMMOJTYUYECHHUA TCOPETUICCKUX BBIBOIOB,
00BACHATH HAayY4YHbIC OCHOBBI Hauboyiee BaKHBIX ,Z[OCTI/I}KCHI/Iﬁ COBPEMECHHBIX TeXHOHOFI/Iﬁ,
HAlmpumep, MPAKTUYCCKOro MCIIOJIb30BaHUA PAa3JIMYHBIX HCTOYHHKOB OJOHCPIrMHM Ha OCHOBC
3aKOHa MPEBpaAlICHUA U COXPAaHCHU BCCX U3BCCTHBIX BUAOB SHCPIUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

I/I3yquI/Ie (1)I/ISI/IKI/I Ha YPOBHE OCHOBHOI'O O6IJ.[CFO O6paSOB8.HI/I$I HaIlpaBJICHO Ha

AOCTHIKCHUC IMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMMPCAMETHBIX O6pa30BaTCJIBHI>IX PE3YJIbTATOB.

B pesynbrare wu3yueHuss (PU3MKM Ha YPOBHE OCHOBHOIO 0OILIero oOpa3oBaHUs Yy

06yqa}0meroc;1 6y,I[YT C(bOpMI/IpOBaHBI CJICAYIOIIUC INYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) maTpMoOTN4€eCKOro BOCIIUTAHUS

- MPOSIBJIICHUE MHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOM (Qu3ndeckon
HaYyKWU;

- IGHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3HUKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTHBHOMY yYaCTHIO B 0OCYKJICHUHU OOIIECTBEHHO 3HAYUMBIX U ITUYCCKUX
mpo0JieM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (HU3UKH;

- OCO3HAaHME BaXXHOCTU MOPAIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIBHOCTUA YUEHOTIO;

3) 3cTeTMYECKOro BOCTIMTAHUS:

- BOCHIPUSATHE ICTETUUYECKHX KauecTB (PU3MUECKOW HayKu: €€ TapMOHMYHOTO TMOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

- OCO3HAHUE IEHHOCTH (DU3MYECKON HAayKH KaK MOIIHOTO HMHCTPYMEHTa IMO3HAHHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaXKHEUILIEH COCTABIISIIOLIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOU JTHO003HATEIFHOCTH, UHTEPECA K UCCIIEA0BATEIIbCKON IeITeIbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS M IMOIMOHAIBHOTO 0J1arONOJTyYHA:

- OCO3HaHWE IEHHOCTH Oe30macHoro oOpasza KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOro TMOBEACHHS Ha TPaHCIOPTE, Ha JOpOrax, c
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B JIOMAIIHUX YCIOBHSIX;

- c(hOpMUPOBAHHOCTHh HaBbIKAa peieKCUU, MPU3HAHNE CBOETO TpaBa Ha OMIUOKY U TaKOTO
JKe TIpaBa y IPYroro 4eI0BeKa;

6) TPyA10BOr0 BOCIMTAHUSA .

- aKTUBHOE Y4YaCTHE B PEIICHUU MPAKTHYECKUX 3a1ad (B paMKax ceMbH, 00pa3oBaTelbHON
OpraHu3alyM, TOpoJa, Kpas) TEXHOJOTMYECKOM U COLUMAIbHOM HANpaBIEHHOCTH,
TPeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHU,

- HHTEPEC K MPAKTHIECKOMY U3yUEHUIO MPodhecchid, CBSI3aHHBIX ¢ (PU3HKOM;

7) IKOJIOrM4YeCKOr0 BOCIIMTAHMS:

- OpHUEHTalMsl Ha MpUMEHEHHE (QU3NYECKUX 3HAHUU [UIs peleHus 3anad B o0yacTu
OKPY’KaIOIlle Cpe/bl, MIAHUPOBAHUS MOCTYNKOB M OLICHKHA HUX BO3MOKHBIX MOCIEICTBUN
JUISl OKPYKAIOIIEH Cpelibl;

- OCO3HaHMe II00ATLHOTO XapaKTepa IKOJIOTUYECKUX NMPOOJIeM U MyTel UX pelieHus;



e 8) aganTauuy K M3MEHSIIOIIUMCSH YCJIOBUAM COIMATBHON U MPUPOIHON Cpeabl:

e - MOTpeOHOCTh BO B3aUMOJIEUCTBUU TMPU BBHIMNOJHEHUH HCCIEAOBAHUN U TIPOEKTOB
(bu3nUYecKoil HaNPaBICHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM JPYTHUX;

® - [IOBBIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JAesITebHOCTD;

e - noTpebHOCTh B (OPMUPOBAHUM HOBBIX 3HAHHM, B TOM uucie (OpMyJIHpPOBATh HJIEH,
MTOHSTHSL, TUIIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

e - 0CO3HaHuE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3HKH;

® - [UIAaHHPOBAHME CBOETO PA3BUTHSI B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHMIA;

® - CTpeMJICHHE aHAITM3UPOBAThH U BBISIBIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOIh30BAaHUEM (PU3NICCKUX 3HAHUN;

® - OIICHKa CBOMUX JACMCTBUIA € y4E€TOM BIMSIHHS Ha OKPYKAIOLIYI0 CpPEIy, BO3MOXKHBIX
JI00ATBHBIX TTOCIIEICTBHM.

METAINPEIJMETHBIE PE3YJIbTATbHI

B pesymprare ocBoeHHs mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus y oOyuatomierocs OyayT c(hOpMHUpPOBaHbBI MeTanpeAMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHUBEpCaJlbHble Y4eOHble JEHCTBUS, KOMMYHUKAaTHUBHbBIE
YHHUBEpCaJIbHbIE YUeOHBIE IEHCTBHS, PETYIISITUBHBIC YHUBEPCAIbHBIC YICOHBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jlornueckue necTBUs:
® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKKU OOBEKTOB (SIBICHUN);
® YCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK KJIACCU(UKAIIUUA, OCHOBAHUS JIsI 000O0IICHUS
Y CpaBHEHUS,
® BBIABJIATH 3aKOHOMCPHOCTH M IMPOTHUBOPEYHA B paCcCMATPHUBACMBIX q)aKTaX, JAaHHBIX U
Ha6J'IIOI[CHI/I$IX, OTHOCAIIIUXCA K q)HSI/IIICCKI/IM SIBJICHUAM
® BBUBJIATH NPHUYUHHO-CIICACTBCHHBIC CBA3UM INPHU H3YUCHUH q)HSI/I‘IeCKI/IX SIBJICHUN U
mponeccoB, AcjaTb BbIBOJAbI C HCIOJB30BAHUCM ACAYKTHBHBIX W HWHAYKTHUBHBIX
YMO3aKHIOq€HHﬁ, BBIIBUT'aTh TUIIOTE3bI O B3AUMOCBA3AX (1)I/ISI/I‘IGCKI/IX BCJINYHNH,
® CaMOCTOSTENbHO BBIOMpaTh CMOCOO pemieHus y4eOHOM (Qu3uyeckol 3amauu
(cpaBHEHHE HECKOJBKUX BapUAHTOB pEIIEHUs, BBIOOp HamboJsiee MOIXOMSIIET0 C
Y4ETOM CaMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPHUEB).
ba3soBble ucciieoBare/ibCKue 1eMCTBUA:
®  JCIOJIb30BaTh BOMPOCHI KaK MCCIICOBATEILCKUIM HHCTPYMEHT TIO3HAHUS;
® IMIPOBOAUTH 110 CaMOCTOATEIIBHO COCTaBJICHHOMY II1any OIIBIT, HECJIOKHBIN
bu3HYECKU IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHUE (PU3UIECKOTO SIBIICHUS;
® OIEHUBaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIUIO, MOJIYYEHHYIO B XOJE
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;
® CaMOCTOATENHHO (OpMyJIHMpOBaThH OOOOIIEHUS W BBIBOJABI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOICHHUSI, OTIBITA, UCCIIEAOBAHUS;
® TIPOTHO3WPOBATH BO3MOXKHOE JaibHEHIIee pa3BUTHE (HU3HMUECKUX MPOIIECCOB, a TAKXKE
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.
PabGora ¢ undopmanmeii:
® [IPUMEHATH PA3IMYHBIE METOJAbI, MHCTPYMEHTHI M 3alpoChl MpH IOHCKE U OTOOpe
WH(OpPMAIUU WM TaHHBIX C YIETOM MPEIIOKEHHON YueOHOW (PU3NUECKOr 3a/1auu;



aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATh MHPOPMAIMIO PA3THYHBIX
BUJIOB U (OPM IPE/ICTABIICHNUS;
CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOopMy NpeAcTaBieHUs HHpoOpMamuu u
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOKHBIMH CXEMaMH, JUarpaMMaMH, HHOW
rpadukoif 1 UX KOMOUMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBHUA:

B XoJe OOCYXIeHHMs Y4eOHOTO Marepuana, pe3yibTaToB JabopaToOpHBIX padboT M
IPOEKTOB 33/aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIa€MOM TEMBbI U BBICKA3hIBATh UJICH,
HalleJICHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIeHNS;
CONOCTABIATh CBOM CYXACHHUS C CYXKACHUSMH JPYIMX YYacTHHKOB JIHaJIoOra,
OOHapYKMBaTh PA3JINUUE U CXOACTBO TO3ZUIIHIA;

BBIPpAXXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IMCBbMCHHBIX TCKCTAX,

NyOJNMYHO  TPEACTAaBIATH  PE3YNbTaThl  BBINOJHEHHOTO  (DM3MYECKOTO  OIMbBITA
(9KCTIEprMEHTa, HCCIICIOBAHUS, IPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
IPY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

MNpUHHUMAThL LCJIU COBMECTHOM ACATCIIbHOCTH, OPraHMU30BbLIBATH HeﬁCTBHﬂ no eé
JOCTHKCHUIO: PACIpeNeNIsATh PO, 00CYXKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATH CBOIO 4acTh Pa0OTHI, JOCTHTas KAa4eCTBEHHOTO pe3yJibTaTra IO CBOEMY
HaIpaBJICHHUIO U KOOPAUHHPYA CBOU HeﬁCTBHH C JpyruiMHu WICHAMU KOMAaHAbI;
OLICHMBAaTh KAayeCTBO CBOEro BKJIaga B OOMMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YUYaCTHUKAMH B3aHMOICHCTBHS.

PeryasiTuBHBIC YHUBEpCaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusaunus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOIIUX JJIsl peleHus
(bu3nyecKuX 3HaAHMI;

OpPUEHTUPOBAThCSI B Pa3IMYHBIX MOAXOJAX NPUHATHUSA pelIeHuil (MHIUBHIYaJbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUN IPYIIOi);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHMSI C Y4ETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHpOBAaTh MIpearaéMble BApUAHThI PELLIEHUN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OIIEHKY CUTYyalluH U IpeJyiaraTh IiaH e€ U3MEHEeHHUS,;

OOBSICHATH TPUYMHBI JIOCTUXKEHUS (HEJOCTIDXKEHUS) pe3yJbTaToOB JEATENbHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBITOJHEHHUS (PU3UUECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHMBIIUXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIIMOOK, BOBHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO APYTOro yeloBeKa B XOJE CIOopa WK AUCKYCCHU HAa HAyYHYIO
TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

npu3HaBaTh CBOE MpaBO Ha OMIMOKY MNpU peuieHHH (QU3UYECKUX 3aJad Wil B
YTBEPKICHUAX HA HAYYHbIE TEMBI U TAKOE K€ MIPABO APYIOro.



INPEAMETHBIE PE3YJIBTATbBI

K konny oOydenus B 7 KJjacce ImpeIMETHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUM:

UCTOJIb30BaTh TOHATHS: (HU3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
OKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULBI (PU3MYECKHX BEIWYHMH, aTOM, MOJIEKYII,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIAOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  IMPSAMOJUHEHHOE),  TpaeKTopHs,
paBHOAEHCTBYOIAas cwia, aedopmanus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBreHus (aud¢ysus, TeII0BOE IBMKEHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUJKCHHE, HEPABHOMEPHOE IBMKCHUE, MHEPLHUs, B3aMMOJECHCTBHUE TEJ, PaBHOBECUE
TBEPABIX TEJI C 3aKPEIUIEHHONW OCBK BpAllleHMs, Iepefadya JaBlIeHUs TBEPIAbIMU
TeJIaMU, JKUAKOCTSMH U razaMu, aTMOC(EepHOe JaBiIeHue, IJIaBaHue Tell, IPeBPaLeHUs
MEXaHUUYECKOW SHEPIUi) 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYECKOe SIBICHUE,

pacro3HaBaTh IPOSIBICHUE U3yUYEHHBIX (PH3UUECKUX SBICHUI B OKPYXKAIOIIEM MHUpE, B
TOM 4Yucie (pu3MyYecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXHUBOM NPHUPOAE, NEHUCTBHUE CUIIBI TPEHHUS B NIPUPOAEC U
TEXHUKE, BIHUSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHUE DbIO,
pblYary B Teje YelIOoBeKa, IPU 3TOM IEPeBOIUTH IMPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKHN) (PU3NUECKUX SBICHUI;

ONMCHIBATh U3yUYEHHBIE CBOMCTBA TEI U (PU3NYECKUE SIBICHUSA, UCTIONb3Ysl (PU3HUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IMyTb, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHWJIA YIPYTOCTH, CHJA TSDKECTH, BEC Tella, CHJla TPEHUsS, [aBIICHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOLIAas CWJIA, MEXaHWdeckas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHHU3MOB, KMHETUYECKasi W MOTEHLUaJIbHasl SHEPTUs), IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIONIb3yEMbIX BEINYMH, UX 0003HAYEHUS U €TUHUIIBI
(GU3NUeCKUX BETUYMH, HAXOJUTh (DOPMYIIbl, CBS3BIBAIOIINME JAHHYIO (PHU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBa Tes, (pU3MYEecKHe SBICHHS U MPOLECCHl, HCIOJIb3YS
IpaBUJia CJIOKEHUsl cuil (BIOJb OAHOM MpsiMoif), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumerna, MpaBWJIO paBHOBECHS pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPaHEHUS MEXaHW4YEeCKOM DHEpPruu, IpU OTOM J1aBaTb CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHYECKOE BhIPAKEHHE;

OOBSACHATh (U3UYECKUE SBJIEHMS, MPOLECChl M CBOMCTBA TeJd, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi NPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH MPUYMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTHYECKHX IIaroB ¢ OMopoil Ha 1—
2 u3ydYeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacu€THble 3afauyd B 1—2 feWCTBUA, HCIOJB3YS 3aKOHBl U (OPMYIIbI,
CBs3bIBalOIME (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJaud
3allUCBIBaTh KPATKOE YCIIOBHUE, MOACTABIATH (U3NYECKHUE BEIMYUHBI B (HOPMYJIBI U
IPOBOJIUTH PAcy€Thl, HAXOAUTh CIIPABOYHBIC JaHHbIC, HEOOXOAMUMBIE I PELICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHON (hPU3NUEeCcKOi BEIMUHHBI,



pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pPELIMTh IMpPU IMOMOIIM (PU3HUECKUX
METOJ0B, B OIMCAHUM MCCIECNOBAHUSA BBIICIAATH IPOBEPAEMOE IIPEIIIOIOKEHUE
(runortesy), pa3nuyaTh U HHTEPIPETUPOBATH IIOJYYEHHBIM pe3yibTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIENaTh BBIBOJKI 110 €T0 Pe3yibTaTaMm;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHPOBATH TPOBEPSiEMble NPEINONIOKECHUs, COOUpaTh YCTAHOBKY U3
IPEI0KEHHOT0 000PYJOBAaHUS, 3alIUChIBATE X0/ OINbITa U (POPMYIUPOBATH BHIBOJIBI;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMCHIBATH
HOKa3aHUs IPUOOPOB € y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEeIHOCTH U3MEPEHUH;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJIHOW (PU3MUECKON BEIMUYUHBI OT JPYTOi C
MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JIBUYKEHUS TeJla, CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOIAAU
COIIPUKOCHOBEHHMSI TeJl, CUJIbl YIPYTOCTH OT YAJUHEHMs NPY)KUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO HOTPYXEHO TEJO,
yCIOBUH IJIaBaHMs TeJ, YCJIOBHM paBHOBecHs pblyara U OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHUs], Cenys MpeIOKEeHHOMY IUIaHy, (PUKCHPOBATh Pe3yJIbTaThl IMOIy4YeHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOMUI] M TpaguKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BEIMUYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHSA, JAaBIECHUE BO3AYyXa,
BBITAJIKMBAIOIIAs CHWJIA, JACHWCTBYIOIAs Ha MOTPYKEHHOE B KHUIKOCTh TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CleAys MNPeJIOKEHHON
MHCTPYKLUU: IIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
00opyaOBaHUEM;

yKa3plBaTh MPHUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMXKHBIN U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpoMl Ha WX OMHMCAaHUA (B TOM 4MCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢u3nUeckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHEHHs 370pOBbsi M COONIOJIGHHS HOPM DKOJOTHYECKOTO TOBEIEHUS B
OKpYXaroIlIeH Cpeae;

OCYILECTBIIAATh OTOOP HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACTATH HHPOPMALIUIO, KOTOPAs SIBJISETCS IPOTHBOPEUUBOM
WA MOXET OBITh HEJJOCTOBEPHOM;



UCTIONIb30BATh MPH BBITOJHEHUH y4eOHBIX 3aaHUi HAyYHO-TIOMYJISIPHYIO JINTEpaTypy
(du3nyecKoro coaep)kaHus, CIIPaBOYHBIC MaTEepHalbl, pecypchl cetu VHTepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpMALUU U3
OJTHOY 3HAKOBOW CHCTEMBI B IPYTYIO;

cO37aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIC M YCTHBIE COOOIIEHHsI Ha OCHOBE 2—3
HCTOYHUKOB MH(popMaruu (ru3n4ecKoro coaepikaHusi, B TOM YHUCIIE MyOJINYHO J1eNaTh
KpaTKue COOOIIEHHS O Pe3yJbTaTax MPOEKTOB MM yYEOHBIX HCCIICIOBAHUM, IPH STOM
IPaMOTHO HCIIOJIB30BATh M3YYCHHBIH TOHATUIHBIA ammapar Kypca (QHU3HKH,
COIIPOBOKJATh BBICTYIICHHE NIPE3CHTAIHEH;

IPY BBIMOJHEHUH YYE€OHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
rpyIIe B COOTBETCTBUH C MOCTABICHHBIMU 33Ja4aMH, CIICAUTD 32 BHIMOJIHEHHEM IUIaHA
JeMCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JCATEIBHOCTb TIPYIIIIHI,
BBICTPaNBAaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHECHHUE OKPYKAIOIINX.

K xonuy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTD Yy 00YHAIOIIKXCS YMEHUM!

MCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE IABUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHS BEILECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tena,
HACBIIEHHBI ¥ HEHACBILICHHBIN Map, BIaKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSSA
SHEprus, TeIJIOBOH JIBUTaTellb, HIEMEHTAPHBIN IEKTPUUECKUI 3apsi, JIEKTPUUECKOoe
10Jie, MPOBOJHUKU U JUAIEKTPUKH, TMOCTOSIHHBIA 3JIEKTPUYECKUH TOK, MarHUTHOE
0JIE;

pa3nuuarh SBJIECHUS (TEIJIOBOE pACIIMPEHHE U CXKaThe, TEIUIoNepenada, TEIUIOBOe
paBHOBECHE, CMauMBaHHME, KallWUIApHbIE SBJICHUS, UCHApeHUue, KOHJEHCcaIus,
IUIaBJIeHWe,  KpUcTau3anus  (OTBepJeBaHME),  KHUIEHHE,  TelJionepenaya
(TEerIONpPOBOJHOCTb, KOHBEKLMS, W3IYUYEHME), DJEKTpU3aLUs Tel, B3aUMOAEHUCTBHE
3apsAa0B, ACHCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aWMOJIEHCTBHE
MarHuToB, JAEWCTBHE MAarHUTHOIO IOJISI Ha NMPOBOJHUK C TOKOM, 3JEKTPOMAarHWTHas
UHAYKIUS) TO0 ONHMCAHUI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh MPOSBIIEHUE W3YUYEHHBIX (PU3MUECKUX SBJICHUH B OKPY’KaloOIlIEM MHpE, B
TOM uuciae (U3NYECKUE SBIEHUS B TMPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE SIBJIEHUSI B MPHUPOAE, KpHUCTaulbl B mpupoae, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHHME pPOCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUYECKHE SIBIEHUS B aTMocdepe, DIEKTPUYECTBO IKUBBIX OpPraHHU3MOB,
MarHuTHOE 1osie 3eMid, Jpeld MOJIHCOB, pOJib MAarHUTHOTO MOJS JUIS KHU3HH Ha
3emJie, OJSIPHOE CHUSIHUE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 33aJady B Y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOWCTBA (TIPU3HAKHN) (PU3NUECKUX SBICHHUI;

OTKCHIBATh U3YUYECHHBIE CBOMCTBA Tel U (PU3MUECKHUE SBJICHUS, UCIIONB3Ys (PU3NYECKHE
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEprusi, KOJWYECTBO TEIUIOTHI, YAeJIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJElbHAas TEIUIOTa IUIABJIEHUSA, YAEJIbHAas TeEIIoTa
napooOpa3oBaHus, yjAeldbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQHUIMEHT MOJE3HOrO
JNENCTBUS TEIJIOBOM MAIlIMHBI, OTHOCHTENbHAS BJIAXKHOCTh BO3/AyXa, JIEKTPUUYECKHM
3apsil, CHJa TOKa, OHIIEKTPUUYECKOE HANpPsHDKEHUE, CONPOTUBIIEHUE IPOBOJHUKA,
yZIeIbHOE COMPOTHBIIEHHE BELIECTBA, pad0Ta U MOIIHOCTb 3JIEKTPUUYECKOr0 TOKA), IpU
ONHCAaHUM TMPABUIBHO TPAKTOBATh (U3NYECKUNA CMBICI HCHOIb3yEeMbIX BEIWYHH,
0003HaueHMs M €IUHUIBI GU3NYECKUX BEJINYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILNE
JAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYIMMU BEJIWYMHAMH, CTPOUTh TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINUMH;



XapaKTepu30BaTh CBOMCTBa Tel, (U3MUecKHe SBJICHHUS M MPOLECCHI, HCIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHM CTPOEHUS BEIECTBA,
IOPUHIMUIT CYNEPIO3UIMK TMoJied (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa aus ywyacTka Lenu, 3akoH Jlxoyns—JIeHna, 3akoH coXpaHEHHUs
SHEPruu, MPU ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHa U 3alUCBIBATH €O
MaTE€MaTU4YeCKOE BBIPAXKECHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCH M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyauuin PaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHOCIICCTBCHHBIE CBS3M, CTPOUTh OOBSICHEHHWE M3 1—2 JIOTMYECKUX IIaroB ¢
OTopoii Ha 1-2 U3yUYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemiate pacuéTHble 3a7auyd B 2-3 JEWUCTBUA, HCIOJB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIIME (DU3MUECKHE BEIWYMHBL: Ha OCHOBE aHalu3a YCJIOBUSA 3aJa4yu
3aMMUChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEJOCTATOK JAHHBIX Ul PELICHUS 3aauH,
BBIOMpATh 3aKOHBI 1 (POPMYJIbI, HEOOXOAUMEIC JIJIsl €€ PEIIeHUs, TPOBOAUTH PACUETHI U
CpPaBHHUBATH MMOJYUYECHHOE 3HaUCHUE (PU3NYECKON BETMYMHBI C U3BECTHBIMH JIAHHBIMU;
pacro3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PELIUTh MPU IMOMOIIU (PUINYECKUX
METO/IOB,  MCIOJIb3Yysl  ONHMCAaHUE  HUCCJIENOBAHMS,  BBLACIATH  IPOBEPAEMOE
MPEANOJI0KEHNE, OLEHUBATh IPaBUIBHOCTh NOpSAJKA IPOBEICHUS HCCIEIOBaHUS,
JIeTIaTh BBIBOJIBI,

MIPOBOJIMTH OMBITHI TIO HAOIOJCHUIO (PU3NICCKUX SBICHUN WM (PU3NICCKUX CBOHCTB
Ten (KanWwUISpHbIE SBJICHUS, 3aBUCUMOCTh JIaBJICHHUS BO3AyXa OT €ro o0béma,
TeMIEepaTypbl, CKOPOCTH MPOIECCA OCTHIBAHUS U HArPEBAHMS MPU U3ITYYEHUHU OT IIBETA
u3Nyyaromel  (mornomaromieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TeMIepaTypbl JKUJIKOCTH U IUIOAAM €€ IIOBEPXHOCTH, DJIEKTpU3alus Tel U
B3aWMO/JICHCTBUE ANEKTPUUECKUX 3apAJIOB, B3aUMOJICHCTBUE MOCTOSHHBIX MarHUTOB,
BHU3yaJu3alys MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, AEHCTBUS MAarHUTHOIO TTOJIS
Ha MPOBOJHHMK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa, CBOMCTBA DSJIEKTPOJABUIATENS
MOCTOSIHHOTO TOKa): (OpMyIHpOBaTh MpPOBEpPsSEMbIe MPENINONIOKEHUsS, COOUpPATh
YCTAaHOBKY M3 TPEUVIOKEHHOTO 00OpyJIOBaHMS, ONMCHIBaTH XOJA OMNbITa U
bopMyITUpOBaTh BHIBOJIBI;

BBINIOJIHATH IPSIMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOW BJIAXKHOCTH BO3/yXa,
CHUJIBI TOKA, HAIPSDKEHUS C HWCIOJH30BAHMEM AHAJIOTOBBIX MPUOOPOB M JIaTYUKOB
bu3MYECKUX BENUYMH, CPAaBHHUBATh PE3YJIbTAaThl W3MEPEHUN C Y4E€TOM 3aJTaHHOMN
abCOJIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (HPU3UYECKON BEIMYUHBI OT JAPYTOH C
UCTIOJIb30BAaHUEM MPSMBIX U3MEpPEHUH (3aBHCUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOMAAN MOMEPEYHOTO CEYEHUs M YJIEIBbHOTO CONPOTHUBIICHHS BELIECTBA
MPOBOJHWKA, CHUJIBI TOKA, UAYILIETO Yepe3 MPOBOJIHUK, OT HAIPSKEHUS HA MPOBOJIHHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEIbHOTO U MapajuleIbHOTO COEIMHEHUM IPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBAaHUE, COOMPATh YCTAHOBKY M BBHITIONHSTH M3MEPEHUs, CIEAys
MPEIOKEHHOMY TIIaHy, (PUKCHPOBATh PE3yJIbTATHl TOJYYCHHOW 3aBUCHMOCTH B BHJIC
TabJIMI ¥ TpauKOB, IeJaTh BHIBOBI 10 PE3yJIbTaTaM HUCCIIEI0OBAHUS;

MPOBOANTH KOCBEHHBIE HM3MepeHUs (U3NYECKUX BENUYHMH (yIenbHas TEII0EMKOCTh
BEIIIECTBa, CONPOTUBJICHUE MPOBOJHUKA, pad0Ta U MOIIHOCThH AJIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh W3MEPEHHS, COOMpaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIys
MPEIJI0KEHHON NHCTPYKIINH, U BBIYUCIIATD 3HAYEHNUE BEITUUUHBI;



coOmoaTh TpaBWIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢  Ja0opaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOpPOH HAa MX ONUCAHUA (B TOM YHUCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETpP, BOJBTMETP, CUETYMK DIIEKTPHUYECKOU
DHEPTUH, HIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPHOOPHI
(mpuMepsl), 3JEKTPUYECKUE IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
IIOCTOSIHHOTO TOKAa), MWCHOJb3ysl 3HaHUS O CBOMCTBaX (U3MYECKUX SIBJICHUH U
HEo0Xo1uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCThIE TEXHHUYECKHE YCTPOHCTBA M HW3MEPUTENbHBIE MPUOOPHI IO
cXeMaM M CXEMaTHMYHBIM PUCYHKaM (KHJIKOCTHBII TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUIATEIb BHYTPEHHETO CrOPAHMs, 3JIEKTPOCKOI, PE0CTar), COCTABIATH
CXEMBI 3JIEKTPUUYECKHUX LIEeNel ¢ IMOCIeJOBaTEeIbHBIM U MapauleiIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYEHHUs JIEMEHTOB JIEKTPUUECKUX LIEeH;
OPUBOJIUTH TpPUMEPHl (HAXOAUTh MHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCTIOIB30BaHUS (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH NpU OOpalieHMH ¢ OpudopaMu U TEXHUYECKHMMH YCTPOMCTBAMH,
COXPAaHEHMs 3/I0pOBbSi M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TIIOBEAECHUS B
OKpY’Karollel cpese;

OCYILECTBIISITh TMOMCK HH(pOpManuu (U3NIECKOTo conepxanus B HHTepHeTe, Ha
OCHOBE MMEIOLIMXCSA 3HAHUM M IyTEM CpPaBHEHMs JOMOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpasi SBISACTCS TNPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIOJHEHUH YYEOHBIX 3a/laHUI HAyYHO-TIOMYJIIPHYIO JINTEPaTypy
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIAJeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHUs HHGOpMAIMM U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3iaBaTb COOCTBEHHbIE IHCBMEHHBIE M KpPAaTKUE YCTHbIE COOOIIEHUs, 00o0OmIas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  MPENCTaBIsATh  PE3yJbTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKON
JeSITeTHHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh W3yUEHHBIH MOHSATHIHBIA anmapat
Kypca (pU3UKH, CONPOBOXKIATh BHICTYINIEHUE MTPE3EHTAIEH;

OpU BBIOJHEHUHM Y4YEOHBIX MPOEKTOB W HCCIEIOBAHUN (PU3NUECKUX MPOIECCOB
pacripenesiaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C TOCTABJICHHBIMH 3aJadyaMH,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIMIBI, BBICTPAWBATh
KOMMYHHUKAaTHUBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoniy oOyuenus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIro JIBMXKEHUs, nedopManus (yrnpyras, miacTH4eckas),
TpeHHE, LEHTPOCTPEMUTENbHOE YCKOPEHHE, HEBECOMOCTh M TEpPerpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPJOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHMYeCKHue KoylebaHWs M BOJHBI, 3BYK, HHOQPa3BYK U  YJIbTPa3BYK,
9JIEKTPOMAarHUTHBIE BOJIHBI, HIKaJa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIU30PYKOCTh U
JAJIbHO30PKOCTh, CIHEKTPhl MCIyCKaHWs M MOMNIOIIeHus, aubda, Oera- M ramma-
U3JTy4€HUs, U30TOIIBI, IACpHAs SHEPIE€THKA,



pasinyath sBJIE€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MNPSMOJIMHEHHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABMKEHHE, CBOOOIHOE MaJIeHHUE Tell, PABHOMEPHOE
JIBIDKEHHE 110 OKPY)KHOCTH, B3aMMOJCHCTBHE TeN, pPEAKTUBHOE JIBIKEHHE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalolue W BBIHYXKACHHBIC KOJEOaHUs), pE30HAHC,
BOJIHOBOE€ JIBWJKCHHME, OTpPak€HHE 3ByKa, MPSMOJIMHEHHOE paclpOoCTpaHEHHUE,
OTpa’Ke€HHE U IPEJIOMIIEHUE CBETA, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE
0enoro cBera B CHEKTP M CIOXKCHHE CIIEKTPAJbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAs PaJMOAKTHBHOCTb, BO3ZHMKHOBEHHUE JIMHEHYATOrO CHEKTpa W3Iy4YCHHs)
[0 ONMCAHUI0 UX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIMX
JaHHOE (hprU3HUYEeCKOe SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (PM3NYECKUX SBJICHUN B OKPYXKaroleM Mupe (B
TOM 4uciie (U3NYECKHUE SABJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHE IJIAHET
CoJTHEeYHOH CUCTEMBI, PEAKTHUBHOE JIBUKCHUE KUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMHMYECKHE BOJIHBI, IIyHaMH, 3XO, IBETa Tel,
ONTUYECKHE  SBJIECHUS B  INpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO H3Iy4YEHUH, €CTECTBEHHBIH paJuOaKTUBHBIN
($OH, KOCMHUYECKHE JIy4d, pPATUOAKTUBHOE W3IIyuYeHHE TPUPOJHBIX MUHEPAIOB,
JIeicTBUE PaIMOAKTUBHBIX M3JIyUYE€HHH Ha OPTaHU3M YeJIOBEeKa), IIPU STOM IEPEBOAMUTH
IPAaKTUYECKYIO 3aJauy B y4eOHYIO, BBIJIENATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKM)
(bu3nUecKuX SABICHUIA;

OIMCHIBATh M3YYCHHBIC CBOMCTBA Tel U (PU3MUYECKHUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTb Teljla NPH HEPaBHOMEPHOM JIBUXKEHHUHU,
YCKOpEHHE, MepeMelIeHne, MyTh, YIJIoBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO MaJEHUs, BeC Ted, UMIYJIbC TEela, UMILYJIbC
CHJIBI, MEXaHHUYEeCKasi paboTa U MOIIHOCTh, MOTEHLUAIbHAS SHEPTUs Teja, HOTHATOro
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHI[MANIbHAS SHEPTUS CKATOM MPYKUHBI, KHHETHYECKast
DHEPTHUs, TOJHAs MEXaHWYecKas HSHEeprus, MepuoJl W YacToTa KOoJeOaHWH, JUTHHA
BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTeb MPEIOMIICHUS
Cpefibl), TPU ONHCAaHUM NPaBWIBHO TPAKTOBAaTh (DPU3MUYECKHM CMBICT HCHOJIb3YEMBIX
BEJIMYMH, OOO3HAUYEHUS M eIUHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTh (HOPMYJIHI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JIPYTUMHU BEIWYHMHAMH, CTPOUTH
rpaduKy N3yYEHHBIX 3aBUCUMOCTEH (PU3MUYECKIX BETMIHH;

XapaKTepu30oBaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHHS SHEPTHH, 3aKOH BCEMHUPHOTO TATOTECHUS, TMPUHIIMIT CYNEPIO3HUIUU CHII,
HOPUHIUI OTHOCUTENBHOCTHU [ anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa,
3aKOHBI OTPaXEHUS M IPEJIOMJICHHS CBETa, 3aKOHbl COXPAaHEHMs 3apsA0BOrO U
MaccoBOTO 4YHCEN TIpU SACPHBIX pEaKIUsIX, ITPU OTOM JIaBaTh CIIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATh (pU3MYECKHe MPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallMiidi  TPAaKTUKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  IPUYHHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOpOoil Ha 2—
3 u3yuyeHHBIX CBOMCTBA (U3UYECKUX SABICHHUH, (UIUUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemaTth pacy€THbIE 3a7jauu (OMHUpAIOLIUecs Ha CUCTEMY U3 2—3 ypaBHEHUN), UCIIONb3YS
3aKOHBl M (DOpMyJibl, CBsI3bIBaOLIME (DPU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAJIM3a
yCIOBHS 3a/laud 3alKChiBaTh KpaTKOe YCJIOBHE, BBIABIATH HEJOCTAIOIIUE WIN
U30BITOYHBIC JTaHHBIE, BHIOWPATh 3aKOHBI U (POPMYJIbI, HECOOXOAUMBIE JJISl PEIICHUS,



IPOBOAUTH pPAacu€Thl U OLEHUBATh PEATHCTUYHOCTh TIOJYYEHHOTO 3HAYCHUS
(U3HYECKOI BETMIMHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPU TMOMOIIU (PUINIECKUX
METO/OB,  MCIIONB3ysl  OMHMCAaHHE  HWCCICAOBAHMS,  BBIICIATH  IPOBEPSEMOE
MPEIOJIOKEHNEe, OLIEHWBATh MPAaBWJIBHOCTh TMOpPSAKAa MPOBEICHUS MCCIEAOBaHUSA,
JIeJIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUI U OIBITOB;

MIPOBOJMTH OMBITHI IO HAOIOMCHUI0 (PU3NYCCKUX SBICHUN WM (PU3NICCKUX CBOHCTB
Ten (M3ydeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXPAaHEHHUS YHEPTUH, 3aBUCHMOCTh
nepuoa KojieOaHuii MPyKUHHOTO MAsITHUKA OT MAcChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBHCUMOCTh OT aMILTUTY (bl MAJIbIX KOJICOAHUM, MPSIMOIMHEHHOE pacIpOCTpaHEeHUE
CBETa, pa3jio’KeHHWE Oelloro cBeTa B CIEKTp, U3YYEHHE CBOMCTB H300pa)keHHs B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHUs IMpeaMera B coOuparouieil JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYECHHS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HaOOpa 000PYAOBaHMS, OIMCHIBATH X0/ OIIBITA U
€ro pe3yJabTaThl, POPMYITUPOBATH BHIBOIBI,

MPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 MPSAMBIX HM3MEPEHUN, OMpeleNss cpeaHee
3HaYeHHEe H3MepAeMoil BelUYuHbl ((POKYCHOE pacCTOSIHHE CcOOUparoe JIUH3BI),
000CHOBBIBAThH BBIOOP Crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

IPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIUYMH C HCIOJIH30BAHHUEM
OPSIMBIX  M3MEPEHUH (3aBHCHMOCTh IYyTH OT BpPEMEHU TMPH PAaBHOYCKOPCHHOM
JIBIDKEHUM 0€3 HadalbHOH CKOpOCTH, TNepuoja KoJe0aHWld MaTeMaTHu4ecKoro
MasiTHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH yTJia OTPAXCHHsI CBETa OT yrja MaJACHHUS U
yIia mpeloMIIeHUsl OT yria MaJieHus): MJIaHUPOBaTh UCCIIEOBAHHUE, CAMOCTOSATEIHHO
coOupath YCTaHOBKY, (DUKCHpOBaTh pe3yJdbTaThl TMOJTYYCHHOH 3aBHCHMOCTHU
(GU3HYECKUX BEITUYHH B BUJE TAOMUI] U TpadUKOB, JIENaTh BBIBOJBI MO Pe3yJibTaTaM
UCCIIE/IOBAHMS,

MPOBOJANTH KOCBEHHbIE HU3MEpEeHHs (U3UYECKUX BENUYUH (CpedHsisi CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOTHOTO MaJCHHUS,
KECTKOCTh TPYKUHBI, KOXPPUIIMEHT TPEHUS CKOIBKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa M TEpPHOA KOJeOaHWH MaTeMaTHYeCKOT0 W TPYKUHHOTO
MasiTHUKOB, ONTHYECKas CHJIa COOHMparolieldl JIMH3bI, PaJUOAaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh IKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBITIONHSTH
U3MEpEeHUs, Cenysl MPEeAIOKEHHON MHCTPYKIIMH, BBIUUCISTH 3HAUEHUE BEIUYUHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJNbTaThl C YYE€TOM 3aJaHHOM TIOTPEIIHOCTH
WU3MEPEHHUI;

coOnrofaTh TmMpaBuja TEXHUKKM O€30MacHOCTH mpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKM W3YYCHHBIX (U3MUECKHUX MOJENEH: MarepuaibHas
TOYKa, aOCOTIOTHO TBEPAOE TEJO, TOYEHYHBIM WCTOYHHK CBETA, JIyd, TOHKAs JIMH3A,
TUTaHeTapHasi MOZENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO SIIpa;

XapaKTepU30BaTh MPUHIMUIBI JIEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIIE: CIIUIOMETP, JATYNKHU MOJIOKECHUS,
paccTOSTHUS U YCKOPEHHSI, paKeTa, 9X0JI0T, OYKH, IEPUCKOT, oToanmapar, ONTHIECKHUE
CBETOBOJIBI, CITEKTPOCKOII, IIO3MMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHHUS O
CBOMCTBAxX (PM3UYECKUX SBJICHUN U HEOOX0aUMbIe (PU3NICCKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BATh CXEMBl U CXEMAaTUYHBbIC PUCYHKH M3YYECHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPHOOPOB M TEXHOJOTHYECKUX MPOIECCOB IMPH PEHICHHH y4eOHO-



MPAKTUYECKHUX 3a/1ad, ONTUYECKUE CXEMbI JUIsl TOCTPOCHUS M300pakeHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJUTH TMPUMEPHl (HAXOMUTh HMHPOPMAIIMIO O MpHUMEpax) MPAKTHIECKOTO
UCTIONIb30BaHUsl (DM3MYECKUX 3HAHWKA B TIOBCEIHEBHOW JKM3HHM ISl OOECIICUCHUS
0e30MacHOCTH TpU OOpalieHHuH ¢ MOpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUS 370pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXaroIleH Cpeae;

OCYIICCTBIISITh TOUCK WHpopManuu Qu3udeckoro coaepkanuss B HHTepHETE,
CaMOCTOSITENIbHO (DOPMYTIHpPYsST TOUCKOBBIM 3alpoc, HAXOMUTh IYTH OMPEICICHUS
JIOCTOBEPHOCTH TMOJIYYCHHON WH(GOpMAllMM HAa OCHOBE WMEIOIIUXCS 3HAHUU W
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MIPU BHIMOJHEHUH Y4YEOHBIX 3a/laHUl HAYYHO-TIOMYJISIPHYIO JIUTEPATYypy
(bu3MYECKOro CoJep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BJIa/IeTh MpHUEMAMU KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpazoBaHus HHGOpPMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBCHHBIC MMCHMEHHBIC M YCTHBIC COOOIICHUS HAa OCHOBE MH(POpPMAIUU
U3 HECKOJBKAX HCTOYHUKOB (DU3MYECKOTO COJACPIKAHUS, IyOJUIHO IMPEICTABIATH
pe3yabTaThl IPOESKTHOW WIIM MCCIEN0BATENbCKOU AESATENbHOCTH, IPU 3TOM T'PAMOTHO
UCIIONIb30BaTh M3YYEHHBIN MOHATUHHBINA amnmapar u3y4aemoro paszziena (U3NKd U
COMPOBOXAATh BBICTYIUICHHE TMpE3CHTAIMEH C y4E€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
11 o - 2
VISHIEA * Haylka 0 TpHpoie https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BEIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYyYHBINM METO/ MO3HAHUS 2 bubmorexa LIOK
' Y A https://m.edsoo0.ru/7f416194
Hroro mo pazneny 6
Pa3nes 2. lleppoHavyaibHble CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1 1
TPOCHIE BEMecTna https://m.edsoo0.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 9 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSTHUS BEIIeCTBA 2 htP:DSJ,I:I;I/?T:.eeKdaSﬁ).rU 17§416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
b K
3.1 MexaHu4ueckoe OBIKEHUE 3 nommorexa [O

https://m.edso0.ru/7f416194
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https://m.edsoo.ru/7f416194
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3.2 Wuepius, Macca, INIOTHOCTD 4 Bubmmorexa LIOK
' Pt 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
: .B 14
33 Cuna. Buet cnn https://m.edso00.ru/7f416194
Hroro no pazneny 21
Paznea 4. /laBiienne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB
41 Masnenue. Ilepenaya naBineHus TBEPABIMUA 3 bubnnorexa [HOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
flaprertne xiKoCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTH U Ta3a Ha NOTPYyKEHHOE 7 bubnnorexa [HOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoIiHOCTD. JHeprus
bu6nmoreka [JOK
>1 Paora i mowmocTs 3 https://m.edsoo.ru/7f416194
5.2 IIpocThie MEXaHU3MBI 5 bubamorexa LOK
' POCTHE ME ’ https://m.edso0.ru/7f416194
bu6mmorexa [IOK
: M 4
53 CxAHIICCKAd SHepritt https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBble siBJICHUS
bu6mmoreka [IOK
1.1 C i 7
TPOCHHE I CBOMCTRA BEMlecTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 3
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella 7 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 6
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1
ATHITTHBIC ABTICHt https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6) 4
JICKTPOMATHHTHA HIAY KA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 9



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONHCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 2
SAMMOACHETBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1
AKOHPL COXPATCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pasnen 2. Mexanuyeckue KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 2
CAMITCCRIE KOTEDaHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1
CAMITCCIIE BOTHRL. JBYIK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U bubnmnoreka [JOK
3.1 6 0
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 1 bubnuorexa [JOK



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

4.2 JIuH3BI ¥ 0 CCKHE 00 6 Bubmiorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pazgen S. KBaHTOBbBIC SIBJICHUA
5.1 Hcnyckanue v morjiomeHne cBeTa aroMoOM 4 bubmmoreia LIOK
' Y - https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7
>3 FICPHPIC Peaiitii https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTte1bHO-000011a101IM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

7 KJIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrtposbusie IIpakrnyeckue oOpa3zoBaTe/ibHbIE
n/n Bceero U3YYeHUS
padoThI padoTbI pecypcbl
1 ®dusrka — HayKa 0 IPUPOJIC. 1
SIBnenus npupoabl 12.09.2023
2 dusnyueckue sIBICHUs 1 15.09.2023
3 ®dusnuecKkue BETMUUHBI U UX 1
U3MepeHne 19.09.2023
Wucrpykrax no Th JL.p.Ne 1"
4 Onpenenenue EHbI ACICHUS 1 1 99 09.2023
M3MEPHUTEIBHOTO Iprbopa T
MeTo1bl HayYHOTO TTO3HAHUS. Bubmorexa [IOK
> Oricarie UHICCKITX ABeHHi ¢ 1 26.09.2023  https://m.eds00.ru/ff09f72a
MTOMOIIIBIO MOJIEIICH
Crpoenue BeriecTBa. ONBITHI,
6 JTOKa3bIBAIOIINE TUCKPETHOE 1 99.09 2023
CTPOEHHE BEIEeCTBA. o
Nuctpykrax o Th. JL.p.Ne 2 BuGmuorexa LJOK
! Onefka JHaMETpa 8TOM2 MCTOTIOB 1 1 03.10.2023  https://m.edsoo.ru/ff09fe0a
psIoB
Huddyzus. Bzaumoneiicteue
8 YaCTHI] BEMIECTBA: IPUTHKEHUE U 1
OTTAIKHBAHNE 06.10.2023
9 ArperaTHbIE COCTOSTHHSI BEIIIECTBA 1 10.10.2023
10 Oco0eHHOCTH arperaTHbIX 1 bubmuotexa [JOK
cocTostHU# Bojibl. O000IIeHHE TIO 13.10.2023 = https://m.edsoo.ru/ff0a0378



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

pazaeny «IlepBoHavaibHbIE
CBEICHUSI O CTPOCHHMHU BEILIECTBA»

MexaHudeckoe JBHXKCHUC.

bu6mmoreka [IOK

1 PasHOMepHOE 1 HepaBHOMEpHOC 17.10.2023  https://m.edsoo.ru/ff0a05c6
JIBIKEHHUE
12 Ckopoctb. Enunuliel ckopoctu bubmmorexa LOK
’ 20.10.2023 | https://m.edsoo.ru/ff0a079c
13 JIBMDKEHUE YaCTHUIl BEIICCTBA bubmorexa HOK
24.10.2023 = https://m.edsoo.ru/ff0a013e
14 Pacuer myTtu 1 BpeMeHM IBUKEHUS bubmorexa LIOK
27.10.2023 @ https://m.edsoo.ru/ff0a0ae4
15 Hueprusa. Macca — mepa bubnnoreka [JOK
MHEPTHOCTH Tell 07.11.2023  https://m.edsoo.ru/ff0a0c10
16 wacon n obenh e o ero BuGumorexa IOK
10.11.2023  https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
Wucrpykrax o Th JI. p.Ne3
17 «O"npez[eneHHe IJIOTHOCTHU 14.11.2023
TBEPOTO TEJIay
18 Pemenue 3amad mo reme bu6mmoreka [IOK
"TInoTHOCTH BemecTna" 17.11.2023  https://m.edsoo.ru/ff0al23c
KonTponbHas pabota mo Temam:
19 "MexaHl/Illé";CKOG nBmkeHue, Macca, 21.11.2023
IJIOTHOCTh
Cuita kak XapakTepHUCTHKA
20 B3aumoieicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka.
Cuita kak XapakTepHUCTHKA
21 B3aumoieicTBus Ten. Cuna
yrpyroctH. 3akoH ['yka.
99 [[SIBnenme TaroTenus. Cuna

TAXKCCTU



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Wuctpykrax no Th. JLp. Ne 4
"N3y4yeHne 3aBUCUMOCTH

bu6mmoreka [IOK

23 pactshxenus (nedopmarivn) https://m.edsoo.ru/ff0ala70
MPYKUHBI OT NPUIOKEHHOU CHIIbI"
2 wacooit rens Bec rena. Pewsenc Bufimiorera LIOK
e ‘ " https://m.edsoo.ru/ff0al778
3ana4 1o reme "Cua TSxKecTH
25 mramere Gusmecte buGaorexa LIOK
' https://m.edsoo.ru/ff0alb9c
XapaKTePUCTHUKU TJIaHET.
bubmuorexa [JOK
26 Msmepenne cui. Jlnamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
21 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX CHJI, HallpaBJICHUE
28 10 OHOM IPSMOM.
PaBHOElCTBYIOIIAS CHIT
29 Pemenue 3anau Ha onpeseneHne bubnnoreka [JOK
PaBHOCHUCTBYIOIIEH CHITBI https://m.edsoo.ru/ff0alde0
30 Cuia TpeHus u €€ Bubl. TpeHue B bubnunoreka [JOK
NPUPOJIC U TEXHHKE. https://m.edsoo.ru/ff0alcc8
Nucrpykrax o Th JL.p.Ne 5
"N3yuyeHne 3aBUCIMOCTH CHJIBI
31 TPEHUS CKOJIbKEHHUS OT CHIIBI
JIABJICHUS U XapakTepa
CONPUKACAIOIIMNXCS TOBEPXHOCTEN
32 Pemenue 3amau mo remaMm "Cuia bubmuorexa [JOK
TSKECTH, BEC TeJla, CHila TpeHus " https://m.edsoo.ru/ff0a1502
Pemenue 3amau «Bec Tenay,
33 «I'paduueckoe n300pakeHUE CHID»,

«CHIe



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

Hasnenne. CriocoObl yMEHbIICHUS

bubmuorexa [JOK

34 1 YBEJIMUYCHHS JaBJICHUS https://m.edsoo.ru/ff0a20a6
| e e B LOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPbI
B o ocmn 1t buGanoresa LIOK
’ ' https://m.edsoo.ru/ff0a25b0
3akoH [lackains
37 mssanmo seicrmmen e BuGmorera LIOK
https://m.edsoo.ru/ff0a2718
TSKECTH
38 5)6:[?;11{:1161;?21:1/112(52?; U rase bubmmorexa [JOK
' https://m.edsoo.ru/ff0a2826
3akoH [lackais»
bu6mmoreka [IOK
39 Coobmarommecs cocy ! https://m.edsoo.ru/ff0a2970
40 I'mnpaBnuuecknii mpecc bubmmorexa [TOK
https://m.edsoo.ru/ff0a3136
a1 Manomerpsl. [lopuHeBon
KHUJIKOCTHBIN HacoC
42 ATmocdepa 3eMiu U IPUYKHBL €€ bubnuoreka [IOK
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
43 Bec Boznyxa. AtmocdepHoe bubnnoreka [JOK
JaBICHUE https://m.edsoo.ru/ff0a2b5a
44 N3mepenue armocgepHoro bubnnorexka [JOK
nasnenust. OnsiT Toppuuenu https://m.edsoo.ru/ff0a2da8
55 aamsemmnor swcorstmat yposicy ubmiorera LIOK
https://m.edsoo.ru/ff0a2fc4
Mopsi
16 bapomerp-anepoua. AtmocdepHoe bub6nuorexa [IOK
JaBJICHHE Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemenue 3amay mo reme "



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

AtmoctepHoe naBienue"

JlelicTBue ®UIKOCTH U Ta3a HA

bubmuorexa [JOK

48 HOTPYICHIOE B HUX TEIIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Wuctpykrax o Th JLp. Ne 6
49 «OrnpeneneHre BhITAIKMBAIOIIEH bu6mmoreka [IOK
CHJIBI, JICUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKHJIKOCTbY
Nucrpyxrax no Th JI. p.Ne 7 o
o | o Sesmomme e B LOK
N https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YacCTH
Tela»
bubmuorexa [JOK
>1 Pewenne sanay. https://m.edsoo.ru/ff0a3a96
52 IInaBanue ten. Bo3nyxomnasanue.
Pemenne 3agau mo Temam:
53 «IlnaBanue cynos. bubnuoteka [JOK
BosznyxoruiaBanuey, «/laBneHue https://m.edsoo.ru/ff0a3654
TBEPJIbIX TEJ, )KUJIKOCTEH U Ta30B»
KonTponbhas padota no teme
54 «JlaBrieHUEe TBEPBIX TEN,
JKUJIKOCTEH U Ta30By
bu6mmorexa [IOK
55 Mexamieckas padota https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
56 MomHOCTS. EAMHHIEN MOIIHOCTH https://m.edso0.ru/ff0a3f82
57 [Ipocteie Mexanu3Msbl. Poryar.
PaBHOBecHe cui Ha pplyare
58 WroroBas koHTpoJIbHAs paboTa
59 Wucrpykrax o Th JL. p. Ne bubnnorexa [JOK

8«UccnenoBanue ycnoBuit

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

PaBHOBCCHS pblyara»

60 Pemenue 3agau no teme «YciioBus 1 bubmuoreka [JOK
PaBHOBECHS phIYaray https://m.edsoo.ru/ff0a48a6
61 Pemenue 3agau mo teme "Pabora, 1 bu6mmoreka [IOK
MotHoCcTh, KIT/" https://m.edsoo.ru/ff0a4c48
62 ?(A;;:f;;:cclfjj I/? flliﬁz)pTrePII{ﬁLiHaﬂbHaﬂ 1 bubmoreka LJOK
https://m.edsoo.ru/ff0a4252
JHEprus
63 3aKOH COXpaHEHHUs MEXaHUYECKON 1 bubnuorexa [JOK
SHEPIUU https://m.edsoo.ru/ff0a4360
64 Pemenwue 3amau 1
KonTponbhas padota no teme
65 1
«PaboTa 1 MOIIHOCTh. DHEPIHs»
o | e P o | B LOK
" https://m.edsoo.ru/ff0a4ee6
JIBUKCHHE
o | mompums Miemcrmm | Bumorera 0K
o i ’ https://m.edsoo.ru/ffO0a4ffe
KHUJKOCTEH U ra30B
[ToBTOpenue. Pabora ¢ TekcTamu
68 o Teme "PaboTta. MOIIHOCT. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

8 KVIACC

KoaunuyecTBO 4acosB

DJIeKTpOoHHbIe UG pPOBbIE

Ne Tema ypoka Kontpoabubie IIpakTHnueckue Aara o0pasoBaTejbHbIe
n/n Bceero U3YYEeHUS
padoThI padoThbI pecypchl
OCHOBHbIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKOMN 1 bubmuorexa [JOK
TEOPHH U MX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 rwootpaoro corommt ) ubmorexa LIOK
https://m.edsoo.ru/ff0a540e
BEIIleCTBA
OO®bsicHeHHE CBOICTB TBEPOIO,
KUAKOTO U ra3000pa3HOro
4 COCTOSTHUH BEIIECTBAa HA OCHOBE 1
HOJIOKEHUH MOJIEKYJIISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopduoie 1 bubnnorexka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KanWIISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciIupeHne U CxaTue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBsi3b TEMIIEpaTyphl
8 CO CKOPOCTBIO TEIUIOBOTO JIBFKCHUS 1
YaCTHUII
9 Buyrpennsist sneprus. CriocoObt 1 bubnnoreka [JOK
U3MEHEHUs BHYTPEHHEH SHEPrUH https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun 1 Eubmorexa LIOK

https://m.edsoo.ru/ff0a6412



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

KonnuectBo TemioTsl. Y aenpHas

bubmuorexa [JOK

- TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHEeHUE TEIIOBOTO OanaHca. Bubmorexa LIOK

12 Temoobmen u remosoe https://m eds00.ru/ff0a7088
paBHOBecHE
Nuctpykrax no Th JI. p.Nel

13 "UccnenoBanue sBICHUS bubmuoreka [JOK
TEII000MEHA TPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BoAbI"

bubnnorexa [HOK

14 Pemenne saxa- https://m.edsg).ru/fan65cO
Pacuer konuuecTBa TEIUIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHuUs
TeJa U BBIIETSEMOr0 UM MPH
OXJIAXKICHUHT
I/I"HCTp}/'KTa)K o Th JL. p. g\fg BuGmuorexa LJOK

16 2"Onpenenenne yﬂem’HO,,H https://m.edsoo.ru/ff0a6bb0
TEMJIOEMKOCTH BEIIECTBA

17 DHeprus ToMBa. Y 1eiabHas bubnunorexa [JOK
TEIJIOTa CrOpaHHUs https://m.edsoo.ru/ff0a7b5a
[ImaBnenne n oTBEpAEBaHUE BuGnuotexa LIOK

18 KPUCTAILTHHECKIX Tef. ¥ Aenbias https://m.edsoo.ru/ff0a71d2
TEIUI0TA TJIaBJICHUS

bubnnorexka [JOK

19 Pemenme saxa- https://m.edséfa.ru/fan?Zfe

20 [TapooGpazoBaHue U KOHJEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbnas temiora
napooOpa3oBaHUs U KOHJEHCAIIUH.

21 33.]13)1/101/111\3/IOCTB TeMl’IepaTyl;)LI : bubmorexa HOK

KHUIIEHUSI OT aTMOC(epHOTO
JTABJICHHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

23

Bunaxxnocts Bo3nyxa. MHCTpyKTax
o Th JI. p.Ne 3 "Onpenenenne
OTHOCHUTEJIbHOW BJIAXKHOCTH
BO3ayXa"

Pemenue 3amau Ha onpenencHue
BJIQKHOCTH BO3/yXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIMIBL PAOOTHI TETLIOBBIX
nsurateneit. [laposas TypOuna.
JlBuraTtenb BHYTPEHHETO CTOPAHMS

25

KII/I TerutoBoro aBuraTessi.
TennoBble ABUTATENH U 3aIUTA
OKPYXaroIIe Cpeasbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMsI U IPEBPALLCHUS
SHEPrUH B TEIUIOBBIX MPOLIECCax

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o Teme "TemIoBbIe SABICHHS.
M3menenue arperaTHbIX COCTOSTHHI
BerecTna"

Konrtponbnas pabora Ne 1 o Teme
"TennoBsle sBieHUA. M3MmeHenue
arperaTHbIX COCTOSIHUI BeniecTa'
Onektpusanus ten. [[a pona
AIEKTPUUECKUX 3aPSI0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

31

DIIEKTPOCKOIL. DIIEKTPUYECKOE
noJe.

B3aumopeiicTBre 3apsKEHHBIX TEll.
3akoH Kynona

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

32

DNEKTPUYECKOE MOJIE.
HarpsxeHHOCTB 3JIEKTPHYECKOTO
nosist. [IpuHnun cynepnosunuu
SJIEKTPUYECKUX MOJIEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu sneKkTpruueckux 3apsiioB.



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

OnemeHTapHbIi 3apsag. CTpoeHue
aToma

[IpoBOJHUKY U TUAIEKTPUKHU. 3aKOH

bu6mmoreka [IOK

34 COXPaHCHHMS AJICKTPHUCCKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3a1a4 Ha npuMeEHeHUe bubmumoreka [IOK
CBOWMCTB 3JICKTPUYECKHX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBUS €ro Bubmiorexa LIOK
36 cywuectaoBanHs. Merounmku https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA — )
37 JleficTBUSI SIEKTPUUECKOTO TOKA ﬁgggl;l/?;]reezziorﬁl 02962
38 DJIEKTPUUYECKHI TOK B METAJLIaX, bubnnoreka [JOK
YKHJIKOCTSIX M rasax https://m.edsoo.ru/ff0a9838
39 DneKTpuyecKas 1erb 1 e€
COCTaBHBIE YaCTH
40 Cuna Toka. DIeKTpuIecKoe
HanpsOKEHUE.
'I'/IHCTp}IKTa)K o Th JI. p. Ne 4 Bubnmorexa [TOK
4l Vsweperirie i perymmponariie https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA" - )
'I'/IHCTp}IKTa)K o Th JI. p. Ne 5 BuGnuotexa LIOK
42 Msweperne i perymmponariie https://m.edsoo.ru/ff0a%e14
HanpspokeHus" — ]
o | e T B LOK
g P https://m.edsoo.ru/ff0aa738
BEILIECTBA
bubmuorexa [JOK
44 Pemenme 3axa- https://m.edsoo.ru/ff0aa738
| o B LOK
PIDREHIE. SaKO s https://m.edsoo.ru/ff0aad4a
yJacTKa Ienu
46 HNuctpykrax o Th JI. p.Ne 6 bubmuoreka [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

"UccnenoBanue 3aBUCUMOCTH CHUJTbI
TOKa, UJIYIIEro 4epe3 pe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3ucTope”

HOCJ’Ie,I[OBaTCJ'IBHOC " IapaljICIbHOC

https://m.edsoo.ru/ff0aa04e

47 COCIMHEHUS TPOBOTHUKOB
HNucrpykrax o Th JI. p.Ne
B BuGorera LOK
p P https://m.edsoo.ru/ff0aaa58
MIOCJIEI0BATEIbHOM COE€IUHEHUH
JIBYX pe3UCTOpOB"
Wucrpykrax no Th JI. p.Ne 8
"I[IpoBepka mpaBuiia i CUJIbI TOKA bubnmnoreka [JOK
49 :
IPH MapaLICIbHOM COCTMHECHUH https://m.edsoo.ru/ff0aadle
pe3uctopon"
50 saxoms Owa s pasammoro. Bubmotera LIOK
AP https://m.edsoo.ru/ffOaaf8a
COEIMHEHUS] TPOBOJTHUKOB
51 53661?; anlflfﬁ:?(ffooig;ca 3aKkoH bubmorexa [TOK
P ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
52 'I'/IOH;TEYEJ:E;IKHEO Zgoi.lpﬁl\ﬁog HOCTH bubmorexa [TOK
pel p | t https://m.edsoo.ru/ff0ab3e0
AIEKTPUIYECKOTO TOKA
DJIEKTPUYECKHUE LETH U
53 HOTPEOUTEIH FINEKTPHUUECKON bubnuorexa [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUECKHUE 3aPSJIbI. Bubnuotexa LIOK
54 3apspKEeHHbIE TeNna U UX

B3auMoencTBUs. I10CTOSHHBIH
ANEKTPUUYECKUH TOK"

https://m.edsoo.ru/ff0abd2c



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

55

KonTtponbHast pabora o Teme
"DneKTpUuUecKue 3apsbl.
3apspKeHHbIE Tela U UX
B3auMoaencTBus. I1oCTOSIHHDBIH
ANEKTPUUECKUH TOK"

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

56

57

ITocTostHHBIE MATHUTEIL, UX
B3auUMOJICUCTBUE

Wrorosas koHTpoJsibHasA paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nojie. MarauTHoe noJie
3eMiIH U €ro 3HaUeHUE IS KU3HU
Ha 3emiie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MaruuTtHoe nose
3JIEKTPUUECKOro Toka MarHuTHoe
I10JIC KaTYHUIKKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?

60

61

62

63

[IpuMeHeHre 31eKTPOMarHuToB B
TeXHHKE. [[eliCTBUS MarHUTHOTO
MOJISI HA POBOJHMK C TOKOM"

Onbitel @apazes. 3akoH
AIIEKTPOMATrHUTHON UHIYKITUH.
ITpaBuio Jlenua

ONEeKTPOABUTATEIL TIOCTOSIHHOTO
Toka. Mcrions3oBanue
JJIEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaGopartopHas paboTa
"KoHncTpynpoBaHue U U3y4eHue
paboThl 31ekTpoBUraTens”

OnekrporeHeparop. CriocoOb
MOJTYYCHHUS DIIEKTPUUCCKONH
SHEPruu. DIIEKTPOCTAHIINU HA
BO300HOBJISICMBIX HCTOYHHUKAX
SHEPIUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac74a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86c¢



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

Pemenue 3a1ay o reme

64 "DJIEKTPUYECKUE U MAaTHUTHBIC 1
sIBJICHUS"
65 netrpimccne n vammmie ) Butimaorera LIOK
p,, https://m.edsoo.ru/ffO0acb14
SIBIICHUS
66 [ToBropenue. PaboTa ¢ Tekcramu 1o 1 bubmmorexa [IOK
teme "TeruoBsie siBaeHUS" https://m.edsoo.ru/ff0acc5e
R BuGaorexa LIOK
Tox" P https://m.edsoo.ru/ff0acdc6
68 IToBTOpenue. PaboTa ¢ TekcTamu 1o 1
teme "MarauTHble SBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U pPOBbIE

Ne Tema ypoka KonT 1 Aara 00
/o Beero POJIbHbIE PaKTH4YeCcKHe u3yuenus Pa30oBaTEJIbHBbIC
padoThI padoThbI pecypcbl

1 MexaHnuyeckoe JBUKEHHE. 1
MarepuanbHas TO4Ka

2 Cuctema orcuera. OTHOCHTEIIBHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE npsMoOJIMHEIHOE 1 bubnnoreka [JOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIuHEeHOe

4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTh

5 [IpssMonnHetHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOT'O JABHKEHUS. 1
I'paduk ckopoctu
HNuctpykrax no Th
JL.p.Nel"Omnpenenenue yckopeHust

7 Teja MNPy paBHOYCKOPEHHOM 1 1 bubmorexa HOK

. https://m.edsoo.ru/ff0adb18

JBUKEHUHU 110 HAKJIOHHOM
IIJIOCKOCTH"

8 CBobonHoe nagenue tei. OnbIThl 1
lamunes
PaBHOMEpHOE ABMXKEHUE TTIO

9 okpyxHoctu. [lepuon u yacrora 1 bubnmoreka [JOK
obparmienus. JInuneiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 [leHTpOCTpEMUTENBHOE YCKOPEHUE 1

11 IIepssiii 3akoH Hprorona. Bekrop 1 bubnuoreka [IOK

CHIJIbI

https://m.edsoo.ru/ff0ae612
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Bropoi1 3akon HeroTona.

bubmuoreka [JOK

12 PaBHoeiiCTBYIOIIIAs CHITA https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubmuorexa [JOK
Cyrneprno3unus Cuil https://m.edsoo.ru/ff0ae982
14 Pewenne 3anad Ha npuMeHeHue bubmumorexa [IOK
3akoHOB Herorona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocru. akon T'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau mo reme «Cuita
YIPYTOCTHY
17 I:ISI?IT%YI;;ZI;I/IHCO)I(’I;ETJIZ.()E:[JI\/JI.Q ? bubmmorexa [TOK
pea https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bu6mmoreka [IOK
18 Crna Tpemis https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmoreka [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 'I'/IOH;TEYEJ:ZIKHEOKEE(I)J(;HP.I];E}?Ta bubmmorexa [TOK
el h H https://m.edsoo.ru/ffOaf8be
TPEHUSI CKOJIBKEHUS
| oo s B LOK
wo yupy ’ https://m.edsoo.ru/ff0afb8e
TpEeHUs
| S on e B LOK
‘ p 8 https://m.edsoo.ru/ff0af044
MmagcHUus
VYpok-koHdpepenuus "/[Bmxenue ten
23 BOKPYT IPaBUTAIIMOHHOTO IIEHTPA
(Conmueunas cuctema). ['anaktuku”
Pemenne 3agau mmo teme "Cuna Bubnmorexa [IOK
24 TSOKECTH Y 3aKOH BCEMUPHOTO

TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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[IepBas kocMHu4eckasi CKOpOCTb.

bubmuoreka [JOK

25 HeBecomMocTh 1 mieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaaIbHOM TOUKH.

26 AOGCOMIOTHO TBEPIOE TEIIO. bubmuorexa [IOK
PaBHoBecue TBEPIOro Teja C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILICHUS

27 MowmeHT cuibl. LlenTp TsxecTn

o8 Pemenue 3agau mo reme "MomeHT bu6mmorexa [IOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4

| Homoom x somporolpaor BuGorera LOK

. " ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
Kourponsuas ta Ne 1 1o Tem
30 "l\c/)lenglfmeiml)): i(l;HE;KJ:HPIe. o Bronmozexa LIOK
o " https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynec Tena. UMmynsc CUibl.

31 3aKOH COXpaHEHUsl UMITyJIbCa. bubnunorexa [JOK
VYrpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICHCTBUE

32 Pemenne 3agad mo teme "3akoH bu6nmoreka [JOK
COXpaHEHHsI UMITyJbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJAE U TEXHUKE"

bubmuoreka [JOK

34 Mexannyeckas paboTa U MOIITHOCTh https://m.eds00.ru/ff0b0as4

35 PaboTa cCuIIbI TSKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH M CHJIBI TPSHUS https://m.edsoo.ru/ff0b0db8

36 Penrenne 3amau

37 CBs13b SHEpruu U paboThI.

[ToTreHuuanbHas sHeprus
38 Kunernueckas sneprus. Teopema o bub6nuorexa [IOK

KMHETUYECKON YHEPTUHU

https://m.edsoo.ru/ff0b0c32
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3aKOH COXpaHEHMsI SHEPTUU B

39
MeXaHUKe
o
10| ey saona corpmmenns bu6morera LIOK
https://m.edsoo.ru/ffOb12fe
SHEPTHNY
41 KoiebarenpH0€E IBUXEHNUE U €T0 bu6mmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
2| Branymmenmss concSums Bumiorera LIOK
: https://m.edso0.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil U Npy>KUHHBINA
MasITHUKHU
bubmnoreka [IOK
44 Pemenne sanau https://m.edséfn.ru/ffOle?a
45 [IpeBparnieHue SHEPTrUU IPH
MEXaHUUECKHX KOJeOaHUIX
n ktax mo Th JI. p.Ne
46 ((O;;I;;eﬂiHHeO‘laCTfTEE IJ/;r Hsz/IO,[[a bubmaorexa [JOK
. https://m.edsoo.ru/ffOblaec
KOJIeOaHUH MPYKUHHOTO MasITHUKAY
WNucrpykrax o Th JI. p.Ne 6
47 «lIpoBepka HE3aBUCUMOCTH IIEpUOAA bubnuoreka [IOK
KoJieOaHMi TPy3a, MOJBEIICHHOTO K https://m.edsoo.ru/ff0b197a
HUTH, OT MACCHI TPy3a»
18| moammmcoen s, Tiponommto n Buoterca LIOK
’ https://m.edsoo.ru/ff0b21fe
MONEPEYHBIE BOJIHBI
49 MexaHn4yecKkrue BOJTHBI B TBEPIOM
tene. CelicMruYecKre BOITHEI
50 3Byk. Pacnipoctpanenue u
OTpa)KEHHE 3BYKa
51 Pemenue 3agau
52 ['poMKOCTB 3ByKa U BBICOTA TOHA.
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AKyCTHYECKHI pe30HaHC

Ypok-koHpepenmus "YubpTpa3Byk u

bubmuorexa [JOK

53 uHOPa3BYK B IPUPOIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
o | Romworemmk gk psor B LOK
' " https://m.edsoo.ru/ff0b25f0
Mexannyeckue KojieOaHusi U BOJTHbI
KoHnTtponbnas padora Ne o Teme
55 "3aKOHBI COXPAHEHUS.
Mexanuueckue KoneOaHusi ¥ BOJHBI"
56 DJIEKTPOMAarHUTHOE IOJI€. bubnnoreka [JOK
DJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-konpepennus "llkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
M cronp30BaHue 3J€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJII COTOBOI cBsI3H"
Pemienn Y Ha OIl HU
59 qSCTf)TLIeI: aHIJ[I?/IHLIa PIPEATIEE bubmorexa HOK
https://m.edsoo.ru/ff0b2c6c
DJICKTPOMATrHUTHBIX BOJIHBI.
o | Zacroumae o B LOK
" ‘ https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
o | oo e Tomoneiue B LOK
' https://m.edsoo.ru/ff0b3658
Connua u JIyHbl
62 3aKoH OTpa)K€HUs CBeTa. 3epKaia bubmorexa HOK
) ' https://m.edsoo.ru/ff0b38c4
63 Pemenue 3aga4 Ha IpUMEHEHUE
3aKOHA OTPAKCHHsI CBETa
64 Hucrpykrax no Th JL. p. Ne
7"N3y4eHne 3aKOHOB OTPaXKEHUS
65 [Tpenomnenue cera. 3aK0H bubnuoreka [JOK
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IMMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/ff0b3aea

[TosnHOE BHYTpEHHEE OTpaKEHHE
cBeta. Mcnonb3oBaHue MOJIHOTO

bu6mmoreka [IOK

66 BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIaX
VYpok-koHpepeHus
"Hcnonb30BaHNE OJIHOTO

67 BHYTPEHHETO OTPAKCHHUS:

CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
68 JIna3el. OnTUdeckas Cuiia JIMH3BI ﬁgggil/ﬁ?eﬁlsgérﬁlffObB f2c
69 [TocTpoenune n300pakeHHI B JIMH3aX bubmmorexa [TOK
https://m.edsoo.ru/ffOb444a
Nucrpykrax o Th JI. p.Ne

70 8"Omnpenenenue GpoxkycHOro bubnuoreka [IOK
PacCTOSIHUS U ONITHYECKOW CHITBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"

71 Ypok-koHpepenus "OnTuueckue bubnunoreka [JOK
JIMH30BbIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 kak onrudeckasi cucTeMa. bu6mmorexa [IOK
3peHue https://m.edsoo.ru/ff0b4684

73 VYpok-koHdepenuus "JlepexTot
3penus. Kak coxpanuts 3penne”

Paznoxenue 6enoro cBera B CIIEKTP.

74 OnebiTel HetoToHa. CroxxeHue bubnmoreka [JOK
CIEKTPaJIbHBIX BETOB. [lucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa

bubnnoreka [JOK

7 Peenne 3axas https://m.edsgj.ru/ffOcOeZa
BonHoBBIE CBOJICTBaA CBETA:

76 JTUCTiepcusi, THTEpPEPEeHITUS 1

Tudpakiys
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OmnwiTel Pe3epdopaa v uranerapHas

bubmuoreka [JOK

" MOJICITb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monenb atoma
bopa
79 aromom Keum Tomcisarme Bumorexa LIOK
' ’ https://m.edsoo.ru/ffOc144c
CIIEKTPbI
80 PagyoakTuBHOCTE M €€ BUIBI Bronmozexa LIOK
https://m.edsoo.ru/ff0c1672
81 Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
Hykiionnast Mmojielib https://m.edsoo.ru/ff0c18ac
82 PanroakTrBHBIE TPEBpAILICHUS. bu6mmoreka [IOK
H3oTomsl https://m.edsoo.ru/ffOclal4
83 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PaiOaKTHBHEIC ITPEeBpaIIeHUs" https://m.edsoo.ru/ffOclb4a
84 HToroBast KOHTpoONbHAs paboTa bubmorexa [IOK
https://m.edsoo.ru/ff0c1550
85 [Tepuon monmypacnaa
86 PannoakTuBHBIE M3Ty4YeHUS B bubnnoreka [JOK
PUPOJIC, METUITUHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SInepHbIe peakIuy. 3aKOHbI
87 COHXII))aHeHIESI 3a11:1»111030r0 u bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
MAacCOBOT'0O YHCell
88 DOHeprus CBSI3U ATOMHBIX SJIEP. bubnuorexa [JOK
CBs13b MaccChl U DJHEPTHH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SAnepHeie
peakuun"
90 Peakuuu cunTe3a u neneHus saep. bu6mmorexa [IOK
Wcrounuku sHepruu ConHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
SnepHas sHepreruka. [lerictBus
91 pPaauOaKTUBHBIX HU3TyUYCHUN Ha

JKHUBbIC OPraHrU3MBbI
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[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPOMArHuTHOE MOJIE.

bu6mmoreka [IOK

92 DJIEKTPOMArHUTHBIC BOJIHBI. 1 https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBeHus"
KonTponbHas padoTa 1o Teme
93 "DJIeKTPOMarHuTHOE TOJIE. 1
DIEeKTPOMArHUTHBIC BOJHBI.
KBanToBsie siBneHus"
94 [ToBTOpenue, obodIeHNKE. 1 bubmmoreka [IOK
"Bzaumoneiicreue Ten" https://m.edsoo.ru/ff0c245a
55 pacecimnascemenmn a1 BuGumorexa IOK
P o ,J,I https://m.edsoo.ru/ff0c2572
110 TeMe "TerIoBbIe MPOoIecChl
IToBTOpenue, 0600eHNE. Permenue
96 pacUETHBIX U KQUECTBEHHBIX 3a7a4 1 bubnuorexa [JOK
o Teme "KITJI TernoBbIx https://m.edsoo.ru/ff0c2a22
nsuraresei"”
5T pacecmnascemenm s 1 Bumoraxa LIOK
P i ! " https://m.edsoo.ru/ff0c2b30
o teMe "KIIJI anekTpoycTaHOBOK
98 [ToBTOpeHue, 06ob1IIeHNE. 1 bu6nmoreka [JOK
"CBeTOBEIE sIBIEHUS" https://m.edsoo.ru/ff0c2c52
o | ommeme doSaeme Fiboms | Busorea 101
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
100 [ToBTOpeHue, 06ob1IIeHNE. 1 bubnnoreka [JOK
"Konebanus 1 BOIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 060061IeHNE. 1 bubnmoreka [JOK
"CBeTOBEIE sIBIEHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, oboOIIeHNE.
102 " " 1
KBanTOBas u sijiepHas Gu3nKa
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJ151 YYUEHUKA

METOAUYECKUE MATEPHUAJIBI JIUIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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