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HHOACHUTEJBbHAA 3AIINCKA

[Iporpamma mo ¢u3muKe Ha ypoBHE OCHOBHOTO 0OOIIEro oOpa3oBaHMs COCTABJICHA Ha OCHOBE
MOJIO)KEHUH UM TpeboBaHMU K pe3yabTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTenbHO# mporpammel, npeactaBieHHbIXx B PI'OC OO0, a Takxke ¢ yuérom QenepalbHOI
paboueii mporpaMMbl Bocriutanusi 1 Konuenuuu npenonaBanus yuedHoro rnpeamera «Duznkay.

Coneprxanue mporpaMMmsl 1o (pu3MKe HampaBieHO Ha (GOPMHPOBAHUE E€CTECTBEHHOHAYYHOMH
rPaMOTHOCTH OOYYaIOLIUXCSl M OpPraHU3alui0 W3y4YeHUs (PU3UMKKU Ha JAEATeIbHOCTHOM ocHoBe. B
nporpaMme 1o (U3MKe YIUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO MpeaAMEeTa B pean3aiui TpeOOBaHHMA
®OI'OC OO0 K mIaHUPYyEeMbIM JIMYHOCTHBIM U METANPEJAMETHBIM pe3yJibTaTaM OOYYCHHS, a TaKKe
MEXITPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX IPEJAMETOB Ha YPOBHE OCHOBHOIO OOIIETO
o0OpazoBaHwUs.

[Iporpamma mo (u3MKEe ycTaHABIMBAeT paclpelesieHue y4yeOHOro marepuaga Mo ToaaM
oOyueHus (10 Kjiaccam), mpejiaraeT NPUMEpHYIO MOCIeI0BaTEIbHOCTh U3YUYEHUS TEM, OCHOBaHHYIO
Ha JIOTHKE Pa3BUTHS MPEIMETHOTO CO/ICPIKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YJatOLIIXCSl.

[IporpamMma no ¢usuke pazpaboTaHa ¢ IEIbI0 OKa3aHHUSI METOJINYECKOM MOMOIIH YUUTENIO B
CO37aHUU paboyel MPorpaMMBbl 110 Y4EOHOMY ITPEIMETY.

Ou3ukKa SBISAETCS CHUCTEMOOOPA3YIOUIMM JJIsi €CTECTBEHHOHAYUHBIX Y4E€OHBIX IMPEIMETOB,
MOCKOJIbKY (DHM3MUECKUe 3aKOHBI JIKAT B OCHOBE MPOIECCOB W SBICHHMA, M3Y4aeMBIX XHMUEH,
Ouonorueii, actpoHomueil u ¢usnueckoil reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHPa, PEIOCTaBISIET Hauboiee sSiCHbIe 00pa3ibl IPUMEHEHUSI HAYYHOTO METO/1a MO3HAHHMS,
TO €CTh CII0c00a MOJIy4YeHUS JOCTOBEPHBIX 3HAHUN O MUpE.

Opna M3 TJIaBHBIX 33734 (PU3MUECKOro 00pa3oBaHUS B CTPYKTYpe OOIIero oOpa3oBaHUs
COCTOHT B (JOPMHUPOBAHUY €CTECTBEHHOHAYYHON T'PAMOTHOCTH U MHTEpEca K HAyKe Y 00 yUJaroluXcs.

Wzyuenne ¢u3ukm Ha 0a30BOM YpPOBHE TPEAINONIATAET OBJIAJACHHE CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTeCTBEHHOHAYYHYIO TPaMOTHOCTb:

. HAy4YHO OOBSCHATH SIBIICHUS;

o OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHHUS,

o WHTEPIPETUPOBATh JaHHBIE M WCIOIB30BaTh HAyYHBIE JOKA3aTENbCTBA IS TMOIYYSHHS
BBIBOJIOB.

Ilenn wusydeHus (QU3MKK HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs ONPENEICHbI B
Konuenun mnpenogaBanus y4deOHoro mnpeamera «®Pusnka» B 00pa3oBaTeIbHBIX OpPraHM3ALUAX
Poccuiickoit  ®enepanuu, peanu3ylOIIMX OCHOBHBIE — 001Ie00pa3oBaTeNbHbIE  MPOTPAMMBI,
yrBepxkaA€HHON pemenueM Kosermm MunncrepcrBa mnpocsemeHuss Poccuiickoir ®enepanuu
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKu:

o MpUOOpEeTEeHnEe MHTEpeca M CTPEMJICHUS OOYYaloIIMXCS K HAyYHOMY M3YUYEHHUIO MPUPOIBI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

o pa3BUTHE  TPEACTaBICHMH O HAYYHOM METOAE TO3HaHus U (opMupoBaHue
MCCJIEIOBATEIBLCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBJICHUSM;

o (¢hopMHpOBaHME HAay4YHOTO MHPOBO33PEHUSI KaK pe3yibTaTa H3Y4YEHHMs] OCHOB CTPOECHHS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

o (dbopmMHpoBaHKE MPEJCTABICHUN O POJU (U3UKU A PA3BUTUSA JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHii;

o pa3BUTHE TMPEJCTaBICHMM O BO3MOXHBIX cdepax Oyayuieil npodeccruoHanbHON
JeSATeTLHOCTH, CBSI3aHHOW ¢ (DU3WUKOW, TOATOTOBKA K JajbHEUIIEMy OOYYEHHI0O B OTOM
HaIpaBJICHUU.

JoctuxeHne 3THX Iefed mporpamMmbsl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOLIEro oOpazoBaHUs
o0ecreunBaeTcsl pelIeHueM CIeIyIoIuX 3a1a4:



. npuoOpeTeHne 3HaHWN O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX,
DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBICHUAX;

. MpUOOpEeTeHNEe YMEHUN OMHCHIBATH U OOBSACHATH (DU3MUECKUE SBICHUS C HCIIOIH30BAHUEM
MOJTYYECHHBIX 3HAHUI;

. OCBOEHHUE METOJIOB PEIICHUS MPOCTEHITNX pacYETHBIX 3aj]ad C UCTOJIb30BaHUEM (DU3HUECKUX
MOJieJIel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

. pa3BUTHE yYMEHUW HAOIIOAATh MPHUPOJHBIC SIBICHUS ¥ BBITIOIHSATH OMBITHI, J1a00paTOpHBIC
paboThI U IKCTIEPUMEHTAIBHBIE UCCIIEAOBAHMUS C UCTIOIh30BAHUEM H3MEPUTEIHHBIX MPUOOPOB;

. ocBoeHue MnpuémMoB paboTel ¢ uHGMoOpManuend (UINYECKOr0 COAEPIKAHUSA, BKIIOYAs

UHPOPMAILIMIO O COBPEMEHHBIX JOCTI)KCHUSX (U3HMKH, aHAIU3 W KPUTUYECKOE OIICHUBAHHE
uHpOpMaLnu;

o 3HaKOMCTBO €O cepaMu TpoPecCHOHATBHON NEATEILHOCTH, CBS3aHHBIMH C (DU3HUKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIKEHHSX (PU3UUICCKON HAYKH.

Ha n3yuenue ¢usuku (0a30BbIid ypOBEHH) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl OTBOIUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezieln), B 8 kiacce — 68 yacoB (2 yaca B HEJeN0), B 9
kiacce — 102 gaca (3 gaca B HeeINIO).

[Ipennaraemerii B mporpamme 1o (u3MKe MepedeHb JTa0OopaTOpHBIX padOT W OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKTep, YUUTENb JIeJaeT BIOOP MPOBEACHUS TaOOPATOPHBIX PAOOT U OIBITOB
¢ Y4€TOM MHIMBHUAYaJIbHBIX OCOOCHHOCTEH 00YyYaroImuXcs, CIHCKA SKCICPUMEHTAIbHBIX 33aHHH,
npeiaraéMbIX B paMKax OCHOBHOTO IOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKe.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHNM OKPY:KAIOIIEro MUpa.

®usnka — Hayka o npupoze. SBineHus npuponbl. OU3NYECKHE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, AJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue dusnueckux BenuyuH. Pusnueckue MpHOOPEHI.
ITorpemnocTs M3MepeHuil. MexayHapoiHas CUCTEMAa €IUHHII.

Kak ¢u3uka u apyrue ecTecTBEHHbIC HAYKU U3Y4alOT Npupoy. EcTecTBeHHOHaYyUHBIH METOA
NO3HAHUSA: HAONIO/IEHHE, TIOCTAHOBKAa HAYYHOTO BONPOCA, BBIIBUIKECHUE TUIOTE3, SKCIIEPHUMEHT IO
MPOBEpPKE THUIOTE3, O0ObsACHEeHHE HalmoAaeMoro sBieHus. Onucanue (U3HUECKUX SIBICHUN C
IIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.
1. MexaHn4ecKkue, TEIIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
2. Ouznyeckue npuOOpPbl U MpoLeAypa MNPSIMBIX H3MEPEHHH AaHalOrOBBIM M IU(PPOBHIM
npubdopom.
Jlabopamopnwsie pabomot u onvimeol.
Onpenenenre UeHb! JJIEHUs MIKaJIbl U3MEPUTEIBHOIO TpHOopa.
H3mepenne paccTOsTHUMN.
W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETa.
Onpenenenue pa3MepoB MaJibIX TeJ.
N3mepenne Temriepatypbl IpU HOMOIIM KHJAKOCTHOIO TEPMOMETPA U TATYUKA TEMIIEPATYPHI.
[IpoBenenue uccneqoBaHus MO IPOBEPKE FMIIOTE3bI: JATbHOCTh MOJIETA MIAPUKA, MYILIEHHOTO
TOPU30HTAIILHO, TEM OOJIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.
Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUHU BelleCTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, MX pa3Mepbl. ONBITH, JOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIIECTBA.

JIBrxkenue wyacTull BemecTBa. CBsA3b CKOPOCTH JABHKEHHUS YaCTHI[ C TeMIIEpaTypoil.
bpoynoBckoe gBwxenue, auddysus. BsaummoneiicTBMe wyacTuil BelecTBa: MPUTSKEHHE U
OTTaJIKUBAHUE.

ArperaTtHble  COCTOSIHMSI ~ BEUIECTBA:  CTPOEHHE  Ta30B, OKUAKOCTEM M TBEPABIX
(KkpuCTaTMYECKUX) Tell. B3auMOCBs3b MeEXAy CBOWCTBAMH BEIIECTB B pPa3HBIX arperaTHhIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYIISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

ook wndE

1.  Habmonenue OpOyHOBCKOTO JBH)KEHUSI.

2.  HaOmonenue muddysum.

3.  HaOmionenue sBieHUHN, OOBACHAIOIUXCA TMPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHUI
BEIIIECTBA.

Jlabopamopnuie pabomol u onvimel.

1. OreHka n1uaMeTpa aToMa METOJIOM PsiIoB (C UCTOJIb30BaHuEeM (hoTorpaduii).

2. OnpIThI 10 HAOJIIOJICHUIO TEIJIOBOTO PACIIMPEHHUS T'a30B.

3. OmpITHI MO OOHAPYKEHUIO ACUCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHHSL.

Paznen 3. /IBu:kenune u B3auMo/jieiicTBue TeJl.

Mexannyeckoe aABukeHUE. PaBHOMEpHOE U HepaBHOMepHOe JBIKeHHE. CkopocTh. CpemHsist
CKOPOCTb IPU HEPABHOMEPHOM JIBMKEHHUH. Pacy€T myTH 1 BpEMEHU JABUKECHUS.

SIBrnenne nHepuuu. 3aKoH HHEpUMU. B3anmoaecTBrE TeN KaKk MPUYMHA U3MEHEHHSI CKOPOCTH
JIBIKEHUs Tell. Macca kak Mepa umHepTHocTH Tena. [lnoTtHocTs BemiectBa. CBsI3b IIIOTHOCTU C
KOJTMYECTBOM MOJIEKYJ B €AMHUIE 00BEMA BEIIECTBA.

Cuila Kak XapakTepucTuka B3aumoaencTeus ten. Cuiia ynpyroctd u 3akoH ['yka. 3mepenue
CHJIBI C TIOMONIBIO JTUHAMOMETpA. SIBIE€HHE TATOTEHHUS U cuia TshkecTh. CHila TSKECTH Ha APYTUX



maHerax. Bec Tena. Hesecomocth. CliokeHuE CHJ, HaAMpaBiICHHBIX IO OHOW MPSIMOM.
PaBHopelicTByromas cui. Cuna tpeHusi. TpeHune CKOJIbXEeHUs U TPeHHUE MOoKos. TpeHne B mpupojae u
TEXHUKE.
Hemoncmpayuu.
1.  HaGmoaeHne MEXaHUYECKOTO JBMKCHHS TENA.
N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUKEHHUS.
Habnronenue siBleHUs! HHEPLIUU.
Habumoienne n3MeHeHus: CKOpoCcTH MU B3aUMOJICHCTBUU Tell.
CpaBHeHHuE Macc 10 B3aUMOJICHCTBUIO TEIL.
CnoxxeHue cuil, HallpaBJIEHHBIX IO OJHOM MPSIMOH.
Jlaﬁopamopmﬂe padomul u onvimol.

SRS RN

1.  OnmnpeneneHue CKOPOCTH pPaBHOMEPHOrO JBMKEHHUS (IIapuKa B JKUIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajiee).

2.  OmnpeneneHue cpeAHEH CKOPOCTH CKOJBXEHHs Opycka WIM IIapuKa [0 HaKJIOHHOM
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPAOTO Tela.

4. OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsbkeHUs (aeopmaruu) MPYKUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OmnbITHl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbI TPEHHS CKOJIBKEHHMsS OT Beca Tela u

XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nea 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

HaBnenue. CriocoObl yMEHBILICHUS U yBelWdeHus naBieHus. JlaBieHue raza. 3aBHCHUMOCTh
JaBJieHUs Ta3a oT o0béMa, Temmeparypsl. llepenaya naBieHust TBEPIABIMU TEJAMU, KUJIKOCTSIMHU U
razamu. 3akoH [lackans. I[IHeBMaThuyeckue MaIIMHBL. 3aBUCUMOCTbH JaBJICHHUS KHUAKOCTH OT
nryounsl. ['mapocrarnyeckuit mapagokc. Coobmaromuecs CoCyapl. [ napaBIndecKkue MeXaHu3MEbI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUUMHBI CYIIECTBOBaHMS BO3AYITHON
o6onoukn 3emiu. Omnbit Toppuuermmn. W3mepenune arMochepHOro JaBiieHUs. 3aBUCHMOCTh
aTMoc(hepHOro MaBieHHs OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsr mis usmepenus armochepHOro
JTABJICHHSI.

JleiicTBHE KMJIKOCTH U raza Ha MOTpyXEHHOE B HUX Teno. BelTankuBaroiias (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

Hemoncmpayuu.

1. 3aBHUCHUMOCTD JABJICHUS Ta3a OT TEMIIEPATYPHI.

2. Ilepenaua maBneHMs KUAKOCTBIO U T'a30M.

3. CooOmaromuecs: CoCypl.

4, I'mapasnuueckwuii npecc.

5. IlposBnenue nencTBus aTMOCHEPHOTO JaBICHMUS.

6.  3aBUCHMMOCTH BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tela U IUIOTHOCTH
KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BBITECHEHHOM KHJIKOCTH.

8.  VYcnoBue miaBaHWs TEN: IJIABaHHWE WIIM TOTPY)KCHHE TEJT B 3aBUCHMOCTH OT COOTHOIICHUS

MJIOTHOCTEN Tea U KUJIKOCTH.
Jlabopamopnuvie padbomot u onvimol.

1.  UccrnegoBanue 3aBHCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOH B JKUAKOCTh YaCTH
Tena.

2. Onpenenenne BITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIO, IOTPYKEHHOE B KUAKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKWBAIONIECH CUJIbI, JTEWCTBYIOIIEH HA TEJIO B KHUJIKOCTH, OT
Macchbl Tela.

4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIBI, IEHCTBYIONIEH Ha TEJO B

KHUAKOCTH, OT 00BEMa HOprméHHOﬁ B XXUJAKOCTh 4aCTH TCJIa U OT IIJIOTHOCTHU KHUAKOCTH.



5.  KoncrtpyupoBanue apeomeTpa WIM KOHCTPYUPOBAaHUE JIOAKM U  OINpeaeieHue e€
TPYy30MOABEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTD. JHEprus.

Mexanundeckas padora. MOIIHOCTb.

[TpocTeie MEXaHHU3MBI: pbIYar, OJIOK, HAKIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBECHs pbIvara.
[IpumeHeHue npaBuia paBHOBECHs pbluara K 0y1oKy. «3onoToe npaBuio» Mexanuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocThie MeXaHU3MBbI B OBITY M TEXHHKE.

Mexanunueckas sHeprus. Kuneruueckas m norteHiuanbHas >Heprus. lIpeBpaiienue ogHoro
BHJIa MEXAHUYECKON YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. [IpuMepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenennue pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBI)KEHUU TeJla 10 TOPU30HTAIBHON
MIOBEPXHOCTH.

2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.

3. N3mepenne KIIJI HakTOHHOM MJIOCKOCTH.

4. N3yuenune 3aK0Ha COXpaHEHUS MEXaHUYECKOM SHEPIUH.

8 KVIACC

Pa3pen 6. TerioBble iBJICHHUS.

OcCHOBHbIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKON TEOpUM CTPOEHMs BeulecTBa. Macca u
pa3Mepbl  aroMOB M MoOJeKyld.  OnbITbl, MNOATBEPKAAIOUIME  OCHOBHBIE  IOJIOKEHHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPAOTO, KUIKOTO M Tra3000pa3HOro COcTOsHUM BemlecTBa. Kpucrannmuueckue u
amop¢ubie Terna. OOBSICHCHHE CBOMCTB ra3oB, JKUJIKOCTSH M TBEPIBIX TNl HA OCHOBE ITOJIOXKCHHIMA
MOJIEKYJIIPHO-KMHETUYECKOW Teopun. C(CmauMBaHuME M KaNWULIpHbIE sBIeHUs. TeruioBoe
pacUIMpEHNE U CKaTHE.

Temneparypa. CBsi3b TeMIepaTypbl €O CKOpPOCTbIO TEIUIOBOI'O JIBJKEHMSI YacTHLI.
Bnytpennss sueprusi. CriocoObl U3MEHEHUS BHYTPEHHEH >HEPruu: TEIUIoNepeaada U COBEpIICHUE
paboTel. Busl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHS, U3TyUYEHUE.

KonunuecTtBo TemnoTel. YnenabHass TEIUIOEMKOCTh BeEIIECTBA. Te€IUIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TermjoBoro Oamanca. [lnaBieHne W OTBepAeBaHUE KPUCTAIUTHUECKUX
BElIEeCTB. Y AenbpHas Tersora miasieHus. [lapoodpa3zoBanue u konaencanus. Mcenapenue. Kunenue.
VYaenbHas Teriora mapooOpa3oBaHHS. 3aBUCHMOCTh TEMIIEpaTypbl KHUIEHHS OT aTMOC(epHOro
JIaBJICHUS.

Brnaxnocts Bo3ayxa.

OHeprus ToIIMBa. Y ieJbHasi TeMI0Ta CrOPaHHUsL.

[Tpunnmne! padots! TemnoBsix apurateneit KI1J] temnoBoro npuratens. TemioBeie JBUTATENN
Y 3al1UTa OKPYKaIOIIEeH CPeIbl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.
Habntonenne OpoyHOBCKOTO JBHKEHHUSL.
Ha6mronenue quddysun.
Habmtoienue sSBiIeHU CMaYMBaHUsI U KAMMJUTSIPHBIX SBJICHHA.
Habinroienue TemnoBoro pacimvpeHus Ted.
W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUH W OXJIAXKICHHH.
[IpaBuna nuamepeHus TemnepaTypsl.
Bunael reruionepenaun.
OxJaxieHre Ipy COBEpUIEHUH PabOThlI.
Harpeanue npu coBepiiieHHH padOThl BHEITHUMH CHUJIAMH.
CpaBHeHHE TEMI0EMKOCTEN pa3INYHbIX BEIECTB.

LCoNoOARWNE

[EN
©



11. HabGmioneHue KUNCHUS.

12. HaOGmomeHure moCTOSTHCTBA TEMIIEPATYPHI MPH TIJIABICHUH.

13. Mopenu TerIoBbIX JBUTATEICH.

Jlabopamopnwvie pabomot u onvimeol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHUSL.

OnpIThI 10 BRIPAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.

OnbITH 10 HAOIOICHUIO TETIOBOTO PACIIMPEHHUSI TA30B, JKUIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBieHUs BO3IyXa B OaJUIOHE MINPUIA.

OnBITHI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTH JaBIICHUS BO3[yXa OT €ro 00bhEMa M HATrpPEBAHHUS
WM OXJIAXKICHUS.

arONE

6. [IpoBepka rUMOTE3bl JUMHEHHOM  3aBUCUMOCTHM  JJIMHBI  CTOJOMKAa  KUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaGmoienne u3MeHeHusI BHYTPEHHEH SHEPruu Teja B Pe3yIbTaTe TEIUIONepeaauu U paboThl
BHEILIHUX CHIL.

8. HccnenoBanue siBIeHUS TEIUIOOOMEHA TP CMENTMBAHUH XOJIOTHOW U TOPsIYeid BOJIBIL.

9. OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYUYEHHOTO BOJOW MPH TEIUIOOOMEHE C HarpeThiM

METAJIIMYECKUM LIUIUHIPOM.
10. Onmnpenenenuve yaenbHON TEMIOEMKOCTH BEIIECTBA.
11. HUccnenoBanue mpoliecca UCIapeHus.
12. Omnpenenenve OTHOCUTENBHOM BIaXXHOCTH BO3AyXa.
13. Ompenenenue yIenIbHON TEIUIOTHI IJIABICHUS JIbA.

Paznen 7. diiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

OnexTpuszauus Ten. JBa poaa 3JMeKTpUUECKHUX 3apsaaoB. B3aumopeicTBue 3apspKEHHBIX TEdl.
3akon Kynona (3aBHCHUMOCTh CHUJIBI B3aMMOJCHCTBHS 3apsOKEHHBIX TEI OT BEIUYMHBI 3apA0OB U
PAcCTOSIHUSA MEXY TeJIaMu).

DnekTpuueckoe moje. Hampspk€HHOCTH snekTpuueckoro mnois. [lpuHuun cymepro3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu anektpudeckux 3apsaaoB. DJIeMEeHTapHbIN dekTpuyeckuit 3apsa. CTpoeHue atoma.
ITpOBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

ONEeKTpUYECKUH TOK. YCJIOBHS CYHIECTBOBAHMS DJIEKTpHYECKOro ToKa. Mcrounukm
MOCTOSSHHOTO TOKa. JIeMCTBUSI 3IEKTpPUYECKOro TOKa (TEIIOBOE, XUMHYECKO€, MAarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. DOiekTpuueckoe HampspbkeHue. ColpoTuBIIEHHE
IIPOBOJAHMKA. Y JIEJIbHOE CONPOTHBJICHHME BemecTBa. 3akoH Oma Uil yyacTKa  LENu.
[TocnenoBarenbHOE U MapajieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTta 1 MOLTHOCTB 3JEKTPUYECKOro Toka. 3akoH Jxoymns—JleHna. DnekTpuueckue Lenu
NOTPEOUTENH IEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3ambikaHMe.

[locTostHHBIE MarHUTHL. B3auMOAEHCTBHE TMOCTOSHHBIX MArHUTOB. MarHuTHOE TIOJIE.
MarnuTtHoe 1osie 3eMJIM ¥ ero 3HaueHue Ui >ku3Hu Ha 3emuie. OnbiT Opcteaa. MarauTHoe mose
ANEKTPUUECKOr0o TOKa. [IpuMeHeHune 31eKTpoOMarHuToB B TeXHUKE. J[eficTBME MAarHUTHOTO MOJS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENH TTOCTOSHHOTO TOKA. VCcronbp30BaHue 3IEKTPOIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onerter ®apanes.  SIBieHne  dnekTpoMarHMTHOW — MHAyKuumu.  [IpaBuno  JleHma.
OnextporeHeparop. CrnocoObl MOMY4EHHUS DIEKTPUYECKOHM HHEpPruM. DIEKTPOCTAHIUM Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.
DJeKTpu3anus Tell.
JIBa posia JIEKTpUYECKUX 3apsI0B U B3aUMOJEICTBHUE 3apsyKEHHBIX TEIl.
Y CTpOHUCTBO U IEHCTBHE AIEKTPOCKONA.
DneKTpocTaTU4eCcKas MHIYKIHUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI/I0B.

asrONE



6 IIpOBOAHMKY M TUAIEKTPUKH.

7 MonenrpoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.

8.  McToYyHWKH MOCTOSTHHOTO TOKA.

9. JlelicTBUSA SIEKTPUYECKOTO TOKA.

10. DAEeKTpUUYECKUU TOK B KUIKOCTH.

11. T azoBblif pa3ps.

12. H3mepeHme CHIIBI TOKA aMIIEPMETPOM.

13. H3mepeHue 3MEKTPUUYECKOTO HATIPSKEHHS BOJTbTMETPOM.

14. Peocrar u Mara3uH CONPOTUBIICHUMN.

15. BzaumopeiicTBHE MOCTOSHHBIX MarHUTOB.

16. MonaenupoBanre HEBO3MOXHOCTH Pa3JICICHHUS MTOJIFOCOB MAarHUTA.
17. MonaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.
18.  OmsiT Dpcrena.

19. MaruuTHOE 1oJie ToKa. DIEKTPOMAarHur.

20. JleiicTBHE MarHUTHOTO TIOJISl HA MIPOBOTHUK C TOKOM.

21. DnexTpoABUTaTeNh NOCTOSIHHOTO TOKA.

22. UHccrnenoBaHue SBJICHUS JICKTPOMArHUTHOW WHIYKIIHH.

23.  Omnbitel Papajes.

24. 3aBUCHMOCTH HANpPaBICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHUSI.
25. DnekTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuusie pabomot u onvimol.

1. OnbITel M0 HAOIIOACHUIO AIIEKTPU3ALIUY TEJ UHAYKLIUEH U IPU COIPUKOCHOBEHUH.

2.  HccnenoBanue NEHCTBHS JIEKTPHYECKOTO MOJIS HA TIPOBOJHUKH U JUIICKTPHKH.

3. CoOopka 1 npoBepka padOThI HIEKTPUYECKOH 1IeTH MOCTOSHHOIO TOKA.

4.  U3mepeHue u peryiupoBaHUE CUJIbI TOKA.

5.  H3mepeHue u peryiupoBaHue HaPSKEHUS.

6.  HMccnenoBanue 3aBHCHMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOp, OT COMPOTHBIICHUS
pe3ncTopa M HAPsHKEHUs Ha PEe3UCTOPE.

7. OneITbl, IEMOHCTPUPYIOLUE 3aBUCUMOCTb 3JIEKTPUUYECKOI'O COMPOTHBIICHUS IPOBOJHUKA OT
€ro JJIMHBI, IUIONIAIN TIONIEPEYHOr0 CEYEHUS U MaTepHraa.

8.  IlpoBepka mpaBWiIa CIOXECHHS HANPSKEHWH IPH TOCIEAOBATEIFHOM COCTUHEHUU IBYX
PE3UCTOPOB.

9.  TlpoBepka mpaBuiia sl CHIIBI TOKA TPH MTAPAJUIETHHOM COSTMHEHHN PE3UCTOPOB.

10. Onmnpenenenne pabOTHI YNEKTPHUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. Onpenenenre MOLHOCTH NEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

12.  HccrnegoBaHue 3aBUCHMOCTH CHJIbI TOKA, HYILETO Yepe3 JJIaMIIOUKY, OT HalpsKeHUs Ha HEell.
13. Omnpenenenne KII/] narpesatens.

14. HccnenoBaHue MarHUTHOT'O B3aUMOJICHCTBUS OCTOSIHHBIX MarHUTOB.

15. HM3ydeHue MarHUTHOTO TOJIS IIOCTOSTHHBIX MATHUTOB MIPU UX O0BETMHEHNUHN U Pa3AeiICHHN.

16. MUccrnenoBanue neicTBUSA JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17.  OneITel, AEMOHCTPHPYIONINE 3aBHCHUMOCTH CHIIBI B3aMMOJCHCTBHS KATYIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HalpaBJIEHUs TOKA B KaTyIIIKe.

18. U3ydeHue neiicTBHS MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

19. KonctpynpoBanue u u3yuyeHue paboThl AJIEKTPOABUTaATENs .

20. WM3wmepenne KII1I 2meKTpoIBUTATEIEHON YCTAaHOBKH.

21. OmneIThl TO UCCIEAOBAHHUIO SBJICHUS JJIEKTPOMArHUTHOM MHIYKIMU: HCCIIEJOBaHUE
W3MEHEHHU 3HAYCHUS ¥ HATIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUS.



Mexanunueckoe naBmxeHue. MarepuanbHas Touka. Cucrema orcu€éra. OTHOCHUTEIBHOCTH
MEXaHUYECKOro  JBWKEHHWS. PaBHOMEpHOe mpsiMOJuHEWHOEe  ABWKeHue. HepaBHomepHoe
npsiMOJIMHEHOe BMKeHue. CpeHsis U MTHOBEHHAsi CKOPOCTh TeJla TPU HEPAaBHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHelHoe aBrkeHue. CBoOomHoe maaeHue. OmbIThI
lanunes.

PaBHomepHOe aBmkeHHe 1Mo OKpyxkHocTd. Ilepmon m wactora oOpamienus. JluneitHas u
yriioBas CKOpocTH. LIeHTpocTpeMUTeIbHOE YCKOPEHHE.

ITepBriii 3akon Hprorona. Bropoii 3akoH Herotona. Tperuii 3axkon Herotona. Ilpunuun
CYNEPIIO3UIUHU CHIL.

Cuita ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CHJla TPEHUs CKOJIbXEHUS, CUJla TPEHUS MOKOS,
JIpyrue BUJbI TPEHUS.

Cuna TsKeCTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpeHHEe CBOOOHOTO najieHus. [[Buxenue
rianeT Bokpyr Connia. [lepBast kocmudeckasi ckopocTb. HeBecoMOCTh U meperpy3Kku.

PaBHoBecue marepuanbHOl TOUKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Tena. M3meHenue wummynbca. MMmynbC cuibl. 3aKOH COXPAaHEHHUS] HMITYJbCa.
PeaktuBHOE NBHXKEHUE.

Mexanuueckass pabota W MomHOCTb. Pabora cun Tskectd, ymnpyroctd, TpeHus. CBs3b
sHeprun W paboTel. [loTeHIManbHAsT HSHEpPrUsi Teja, MOJHITOrO HaJ TOBEPXHOCTHIO 3EMIIU.
[loTreHumanbHast sHeprus cxatoil npyxuHbel. Kunermueckas sueprus. Teopema 0 KMHETHYECKOU
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

1. Ha0roienne MeXaHW4ecKOoro IBHKEHUS Tela OTHOCUTEIHHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHME TIyTeW U TPACKTOPUM ABUKEHHUS OAHOIO M TOTO € Telda OTHOCUTEIBHO Pa3HbIX
TEJI OTCUYETA.

3. N3mepenne ckopocTy U yCKOPEHHUS IPSIMOJIUHENHOTO JBUKEHUS.

4. HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHHUS.

5. Habmtoienue ABM>KeHUs Tela 0 OKPYKHOCTH.

6. HaGiroieHne MeXxaHW4eCcKuX SIBIICHUH, MPOUCXOIANINX B CUCTeMe oTcuéTta «Tenexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JBMKEHHH OTHOCUTENIBHO KaOMHeTa (PU3UKH.

7.  3aBHCHMOCTbH YCKOPEHHMs T€Jla OT MaccChl Tejla U IEHCTBYIOIIEH Ha HETO CUJIBI.

8. Habmtoienne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TEll.

9. H3MeHnenue Beca Tena npu yCKOPEHHOM JBHKCHUU.

10. Ilepenaua ummyinbca Npu B3aUMOACHCTBUU TEN.

11. TIIpeobpazoBaHus 3HEPTHH NPU B3aUMOIEUCTBUHU TEJl.

12.  CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUY.

13. CoxpaHeHHe UMITyJIbCa TPU A0OCOTIOTHO YIPYTrOM B3aMMO/ICHCTBHH.

14. HaOmioneHne peakTUBHOTO JIBHXKEHUSI.

15. CoxpaHeHre MEXaHUYECKON SHEPTUU MTPU CBOOOTHOM MaJCHUH.

16. CoxpaHeHHe MEXaHMUYECKOW YHEPTUU MPH JIBUKEHUU TeJa MOJ| IEHCTBHEM IPY>KUHBI.
Jlabopamopnuvie padbomovt u onvimol.

1. KoHctpynpoBanue Tpakta Juisi pa3sroHa U JajbHEMILIEr0 paBHOMEPHOTO JABMKEHUS IIapuKa
HNIN TEJICKKU.

2. Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUSI OpycKa WIIH IBHKEHUS IIapyKa 10 HAKJIOHHON
IIJIOCKOCTH.

3. OrnpezeneHne yCKOpeHUs Tela Mpy paBHOYCKOPEHHOM JBUYKEHUU 110 HAKJIOHHOW MJIOCKOCTH.
4. WccnenoBanne 3aBUCHUMOCTH NYyTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM JBHKEHUHM Oe3
Ha4yaJbHOU CKOPOCTH.

S. [IpoBepka runoressl: €ciau NpU paBHOYCKOPEHHOM JIBUKEHUU 0€3 HayallbHOM CKOPOCTH MyTH

OTHOCATCA KaK P HEYETHBIX YUCCJI, TO COOTBECTCTBYIOIIUEC ITPOMCIKYTKH BPCMCHU OJUHAKOBBI.
6. HCCJ’IG}IOB&HHG 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBXKCHUSA OT CUJIbI HOPMAJIBHOT'O JAaBJICHUS.



7. Ompenenenue ko3 UIIMEHTA TPEHUS CKOJIBKCHHUS.

8. Onpenenenne KECTKOCTU MPYKUHBI.
9. Omnpenenenue paboOTHI CUJIBI TPEHUS TP PAaBHOMEPHOM JBIDKEHHH Tela M0 TOPU30HTAIBHON
IIOBEPXHOCTH.

10. Ompenenenne paOOTBI CHJIBI YOPYrOCTH TMpPH MOABEME TIpy3a C HCIOIb30BaHUEM
HEMOABMKHOTO U IMOABHKHOIO OJIOKOB.
11. U3yueHue 3aKOHA COXpPAHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue KoJ1e0aHus U BOJHLI.

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEpPUCTUKHM KoOJI€OaHMM: IIEpUOj, YacToTa,
amMIuIMTyna. Martematnueckuii W NPYKHMHHBIM  MadaTHUKM. [IpeBpameHue dSHeprum mpu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxatomue KosiebaHus. BuiHyxneHHble KoneOaHus. Pe3oHanc. MexaHuueckue BOJIHBI.
CBolicTBa MexaHH4eCKUX BOJIH. [IpofonbHble U nonepeyHble BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHM4eCKHUe BOJIHBI B TBEPJOM TeJle, CEICMUYECKHUE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK u yIbTpa3ByK.
Hemoncmpayuu.

Habnronenune xoneGaHMii TEJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
Habntonenue xoneOaHuii rpy3a Ha HUTU U Ha TIPY’>KUHE.

Habnronenne BBIHYX/IEHHBIX KOJIeOaHH U pe30HaHCa.

Pacnpoctpanenue npoJoibHbIX U ONEPEUHBIX BOJIH (Ha MOJEIN).

HabnroneHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHUYECKHI pE30HaHC.

Jlaﬁopamopuble padomot u onvimol.

ook wdE

1.  Omnpenenenuie 4acToThl U Nepuoja KojaeOaHUH MaTEMaTHYECKOTrO MasiTHUKA.

2. Ormpenenenue 4acTOTHI M MEPHO/Ia KOJICOAHUH MPYKMHHOTO MasTHUKA.

3.  HccaenoBaHue 3aBUCMMOCTH IEpUoJia KOJeOaHUM MOJBEIIEHHOT0 K HUTU Ipy3a OT JAJUHbI
HUTH.

4.  HccaenoBaHue 3aBUCMMOCTH II€pHo/ia KoJeOaHuil Py KMHHOTO MasiTHUKA OT Macchl rpy3a.

5.  IlpoBepka HE3aBUCUMOCTU Mepuoja KoyieOaHWM Ipy3a, MOJBEIIEHHOTO K HUTH, OT Macchl
rpysa.

6.  OmeITHl, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTh TNeproja KojJeOaHUi MPYKHMHHOTO MasTHHKAa OT
MacChl Ipy3a U KECTKOCTH IPYKUHBI.

7. M3mepeHue ycKOpeHHs CBOOOIHOIO MaJECHHUS.

Pa3nes 10. D1eKTPOMAarHuTHOE MOJI€ M JIEKTPOMATHHUTHbBIC BOJIHBI.

DNeKTpOMarHuTHOE MoJie. DJIeKTPOMarHuTHble BOJHBI. CBOMCTBA 3J€KTPOMAarHUTHBIX BOJIH.
[IIkana 371€eKTpOMAarHUTHBIX BOJH. VCIIO/Ib30BaHNE IIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBA3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.

Paszpnen 11. CBeroBbIe sIBJICHUS.

JIyueBass mopnenb cBera. Mcrounuku cera. lIpsMonnHEMHOE paclnpoCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.

IIpenomiienne cBera. 3akoH NpenoMieHHsl cBeTa. [lolHOe BHyTpeHHee OTpa)K€HHE CBETa.
Hcnonb30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAAX.

JIunza. Xon mydeit B nun3e. OnTudeckas cuctema ¢oToarmnapara, MUKPOCKOIIA U TEJIECKOTA.
I'ma3 kak ontuueckas cucteMa. biIM30pyKOCTh U JadTbHO30PKOCTb.

Paznoxenue Genoro ceera B cnekTp. OnbiTel HptoToHa. Clio)keHHE CHEKTPAIbHBIX I[BETOB.
Hucniepcus ceera.



Hemoncmpayuu.

[IpsamonuHeiHOE pacipOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n306pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.

OnTHUYECKUN CBETOBO/I.

Xon ydeit B cobuparoieit TuH3e.

XoJ ny4deil B pacCerBaroIleu JIMH3E.

[Tonmy4yenne n300paXKeHUIA C ITOMOIIBIO JIMH3.

[Tpunnun neiicTBus goroanmnapara, MUKPOCKONA U TEJIECKOIIA.
Mopeins rnasa.

Pasnoxxenue 6enoro ceera B CIEKT.

12. TlomyuyeHue 6enOr0O CBETA MPHU CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnusie pabomot u onvimeol.

CoNoA~WNE

P
= o

1.  HccnenoBaHue 3aBUCUMOCTH yIJla OTPa’KEHUs CBETOBOT'O JIy4a OT yIjla MaJeHHUs.

2.  M3ydeHue xapakTepHCTHK N300pa)KCHUS MPEIMETa B INIOCKOM 3€pKalie.

3. HccnenoBaHme 3aBUCHMOCTH yIJIa IPEJIOMJICHHS CBETOBOTO JIyya OT yIJla TNAJCHUS Ha
TPaHHLE «BO3TYX—CTEKIO».

4.  TlonydeHue n300paxeHU ¢ TOMOIIbIO COOMPAOILIEH JIUH3BI.

5 Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMPAOIIEH JINH3BI.

6.  OmbITHI IO pa3I0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

7 OnbITHl IO BOCHIPUATHUIO IIBETA IPEAMETOB ITPH UX HAOIIOJCHNUHN Yepe3 LIBETOBbIE (PUIBTPHI.

Pa3nen 12. KBanToBble siBJIEHUS.

OmnswiTel Peszepdopaa u minanerapHas mozens aroma. Mozaens aroma bopa. Hcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PaguoaktuBHOCTE. Anb(da, 6eTa- u ramma-usznydenus. CTpoeHrue aToMHOTO siapa. HykionHas
MOJIeNIb aTOMHOTO sfpa. M3oronsl. PannoaktuBHbie npeBpamienus. [lepuoa momypacmnaga aTOMHBIX
anep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO M MAacCOBOTO YMCEN. DHEPrusi CBS3U
aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuun cuHTe3a M aeneHus anep. VICTOUHMKU >HEpruu
ConHua u 3B€37.

Anepnas sHepretuka. JleicTBUs paAMOaKTUBHBIX U3JIY4€HUI Ha )KUBBIE OPraHU3MBI.

Hemoncmpayuu.

1.  CnekTtpsl U3Iy4eHUs U MOTJIOIIECHUS.

2. CHexTpsl pa3IM4HbIX Ta30B.

3. Cnextp BozopoJa.

4. HaGmronenue tpexoB B kamepe Buibcona.

S. Pabota cuéTurika HOHU3UPYIOLUX U3TYyYEeHUH.

6.  Perucrpaums nzimydeHus: IpUPOJIHBIX MHHEPAJIOB U TIPOTYKTOB.
Jlabopamopuvie pabomul u onvimol.

1.  HaOmroneHue CIIOMIHBIX U IMHEHYATHIX CIEKTPOB U3JIyUEHUSI.
2. HccnenoBaHue TpeKoB: HU3MEPEHHE HHEPIMM YACTHULbI IO TOPMO3HOMY MyTH (IO
dororpadusm).

3. H3mepeHue paauoakTUBHOTO (hOHA.

IToBTOpHTE/ILHO-000011IAK0IIUIT MOYTb.

[ToBTOpUTENBEHO-0000IIAIONINI MOAYIb MpEAHA3HAYEH JJIs CHCTEMaTHU3aluu M 0000IIeHus
MIPEIMETHOTO COJAEPX AHUS U OIbITa JNEATEIbHOCTH, IPUOOPETEHHOIO MPH M3YYEHUHU BCEro Kypca
¢u3uKy, a TaKKe AN MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY SK3aMeHy MO (U3MKe s
00y4aromuxcsi, BHIOPaBIIUX 3TOT Y4eOHBIN PEIMET.

[Ipu U3y4eHUM AAHHOTO MOAYINS PEATU3YIOTCS M CUCTEMAaTU3UPYIOTCS BUABI IESTEIBLHOCTH,
Ha OCHOBE KOTOPBIX 00ECTIeUMBACTCS JOCTHKEHUE MPEIMETHBIX U METANPEIMETHBIX TUIAHUPYEMBIX



pe3yibTaToB 00yueHHs, (OPMHPYETCS €CTECTBEHHOHay4yHasi TPaMOTHOCTb: OCBOCHHME HAayYHBIX
METOJIOB HCCJIEIOBAaHUS SBJICHUM MPUPOABI M TEXHHUKH, OBJIAJEHUE YMEHUSIMU OODBICHATH
¢du3nveckue SBICHUS, TPUMEHSI TOJTyYCHHbIC 3HAHUS, PEIIaTh 33/1a4H, B TOM YHCJIE Ka4eCTBEHHBIC
Y DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNHMATBEHO NESTEIBHOCTHBIN XapaKTep JaHHOTO pa3/iesia peau3yeTcs 3a CU€T TOro, 4ro
oOyJaromiuecs BBIMOIHSIIOT 3aJaHKsl, B KOTOPBIX UM MpEJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBACHATH (pU3MUECKHE SBICHUS B
OKPY’KaroIllel MpUpoJie U MOBCEIHEBHOM KU3HU;

WCIOJIb30BAaTh HAYYHBIE METOABI HCCIECNOBaHUSA (PU3UYECKHX SBICHUIH, B TOM 4YHCIE IS
IIPOBEPKU THIOTE3 U MOJYUYEHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH Hay4yHbIE OCHOBBI HanOoJjiee BaXKHBIX JOCTHKCHHHA COBPEMEHHBIX TEXHOJOTHIA,
HallpuMep, MPAaKTUYECKOTO MCIOJIb30BAaHUS PA3JIMYHBIX HWCTOYHMKOB SHEPIUM HA OCHOBE 3aKOHA
IIPEBPALICHMS U COXPAHEHMSI BCEX U3BECTHBIX BUIIOB SHEPTUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue ¢pu3uku Ha ypOBHE OCHOBHOTO 00IEro 00Opa30BaHUs HANPABIECHO HA JIOCTHXKEHUE
JUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00Pa30BATENbHBIX PE3YyIbTATOB.

B pesynbrare wusyueHus (uU3MKM Ha ypOBHE OCHOBHOTIO 0O0IIEero o0pa3oBaHUA Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

. 1) maTprMoOTH4eCKOro BOCIIUTAHUS

. [] mposiBJIeHHEe MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOHN (pr3HuecKoi
HayKH;

. [J IEHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3UKOB;

. 2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

. ] TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CY)KJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHUECKHUX
po0JieM, CBS3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (DU3HKY;

o [} ocO3HaHME BaKHOCTU MOPATbHO-ITUUECKUX IPUHIUIIOB B I€ATENBHOCTH YUEHOTIO;

. 3) 3cTeTH4eCcKOro BOCIMTAHUSA:

. [ BOCHpHUSITHE ICTETHUYECKUX KadyecTB (hU3MUECKON HayKH: €€ TapMOHHYHOTO TMOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

. 4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

o [] oco3HaHWe IIEHHOCTH (PU3UYECKOH HAYKH KaK MOIIHOIO MHCTPYMEHTa IMO3HAHHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEHUIIEH COCTABIISIIONIEN KYJIbTYPBI,

. [] pa3BUTHE HAYYHOU TIOO03HATEITHFHOCTH, HHTEpPECA K UCCIIEI0BATEIHCKOM IESTEIIHHOCTH;

. 5) popMupoBaHus KYJbTYPbI 310POBbS H IMOLMOHAJIBHOIO 0J1arONMOJTyYHA:

. [] oco3HaHue IEHHOCTH Oe30macHOro oOpas3a KH3HU B COBPEMEHHOM TEXHOJIOTUYECKOM

MUpE, BA)KHOCTH IpaBUil 0€30I1aCHOIO MOBEJEHUS HA TPAHCIIOPTE, HA JOPOrax, C MJIEKTPUUECKUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

o [] copMHPOBAaHHOCTH HaBBbIKA pPe(IeKCHH, IIPU3HAHUE CBOETO MPpaBa Ha OMIMOKY U TaKOTO Ke
IpaBa y Jpyroro 4eioBeKa;

o 6) TpyaoBOro BOCIUTAHUSA:

o [] akTHBHOE ydYacTHe B PEIICHHH MPAKTHYECKUX 3a7ad (B paMKax CeMbH, 00pa30oBaTeIbHON

OpraHu3aIiy, TOpoa, Kpasi) TEXHOJIOTUYECKOM U COIMAbHOM HAMPaBICHHOCTH, TPEOYIOIINX B TOM
yucie U PU3NIeCcKnX 3HaAHUMH;

o [J MHTEpeC K MPaKTUYECKOMY M3yUeHUIO Mpodeccuid, CBI3aHHbBIX ¢ (PU3UKOM;
o 7) 3K0J10THYECKOr0 BOCTIMTAHUSA:
o (] opueHTalnMsi Ha MpUMEeHeHHE (UIMUECKUX 3HAHWK I pelIeHdsl 3a7ad B 00JiacTh

OKPY’KaIOIIEeH Cpenbl, MJIAaHUPOBAHUS TMOCTYMKOB M OIEHKM MX BO3MOXHBIX TOCIEICTBUN IS
OKPY’KaloIllel Cpeabl;

o [ oco3HaHMe II100ATBHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIeM U ITyTel UX pelieHus;

o 8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COLMAIBLHON U MPUPOTHOM Cpebl:

o [J moTpeOHOCTH BO B3aUMOJCHCTBHM MpHU BBHINOJIHEHUHM MCCIEAOBAHUNA M IPOEKTOB
(U3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

o (] MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIeATETbHOCTE;

o [J motrpeOHOCTh B (pOPMHpPOBAHUM HOBBIX 3HAHUU, B TOM YHuCie (GOPMYIUPOBATH HJIEH,
MIOHSITHS, TUIIOTE3bI O (QU3NYECKUX 0OBEKTAX U SIBICHUSX;

o [J oco3Hanue ne(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

o [J mIaHUpOBaHUE CBOETO Pa3BUTHUS B TPUOOPETEHIH HOBBIX (DU3HUECKUX 3HAHUI;

o ) cTpeMJIeHHE aHATM3UPOBATH U BBISBIISITH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMUKH,

B TOM YMCJIC C UCIIOJIb30BAHUECM (I)I/I3I/IHCCKI/IX 3HaHHI>i;



. [] olleHKa CBOMX JEHCTBHUH C Yy4€TOM BIHUSHHUS Ha OKPYXAIONIYIO CpPeay, BO3MOXKHBIX
rI100aIbLHBIX TTOCIIEACTBUM.

METANPEAMETHBIE PE3YJIbTATbHI
B pesynbrare ocBoeHus MporpaMMbl MO (pU3MKe HA YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs Y
oOyuyaromerocss Oyayr chopMupoBaHbl  MeTampeaMeTHble  Ppe3yJbTaThl, BKIIOYAIOIINE
MO3HABATEIIbHBIE YHUBEpCAJbHbIE Y4YeOHbIE JIEHCTBUS, KOMMYHUKATHBHBIE YHHUBEpCAJIbHbIC
yueOHbIe JIeMCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIE yueOHbIE AEHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJoruueckue geiicTBUA:

. BBISIBJISITH M XapaKTepPU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUIA);

. YCTaHABIIMBATh CYIIECTBEHHBIN MpPH3HAK Kilaccu(UKAIMKM, OCHOBAaHUS JUis OOOOLICHHS U
CpaBHEHUS;

o BBISIBJISITH 3aKOHOMEPHOCTM M IPOTUBOpEUUs B paccMaTpUBaeMbIX (pakTax, AAHHBIX U
HAOJII0JIEHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

. BBISBJISITH [PUYMHHO-CJICACTBEHHBIE CBS3M MPH U3YYCHUU (PU3NYECKUX SBJICHHUA U

NPOIIECCOB, JIeJaTh BBIBOJABI C HMCIIOJB30BAaHUEM JICAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUYCHHUH,
BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3SIX (DU3UUYECKUX BEINIVH,

. CaMOCTOSITENIbHO BBIOMpPATh CHOCOO perieHus y4eOHOH ¢u3nyeckoil 3amayn (CpaBHEHHUE
HECKOJIbKUX BAapUAHTOB pEIEHHs, BHIOOpP Hauboliee MOIXOASIIETO C YY4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBaTeIbCKue 1eiCTBHS:

o HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI MHCTPYMEHT ITIO3HAHMS;

o MIPOBOAUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IIJIaHY OIbBIT, HECIOKHbBIH (U3NYECKUi
9KCHEPUMEHT, HEOOJIbIIOE UCCIIeJ0BaHUE (PU3HUECKOTO SBICHHUS;

. OLICHMBATh HAa NPHUMEHUMOCTb M JOCTOBEPHOCTb WH(POPMAIMIO, IOJYYEHHYIO B XOJ€
WCCJIEIOBAHMS WM DKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (HOPMYITUpPOBaTh OOOOILIEHUS W BBIBOJABI 10 pe3yJbTaTaM HpPOBEAEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

. MIPOrHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3MUYECKHX MPOLECCOB, a TaKkKe

BBIIBUTaTh MPEINO0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

o MPUMEHSTh pPa3lIMYHbIE METOAbl, WHCTPYMEHThl M 3alpochl IpH IOUCKE U 0TOOope
MH(pOpMaLlMU WIN JaHHBIX C YUETOM IPENIoKEHHON yueOHOo! (hru3nueckoi 3a1auu;

. aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MH(POPMAINIO pa3IMYHBIX BUJIOB U
(bopM npecTaBIeHHUS;

. CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMAlbHYIO (GOpMy IMpeacTaBiIeHUs HHpOpManuu U
WITIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMHM CXEMaMH, AMarpaMMaMy, MHOH rpadukoil u ux
KOMOWHAIIASIMH.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el CTBHA:

. B X0Ji¢ 00CYXJeHUsI yueOHOTO MaTepHalia, Pe3yJbTaToB JaOOPATOPHBIX PadOT M MPOEKTOB
3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbl M BbICKA3bIBaTh MWJIEU, HAllEJICHHbIE Ha
peleHne 3aaui U noJiep:kaHue 0yaroxenareIbHOCTH OOLIeHNUS;

o COIIOCTABJIATH CBOU CYKJEHUS C CYKICHHSIMH JAPYTUX YYaCTHHKOB JMAajora, oOHapyXKUBaTh
pa3JIM4ME U CXOJICTBO MO3UILIHIA;

o BBIPA)XaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



. MyOJINYHO TPEACTABIATh Pe3yJIbTaThl BHIMOJIHEHHOTO (PU3UYECKOTO OIBITa (IKCIIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

o MOHMMAaTh M HCIOJb30BAaTh IMPEUMYIIECTBA KOMAHAHOM M WHAMBHIYaIbHON pabOTHl MpU
pELICHNH KOHKPETHOU (PU3NYECKO MPOoOIIeMbl;
o NPUHUMAThH LEJIM COBMECTHOM JIESITEbHOCTH, OPTaHU30BBIBATh JCUCTBHS MO €€ JOCTHKECHUIO:

pacupenesnsaTh pojin, 00CYKIaTh MPOILECCH M PE3YIbTaThl COBMECTHON pabOThl, 0000111aTh MHEHHS
HECKOJILKHX JIFOJICH;

. BBIIOJIHATE CBOIO 4acTb pPabOThl, JOCTUTas KadeCTBEHHOIO pe3ysbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JECUCTBHUSA C APYTUMH 4JIEHAMH KOMAaH/IbI;
o OLICHHMBATh KAaueCTBO CBOEro BKJaJa B OOIIMH IMPOAYKT MO KPUTEPUSM, CaAMOCTOSITEIBHO

c(OPMYIIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHUBepPcaJbHble YUeOHbIE 1elCTBUSA

Camoopranusanus:

o BBISIBJISITH MPOOJEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalMsX, TPEOYIOLUX Ui pPELIeHUs
buznyecKuX 3HaAHMUIA;

. OPUEHTHUPOBATHCSA B PA3JIMYHBIX MMOJIX0JAX MPUHATHSA PEIICHUM (MHINBUIYalbHOE, IIPUHSITHE
pellleHus B TPYIIe, IPUHITHE PEIICHUH TPYIINOii);

o CaMOCTOATENIbHO COCTAaBIISAITh QJTOPUTM  pelieHus (PU3MUECKOW 3a7aud WIM ITUIaHa

MCCJICIOBAHMS C YUETOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
npeJiaraeMble BApHAHTHI PEIICHHI;

o JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJVIEKT:

o JlaBaTh a/IEKBaTHYIO OLICHKY CUTYyallUu U MpeiaraTh IUlaH €€ N3MEHEHMS;

o OOBSICHATh TNPUUYUHBI JOCTMXKEHUS (HEIOCTH)KEHHUS) pPE3YJIbTaTOB JEATEIbHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

o BHOCHUTh KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJIHEHUS (PU3HUECKOTO

WCCJIC/IOBAHMSI WJIM IPOCKTA) HA OCHOBE HOBBIX OOCTOATENHCTB, H3MEHUBIIMXCA CHUTYaIIHUMH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBHUSM;
. CTaBUTH ce0s1 Ha MECTO JPYroro 4ejJoBeKa B XOJ€ CIOpa WU JUCKYCCUU Ha HAYYHYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

. MpU3HABaTh CBOE MPAaBO HA OUIMOKY IpU pelieHnr (GU3NYECKUX 3a/1ad WU B YTBEPXKIECHUSAX

Ha Hay4HbIE TEMbI M TaKOE K€ MPaBo JPYroro.
IMPEJIMETHBIE PE3YJIBTATDBI

K kxoHuy oOyuenust B 7 Kjacce NpeiMeETHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE JOJKHBI OTPaXXKaThb
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

o WCIIOJIb30BaTh MOHSATHS: (PU3MYECKHE U XUMHUYECKUE SIBJICHUS, HAONIOJACHUE, IKCIEPHUMEHT,
MoJielb, THUIOTE3a, €AWHMIBI (PU3NYECKUX BEJIUYMH, aTOM, MOJIEKYyJla, arperaTtHbleé COCTOSHUS
BemecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHW4YecKoe JBIKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, IPSIMOJIMHENHOE), TPAaeKTOpHs, paBHOAEHCTBYIOIIAs cuiia, AedopMmanus (yrnpyras,
IUIACTHYECKasi), HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;

. paznuuath siBIeHus (Auddy3us, TEMIOBOE IBIKCHHE YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBH)KEHUE, MHEPLIMS, B3aUMOJICIICTBHIE Tell, paBHOBECHE TBEPABIX TEI C
3aKpEIIEHHON OChIO BpAleHMs, IIepelaya JaBICHHs TBEPABIMHU TEIaMH, KUAKOCTAMHU U Ta3aMH,
aTMoc(epHOe NaBieHHe, IJIaBaHUE Tell, MPEBPALEHUS MEXaHUYECKOM HEPruH) MO OMUCAHUIO0 UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLINX JaHHOE (PU3UYECKOe SIBJICHUE;

o pacrno3HaBaTh IPOSBIECHUE M3YYEHHBIX (U3NYECKUX SIBJICHHUI B OKpY)KAIOIIEM MHUPE, B TOM
ymciie pU3nYecKue SBJICHUS B IPUPOJIE: IPUMEPDI ABUKEHUSI C Pa3IMUYHBIMU CKOPOCTSIMH B JKUBOM
U HEXHUBOU NpUpOAE, IEHCTBHE CHJIBI TPEHUS B MPUPOJE U TEXHHUKE, BIMSHHUE aTMOC(epHOro
JaBJICHUSI Ha JKUBOI OpraHu3M, IJIaBaHUE PbIO, pbIYard B TeJie YeJIOBeKa, MPH 3TOM MEePEBOAUTH



MPAKTUYECKYIO 33a4y B y4eOHYIO, BBIIEISATh CYIICCTBEHHBIE CBOWCTBA (TPU3HAKH) (PU3MUECKHX
SIBIICHUIA;

. OINMCHIBATh W3YYCHHBIE CBOWCTBA Ted M (U3MUECKUE SBICHUS, HCIONB3YS (U3NUECKUE
BEJIMUYMHBI (Macca, 00bEM, IUIOTHOCTh BEUIECTBA, BpEMs, MMyTh, CKOPOCTh, CPENIHASA CKOPOCTh, CHJIa
YIOPYTOCTH, CUJa TSKECTH, BEC Tela, CHJIa TPEHMs, JaBieHUE (TBEPAOro Teja, XKUAKOCTHU, Tasa),
BBITAJIKUBAIOIIAs CHUJIa, MeXaHu4yeckas paldoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KO3(DPHULMEHT MOJIE3HOTO JIEHCTBUS MEXaHW3MOB, KHHETUYECKAsi U MOTEHIMATIbHAsL YHEPIHUs), IPH
ONMCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKHUI CMBICI HCIONb3YyEMbIX BEJIMYUH, UX 0003HAYCHUS U
eIMHUIBl (DU3UYECKUX BEIMYUH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOIIME JAHHYIO (U3UUYECKYIO
BEJIMYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH IpaUKu H3YYEHHBIX 3aBUCUMOCTEH (pu3muecKkux
BEJINYUH;

o XapaKTepu30BaTh CBOICTBa Tel, (U3MUECKUE SIBIICHUS U TPOLIECCHI, MCIONb3Yys MpaBuiia
CJIOKeHHUs cuil (BIOJb OAHOM TpsMOK), 3aKkoH ['yka, 3akoH Ilackains, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pbryara (0J0Ka), «30JI0TO€ NMPABUIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHUYECKOU
SHEPruH, MPHU ATOM J1aBaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3alUCHIBAaTh €0 MaTeMaTH4YecKoe
BBIPAXECHMUE;

o OOBSACHATh (PU3NYECKUE SIBICHUS, MPOLECCHl U CBOWMCTBA TEN, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH MPUYMHHO-CIICIACTBEHHBIC CBS3H,
CTpOUTh OOBSICHEHHE W3 |—2 JOrMYecKMX IIaroB ¢ OHOpod Ha 1—2 W3y4eHHBIX CBOICTBa
busznyecKux SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

o pemars pacuéTHble 3a7auu B 1—2 neilcTBUs, UCIIONIb3Yys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMUYMHBI: Ha OCHOBE aHalM3a YCJIOBHUS 3aJaud 3alHChIBaTh KPaTKOE YCIIOBUE,
MOJICTABJIATh (PU3UYECKHE BETUYMHBI B (OPMYIBI U MPOBOAUTH Pacu&Thl, HAXOIUTh CIIPABOYHBIC
JlaHHbIE, HEOOXOUMBIE JUIsl PELICHUS 33/1a4, OLIEHUBATh PEAIMCTUYHOCTh NOJyYEHHOU PU3nUecKon
BEJIMYUHBI,

o pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU (PU3HUYECKUX METO/OB, B
ONMCAHUU UCCIIEJOBAHMS BBIACIATH IPOBEPSIEMOE NPEIIONIOKEHHE (TUIIOTE3y), pa3iuyarbh U
HMHTEPIPETUPOBATH MMOJYYCHHBIN PE3ynbTaT, HAXOIUTh OIIMOKH B XOJI€ OMBITA, JIeJaTh BBHIBOJBI 110
€ro pe3yibTaTaM;

. MPOBOJNTH OMBITHI MO HAOMIOAEHUIO (U3UYECKUX SIBICHUN WM (PU3UYECKUX CBOWMCTB Te:
dopMynupoBaTh TpOBEpsEMblE TPEAINONOKEHUs,, COOMpaTh YCTAaHOBKY M3 MPEASIOKEHHOTO
000py/10BaHus, 3alIUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBObL;

. BBITIONHATH TPSIMBIE H3MEPEHHUS PACCTOSHHS, BPEMEHH, MAacChl Tena, 00bEMa, CHIBI U
TEMIEPATypbl C HCIOJIH30BAHUEM aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
MpUOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEITHOCTH U3MEPEHHUI;

. IPOBOJIUTh HCCIIEIOBaHME 3aBUCHUMOCTH OJHOM (U3MUECKOM BEIWYMHBI OT JpPYyro c
UCIIOJIb30BaHUEM TMPSAMBIX HW3MEpPEHUil (3aBUCUMOCTH IYTH PAaBHOMEPHO MABIKYIIETOCs Tela OT
BPEMEHH JIBIDKCHHUs TeJa, CHJIbI TPEHHUs CKOJBXKEHHMs OT Beca Tena, KauecTBa 00paboTku
MOBEPXHOCTEH TENl M HE3aBUCHUMOCTH CHJIbI TPEHMsI OT IJIOLIAAM CONPUKOCHOBEHHS TEJ, CHJIbI
VIPYTOCTH OT YAJUHEHHS MPY>KUHBI, BHITAJKUBAIONIEH CUIIBI OT 00bEMa MOTrpyKEHHOM YacTu Tena
U OT IUIOTHOCTU JKUJKOCTH, €€ HE3aBUCMMOCTU OT IJIOTHOCTH Teja, OT IIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TENO, YCIOBUI MIaBaHUS TeJ, YCIOBUI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM Y4e€OHOTO HCCIIEOBaHMsl, cOOMpaTh YCTAHOBKY U BBINIOJIHATH W3MEPEHUS, CIeays
MPEUIOKEHHOMY TUTaHy, (UKCHPOBATh pE3YNbTaThl TMOJYYECHHOW 3aBUCUMOCTU (PHU3UUIECKHUX
BEJIMYMH B BHUJE MPEMIOKEHHBIX TabmuI W rpadukoB, [enaTh BBIBOJALI IO pe3ylbTaTaM
HCCJIEJIOBAHMUS,

o MIPOBOANTH KOCBEHHBIC M3MEPEeHUsI (PU3HUECKUX BETUYHH (TNIOTHOCThH BEIIECTBA KUIAKOCTH U
TBEPAOrO Tela, CHJia TPEHUS CKOJIbXKEHHUs, JaBleHHWE BO3/yXa, BbITAJKUBAIOUIAsl CHUJIA,
JeMcTBYIOMAs Ha MOTPYKEHHOE B KHUJIKOCTh TeNO, KO3(PUIMEHT MOJIe3HOro JEeHCTBHS MPOCTHIX



MEXaHU3MOB), CIEAysl MPENJIOKEHHONM WHCTPYKIMU: NpPU BBINOJHEHUHM HW3MEpEHHl coOuparh
SKCIIEPUMEHTANIBHYIO YCTAaHOBKY U BBIUMCIISTH 3HAUEHNUE NCKOMOW BEJIHYMHBI,

o co0Jro1aTh MpaBuiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaToOpHBIM 000PYyI0BaHHEM;

o YKa3blBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOMIAIOIINECS COCYAbl, OApPOMETp, pbluar, MOABMXKHBI M HEMOABIKHBIN OJIOK,
HaAKJIOHHAS [JIOCKOCTB;

o XapaKTepu30BaTh NMPUHIUIBI ASUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOPO Ha UX ONHUCAHUS (B TOM YHUCIIE: MOJUIMITHUKH, YCTPOUCTBO BOAOIIPOBOAA, THIPABINYECKUI
pecc, MaHOMETpP, BBICOTOMEp, MOPILIHEBOH HACOC, apeoMEeTp), HCIOJIb3ysl 3HAHUS O CBOMCTBAxX
buznyecKux sIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

o MPUBOAUTH NMPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPax) MPAKTUIECKOTO UCIOIb30BAHUS
(¢u3nUecKux 3HAHWI B TOBCEIHEBHOW XKU3HU Il oOecrieuyeHust 0€30MacHOCTH MpH OOpaIleHuH C
npubopaMd W TEXHUYECKHMMH YCTPOICTBaMH, COXpaHEHHs 3J0pPOBbS U COONIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKaIOIIEH Cpee;

o OCYILECTBISATH OTOOP MCTOYHMKOB MHpopManuu B MIHTepHETe B COOTBETCTBUU C 3a/IaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOMIMXCA 3HAHUM U MYyTEM CpPAaBHEHUS Pa3IMYHBIX
UCTOYHUKOB BBIIENIATh WH(POPMALHIO, KOTOpas SBISETCS NPOTUBOPEYMBON HIM MOXET OBITh
HEJ0CTOBEPHOI;

o WCTIOJB30BAaTh TIPU BBIIOJHEHUW YYEOHBIX 3aJaHUN HAYYHO-TIONYJSIPHYIO JIHUTEPATypy
(U3NIECKOT0 COMepKaHMUs, CIIPABOYHBIE MaTepHUalbl, pecypchl ceTd VHTepHeT, BIajeTh NpuéMaMu
KOHCIIEKTUPOBAHUSA TEKCTA, MpeoOpa3zoBaHus HHPOPMAIMK U3 OAHON 3HAKOBOI CHUCTEMBI B IPYTYIO;
o co3llaBaTh COOCTBEHHBIE KpaTKWE IUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HUCTOYHUKOB HMH(pOpMauu (PU3MUECKOTO COACpkaHHs, B TOM 4YHUCIE MyOJUMYHO JeNaTh KpaTKue
cOoOOImIeHNsT O pe3yibTaTaX NPOEKTOB WM Y4YeOHBIX HCCIEIOBAHUH, MpPH OSTOM T'PAMOTHO
WCIIONIb30BaTh M3YYCHHBIH MOHSATUHHBIA ammapar Kypca (U3UKH, CONPOBOXKAATh BBICTYILICHUE
Mpe3eHTAlNEN;

o MIPU BBITIOJTHEHUHU Y4EOHBIX MPOEKTOB M MCCIEIOBAHUIN paclpeaesisiTh 003aHHOCTH B TPYIINE
B COOTBETCTBHHM C IIOCTAaBICHHBIMH 3a/ladyaMH, CJIEIUTh 32 BBINOJIHEHHEM IUIaHA JCWCTBUIA,
QJICKBaTHO  OIICHMBAaTh COOCTBEHHBIH BKJAN B  JICATENBHOCTh TPYIIBI, BBICTPaWBaTh
KOMMYHHKaTHUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHUX.

K xonmy oOyuenust B 8 kjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpakaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

o WCTIOJIH30BATh TOHATHS: Macca M pa3Mepbl MOJIEKYJI, TETIOBOE JIBIKEHHE aTOMOB M MOJICKYIL,
arperaTHple COCTOSHUSI BEIIECTBA, KPUCTAUIMYECKHME M aMop(HBIC Teia, HACHIIEHHBIA |
HEHACBIILICHHBI Tap, BJIAXXHOCTh BO3AyXa, TeMIepaTypa, BHYTPEHHsSI JHEprus, TeIIOBON
JIBUTATENlb, DSJEMEHTApHBIA DIEKTPUYECKHIA 3apsjl, OJIEKTPHUECKOE T0Jie, TPOBOTHUKH U
JUBJIEKTPUKH, TIOCTOSHHBIHN 3JEKTPUYECKUH TOK, MArHUTHOE IOJIE;

o pa3nmuyath SBICHUS (TEIUIOBOE paCIIUpEeHHEe W CKaTHe, TeIulonepenada, TerIoBOe
paBHOBecHe, CMayMBaHHWE, KAlWUISIPHBIC SBICHUS, WCIIAPEHHE, KOHJCHCAIHS, IIJIaBICHHUE,
KpUcTalu3anus (OTBepJeBaHUE), KHUIEHHE, Teronepeaaya (TeIonpoOBOIHOCTb, KOHBEKIIMS,
U3Ty4YCHHUE), DIIEKTPHU3AlUs Tell, B3aUMOJCHCTBUE 3apsO0B, JCUCTBUS DJICKTPUYECKOTO TOKa,
KOPOTKOE€ 3aMbIKaHUE, B3aMMOJICHCTBHE MAarHUTOB, IEHCTBHE MArHUTHOTO MOJS HAa MPOBOJHHK C
TOKOM, JJIGKTPOMAarHWTHas WHIYKIHS) IO OINMCAHHWI0O WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3HUECKOE SBICHUE;

o pacro3HaBaTh MPOSIBIICHHE M3YyYCHHBIX (PH3MUECKUX SIBICHUHA B OKPYXKAIOIIEM MHUpE, B TOM
yrcie (pu3muecKue SBICHHUS B MPUPOJE: TOBEPXHOCTHOE HATSHKEHHE M KANWJUISPHBIC SBICHHUS B
OpUpojie, KPUCTAJUIBI B Mpupoje, uznydenue CojHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3BI,
o0Opa3oBaHUe POCHI, TyMaHa, WHEsI, CHETa, DJIEKTPUYECKHE SBICHUS B aTMOc(epe, FIEKTPHIECTBO
KHUBBIX OPTaHU3MOB, MAarHUTHOE T10JI€ 3eMJIH, Apei] MOoI0COB, POJIb MATHUTHOTO MOJIS ISl )KU3HU



Ha 3emiie, MOJIIPHOE CUSHUE, IIPH STOM MEPEBOIUTH MPAKTUYECKYIO 33/1auy B yU4eOHYIO, BBIICTSATH
CYIIIECTBEHHBIC CBOWCTBA (MPU3HAKN) (DU3UUECKUX SIBICHUI;

. ONKCHIBATh W3YYCHHBIE CBOWCTBA TeNl U (DU3UYECKHE SBICHHS, HCIOJIB3Yys (QU3NISCKUE
BEJIMUMHBI (TemIepaTypa, BHYTPEHHsI DHEPIus, KOJIUYECTBO TEIUIOTHI, yleIbHas TEII0EMKOCTh
BELIECTBA, y/JEJIbHAs TEIUIOTA IUIABJICHUS, y€IbHas TEIUIOTa 1apooOpa3oBaHus, y/eiabHas TEIUIOTa
CropaHusi TOIUIMBA, KOX(PQUIMEHT IOJIE3HOr0 ACHCTBHS TEIUIOBOM MAIMHBI, OTHOCUTENbHAs
BJIQXHOCTh BO3/AYyXa, OJJEKTPUUYECKUN 3apsl, CHJIa TOKA, OJIEKTPUYECKOE HamNpsHKeHHE,
CONPOTUBIIEHUE TMPOBOJAHHUKA, YIEIbHOE CONPOTUBICHHE BEIIECTBa, paboTa U MOUIHOCTh
AIIEKTPUYIECKOTO TOKA), IPHU OMKMCAHUU TPABIILHO TPAKTOBATH (DU3HUECKUN CMBICT HUCIOJIB3YEMbIX
BEJIMYMH, 0003HAUEHUs M €IUHUIIBI (U3UYECKUX BEIUYMH, HaXOAUThb (OPMYIIbI, CBSA3BIBAIOIINE
JaHHY!0 (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaduKh W3Y4EHHBIX
3aBHUCUMOCTEH (PU3NUECKUX BEIUUNH;

. XapaKTepu30BaTh CBOMCTBa Tell, (DU3MYECKHE SBICHHUS M TPOIECCHI, UCIOJB3Ys OCHOBHBIE
MOJIOKEHUSI MOJIKYJIIPHO-KMHETUUYECKOW TEOPHHM CTPOCHUSI BELIECTBA, MPHUHIUI CYNEPHO3ULINU
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHMs 3apsjia, 3akoH OMa JJisl yuyacTKa LeMu, 3aK0H
Jxoyns—Jlenna, 3aKOH COXpaHEHHUsI SHEPTHH, IIPH STOM JIaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA
U 3alIUCBIBATh €0 MAaTeMAaTHUECKOE BBIPAKEHUE;

o OOBSCHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEJN, B TOM YHCJIC U B KOHTEKCTE CHTYAIlHi
MIPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH NPUYUHHOCICACTBEHHBIC CBSI3U, CTPOUTH
o0BsicHeHHEe U3 1—2 JOrMYecKHX IIaroB ¢ OMOpod Ha 1—2 H3y4YEHHBIX CBOMCTBA (PUIUUECKHUX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

o pemiats pacuéTHbIe 3a7a4u B 2—3 JEHCTBHS, UCIIONIB3Yys 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE
dbusznueckue BENMYMHBI: Ha OCHOBE aHajdM3a YCIOBHUS 3aJaud 3alHChIBATh KPAaTKOE YCIIOBUE,
BBISBJISITh HEJIOCTATOK JAHHBIX JUISI PEIICHHS 3a/1a49M, BRIOMPATh 3aKOHBI U (DOPMYIIBI, HEOOXOIMMBIE
JUIst €€ pelIeHus, TPOBOJAUTh PacYEThl M CPAaBHUBATH MOTYYCHHOE 3HaYCHHE (PU3NYECKOM BETUUHHBI
C U3BECTHBIMH JIAHHBIMU;

o pacrno3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh HPU MOMOLIU (U3UYECKUX METOMOB,
UCIIONB3YSl OIMCAHUE MCCIENOBAaHUS, BBIICNIATH IPOBEPSEMOE MPEIIOJIOKEHUEe, OLIEHUBATh
MPaBUIILHOCTH TOPSIKA MPOBEJCHUS UCCIIEI0BAHMS, JIeTIaTh BHIBOJIBL;

. MPOBOAMTH OMBITHl MO HAOMIOAEHUIO (PU3MYECKUX SBIECHUN WM (U3MYECKUX CBOMCTB Tel
(KanWIIIsipHBIE SIBJICHUS, 3aBUCUMOCTD JIaBIIEHUS BO3AyXa OT €ro o0bEéMa, TeMrepaTypbl, CKOPOCTH
mpoliecca OCTHIBAHHS W HArpeBaHMsl MPU H3IYYCHUH OT IBETa HM3JIydaromieil (MOTJIOIIaroNIei)
MOBEPXHOCTU, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPHI KUAKOCTH U IUIOMIAIN €€ TOBEPXHOCTH,
ANIEKTPHU3ALUS TET W B3aWMOJEHCTBUE JJICKTPUUECKUX 3aps/ioB, B3aMMOJICUCTBHE IMOCTOSHHBIX
MarHuTOB, BU3YyalH3allisl MAarHUTHBIX TMOJIEW MOCTOSHHBIX MarHUTOB, JEHCTBHS MarHUTHOTO TOJS
Ha TPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHWTa, CBOMCTBA AJIEKTPOJBHUTATENS MOCTOSTHHOTO
TOKa): GOpMYIHPOBATH MPOBEPSIEMBIE MPEANOIOKEHHS, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHMs, OTUCHIBAThH X0/ OMBITA U (POPMYITUPOBATH BHIBOIBI;

o BBIMIOJIHATh TPSIMbIE MU3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIbHON BIAXKHOCTU BO3/1yXa, CHUIIbI
TOKa, HANPSDKEHUS C HMCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATUMKOB (PU3NYECKUX BEIUYHH,
CpPaBHUBATH PE3YyJIbTAThl U3MEPEHUN C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH;

. MPOBOJNTHh HCCIICJIOBAHUE 3aBUCUMOCTH OJHOW (DM3MUYECKON BETUYMHBI OT JAPYrol ¢
WCITOJIb30BAaHUEM TPSIMBIX M3MEPEHUN (3aBUCHUMOCTH COMPOTHUBIIEHUS MPOBOJHUKA OT €r0 JJIHUHBI,
IJIOIIAU TIOTIEPEYHOT0 CEUEHHUs U YIETbHOIO COMPOTUBIICHUS BEIIECTBA MPOBOJIHMKA, CHIIBI TOKA,
UYIIEro Yepe3 MPOBOJHUK, OT HAIIPSKEHUSI Ha MTPOBOJIHUKE, UCCIIEIOBAHKE MTOCIIEI0BATEILHOTO U
NapaJuieIbHOTO COSAUHEHUN MPOBOIHUKOB): TUIAHUPOBATH MCCIIEIOBAaHHUE, COOMPATh YCTAHOBKY H
BBHITIOJHATh U3MEPEHHUsI, CIeAysl MPEeIIOKEHHOMY IUTaHy, (PUKCUPOBATH PE3YNbTAThl MOTYYCHHON
3aBUCUMOCTH B BU/IE TAOJIUII ¥ TPaUKOB, J€IaTh BHIBOJIBI 110 PE3YJITATaM HCCIICIOBAHUS,

. MPOBOANTh KOCBEHHBIE W3MepeHuss (U3NYECKUX BENUYUH (yIenbHas TeMI0EMKOCTh
BEIIECTBA, COPOTUBJICHHE MPOBOIHMKA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA): MIIAHUPOBATh



U3MEpeHusi, coOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAysd NpPEUIOKEHHOW HHCTPYKIUH, U
BBIUMCIIATH 3HAUEHHE BETMUUHBI,

o co0Jro1aTh MpaBuiia TEXHUKH OE30MAaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHUEM;

o XapaKTepu30BaTh NMPUHIUIBI ASUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWUCTB C
OMOpON Ha UX ONMHcaHus (B TOM YHCJIE: CUCTEMa OTOIUICHHS] JOMOB, TUTPOMETp, NapoBas TypOuHa,
aMIEpPMETpP, BOJIBTMETP, CUETUYMK 3IIEKTPUUYECKON HHEPruM, 3JIEKTPOOCBETUTENIbHbIE HPUOOPHI,
HarpeBaTeNIbHBIE AIIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE MPEJOXPAHUTEH, SJICKTPOMArHUT,
AIIEKTPOABHUraTeNb MOCTOSHHOTO TOKA), UCHOJB3Yysl 3HAHUS O CBOMCTBaX (PM3MYECKUX SIBICHUH U
HeoOXouMble (PU3HUECKHe 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U M3MEPUTENbHBIE TPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (PKUJKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JIBUraTEIb
BHYTPEHHETO CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUYECKUX Lenen ¢
MOCJIEIOBATEIBHBIM M TTApAIIJICIbHBIM COCTUHEHUEM AJIEMEHTOB, pa3iindas YCIOBHbIE 0003HAUCHUS
3JIEMEHTOB JIEKTPUUYECKUX IeMeil;

° MPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPax) MPAKTUIECKOTO UCIOIb30BAHUS
¢u3nUecKux 3HAHWI B TIOBCEIHEBHOW KU3HU Uil oOecrieueHusi 0€30MacHOCTH MpU OOpalIeHuu ¢
npubopaMd W TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHsI 3/0pPOBbS U COONIOJCHUS HOPM
HKOJIOTMYECKOTO MIOBEJICHUS B OKPYKaIoILeH cpefe;

o OCYIIECTBIATh MOMCK HMH(MOpManuu (QU3NYecKoro cojepkaHusi B VHTepHETe, HA OCHOBE
UMEIOLINXCS 3HAHUNA U MyTEM CpaBHEHHS JOMOJHUTEIbHBIX UCTOYHHUKOB BBIACNATH WH(OPMALIHUIO,
KOTOpAst SABJSIETCS MPOTUBOPEUUBOI M MOXKET OBITH HEIOCTOBEPHOM;

o WCIOJIb30BaTh TMpPHU BBINOJHEHUH YYEOHBIX 3aJaHUNl HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
bu3nYecKoro coaep)kaHus, CIpaBOYHbIE MaTepuabl, pecypchl cetu MHTepHeT, BIaaeTs npuéMaMu
KOHCIIEKTUPOBAHUs TEKCTA, IpeoOpa3oBaHusl MHPOPMALUK U3 OAHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
o CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M KpaTKHE YCTHbIE COooOmeHus, o00o0Ias
WH(GOPMAIIMI0O U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOrO COJIEp)KaHUs, B TOM UHWCIE MyOIMYHO
MNpEaACTaBIATH PE3YJIbTAThI HpOGKTHOﬁ nJIn HCCJIC[IOB&TGJIBCKOﬁ ACATCIIBHOCTHU, ITPU 3TOM I'paMOTHO
HCIIONIb30BaTh M3Y4YCHHBIH MOHSATUHHBIA ammapar Kypca (U3UKH, CONPOBOXKAATh BBICTYILICHUE
MpE3EHTALNE;

. IPU  BBHINOJHEHUH YYEOHBIX MPOEKTOB U HCCIENOBaHMHA (U3NYECKUX IPOLIECCOB
pactupeaciiaTh 00s13aHHOCTH B rpymmnc B COOTBETCTBUH C IOCTABJICHHBIMH 3agad4aMH, CICAUTH 3a
BBITOJIHEHUEM IIJIaHa IEHCTBUI U KOPPEKTUPOBATh €ro, aIeKBaTHO OI[EHUBAaTh COOCTBEHHBIN BKJIa[
B ACATCIIBHOCTD I'PYIIIbI, BBICTPAMBATh KOMMYHUKATUBHOC BSaHMOILGI\/JICTBI/Ie, MPOABJIAA TOTOBHOCTDH
paspenatbe KOH(IUKTHI.

K kxoHuy oOyueHus B 9 kiacce rnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJKHBI OTpPaKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

o HUCIIOJIB30BAaTh TIOHATHUA: CcucremMa OTC'-IéTa, MaTcpHraJIbHas TOYKa, TPACKTOpHUA,
OTHOCHUTEJIbHOCTh MEXAaHUYECKOIro IBMXKEHMs, nedopmanus (ympyras, IUlacTUYecKas), TpEeHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHHME, HEBECOMOCTb M IEeperpys3k, LEHTp TSDKECTH, aOCOIIOTHO
TBEPIIOE TEJO, IEHTP TSHKECTH TBEPIOTO Tella, PABHOBECHE, MEXaHHUYECKHE KOJICOAHUs M BOJIHBL,
3BYK, HHQPaA3BYK U YJIbTPa3BYK, 3I€KTPOMArHUTHBIE BOJHBI, IIIKAJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OMM30PYKOCTh M JATbHO30PKOCTH, CHEKTPHI UCIYCKAHWs W TOTJIOMEHHS, anb(pa, O0eTa- U ramma-
U3JTY4EHUs!, U30TOIIb, SiAepHAs YHEPTEeTHKA,;

° paznuuaTh SBIEHUA (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJMHEWHOE JBWIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBW)KEHUE, CBOOOAHOE TaJIeHHE TeJl, pABHOMEPHOE JIBHKCHHE
0 OKPYXHOCTH, B3aMMOJICHCTBHE TeJ, PEAKTUBHOE JIBWXKEHHE, KOJeOaTelbHOe JBUKEHUE
(3aTyxaroImue M BBHIHYKJICHHBIE KOJIeOaHUs), PE30HAHC, BOJTHOBOE JIBIDKCHHE, OTPAKEHHUE 3BYKA,
NpSAMOJIMHEHHOE paclpocTpaHeHHe, OTPaKeHHUE M TIPEeIOMJICHHE CBeTa, IIOJHOE BHYTpPEHHEe
OTpa)kKeHHE CBETa, pasjioKeHUe OeIoro CBeTa B CHEKTP M CJIOXKEHHE CIEKTPalIbHBIX IIBETOB,
JMCIIEPCHUs CBETa, €CTECTBEHHAas paJMOaKTUBHOCTb, BO3HHMKHOBEHHE JIMHEWYATOTO CIEKTpa



U3JTy4eHHs) MO OMMCAHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX
JIaHHOe (U3UYECKOE SBJICHHCE,

° pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (DM3NYECKHUX SIBJICHUN B OKPYXKAIOIIEM MHpe (B TOM
ymuciie (U3NYEeCKUe SBJICHUS B MPHUPOJAE: MPWIMBBI M OTIUBBI, JABIMKeHUE IiaHeT ColHeyHOU
CUCTCMbI, PCAKTHUBHOC MOBWXCHHUC JKUBLBIX OPraHu3MOB, BOCIIPpUATHC 3BYKOB JKUBOTHBIMHU,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMHU, X0, IBETA TE€J, ONITUYECKUE SBJICHUS B IPUPOJE,
OMOJIOTUYECKOe JICHCTBHUE BHJIUMOTO, YIbTPA(QHOIETOBOIO M PEHTICHOBCKOTO H3ITYYCHHU,
€CTECTBEHHbIN PaJlMOAKTUBHBIM (OH, KOCMUYECKHE JIyUd, PAAHMOAKTUBHOE U3ITy4YeHHE MPUPOTHBIX
MUHEPAJIOB, AEMCTBUE PAIMOAKTUBHBIX M3JIyYEHUN HAa OpPraHU3M 4eJOBeKa), IPU 3TOM ME€PEBOIUTH
MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3HMUECKUX
SIBIICHUI;

. ONMCHIBATh H3YYEHHBbIE CBOMCTBA Tel W (pu3MUecKHe SBJICHHS, HCIONb3yd (PU3NUYECKUE
BEJIMUMHBI (CPElHss U MTHOBEHHAs CKOPOCThb Teja MPU HEPAaBHOMEPHOM JIBUYKEHUH, YCKOpPEHUE,
nepeMelIeHNe, IyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHUS, CUjla YIPYTrOCTH, CHJIA TSDKECTH, YCKOPEHHUE
CBOOOJHOIO MaJICHUsI, BEC Tella, UMITYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHWYecKasi paboTa U MOLTHOCTb,
MNoTCHUUAaJIbHasd SHEPIrusa TCja, IMOAHATOrO Hald HOBCPXHOCTHIO 3C€MJIM, INMOTCHIHAJIIbHAA SHCPIuUuid
CKATOW MPYKUHbI, KNHETUYECKAsl SHEPIHsl, MOJHAas MEXaHM4YeCcKas >Heprusi, NepuoJ U 4acToTa
KoieOaHui, JUIMHA BOJIHBI, TPOMKOCTH 3BYKa W BBICOTAa TOHA, CKOPOCTh CBETa, IOKa3aTellb
MPEOMIICHUSI CPeJibl), MPH ONKMCAHUU MPABHILHO TPAKTOBATH (PM3MUECKUN CMBICI HCIIOJIb3YEMBIX
BCJIMYHH, O603H8,‘-ICHI/I$I U CSOUHUIIBI (I)I/ISI/ILIGCKI/IX BCJINYHUH, HAaXOJUTh (bOPMyJIBI, CBA3BIBAIOIIINC
TaHHY!0 (U3MYECKYI0 BEIWYMHY C JAPYTUMHU BEJIIMYMHAMH, CTPOUTHh TpaUKu H3YYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

. XapaKTepu30BaTh CBOWCTBA Tel, (PU3WYECKUE SBJICHUS U TPOILECCHI, HCIOIB3YS 3aKOH
COXpPAHEHHUsI SHEPIHM, 3aKOH BCEMUPHOTO TIATOTEHUS, NPHUHIMUI CYNEPHO3ULUU CUJI, NPUHLHUII
OTHOCUTCIBbHOCTHU Fam/mes{, 3aKOHBI HI)IOTOHa, 3aKOH COXpPaHCHUA MUMITYJIbCA, 3aKOHBI OTPAXXCHUA U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiI0OBOIO U MAaCCOBOTO YMCEN MPU AJIEPHBIX PEAKIUX,
IpU 3TOM [JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHa M 3allUChIBaThb €ro MaTeMaTHYecKoe
BBIPAKCHHUE;

o 00BIACHITH (bHSH‘IGCKI/Ie mponecCol U CBOMCTBA TC€JI, B TOM YHCJIC€ U B KOHTCKCTEC chyauHﬁ
MPAKTUKOOPUCHTUPOBAHHOI'O XapaKTEpa: BbBIABIIATHL IMMPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
00BsicHEHHE U3 2—3 JIOTMYECKHX IIaroB ¢ OMOpOW Ha 2—3 H3YYEHHBIX CBOMCTBA (PUIUUYECKHUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemars pacuéTHble 3afaud (OMHUparoUIuecs] Ha CUCTeMy U3 2-3 ypaBHEHHil), HCIONb3Ys
3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3UYECKHE BEIMYUHBI: HA OCHOBE aHA/IM3a YCJIOBHS 3ajadd
3aIlMCbIBAaTh KPATKOC YCJIIOBHE, BBIABIIATH HEAOCTAIOMIHUE HIIN M30BITOYHEIE JaHHBIC, BBI6I/IpaTI)
3aKOHBI U (OPMyINbI, HEOOXOAUMBIE JJIsi pEIIeHHs, NPOBOAUTH pPacyéThl U  OILIEHUBATH
PEaTUCTUYHOCTD MOJTYYEHHOTO 3HaUYEHUS (PU3NUECKON BETUUNHBI,

. pacmo3HaBaTh MPOOIEMBI, KOTOPbIE MOXKHO DPELIUTh MpPU MOMOIIM (U3UYECKUX METOJOB,
UCIIONIb3Ysl OINMCAHWE MCCIEIOBAHUSA, BBIACIATh NPOBEPAEMOE MPEANOJIOKEHHE, OLEHUBATh
MNPaBUJIIBHOCTh IMOpAAKa MTPOBCACHUA HCCICAOBAHHA, MACJIAaTb BbIBOAbI, WHTCPIPETHUPOBATH
pe3yNnbTaThl HAOIOIEHUH U OTBITOB;

] MPOBOAUTH OMBITHl MO HAOTIOAEHUIO (DU3MUECKUX SBICHUN WM (PU3NYECKUX CBOWCTB TN
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpAaHEHUsS SHEPruu, 3aBUCUMOCTb IEpHoJa
Kose0aHui MPYKHHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MajbIX KoJieOaHWH, MPSIMOJIMHEMHOE pachpOCTpaHEHUE CBETA, PaslIoKEHHE Oeyoro
CBETa B CIEKTp, M3yUYEHUE CBOMCTB M300paXCHUs B TUIOCKOM 3€pKaje M CBOWCTB H300paskeHUs
mpeaMeTa B COOMparoIIel JuH3e, HAOMI0ICHNE CIUIONMIHBIX U JIMHEWYAThIX CHEKTPOB H3ITYYCHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY U3 HM30BITOUHOTO Habopa 00OpyIOBaHUS, OMHCHIBATH X0
OTIbITa U €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;



o MIPOBOJIUTH NMPU HEOOXOJUMOCTH CEPHIO MPSAMBIX MU3MEPEHUH, ONpenelsis cpeHee 3HaYCHHE
u3MepsieMol Benu4MHBI ((POKYCHOE pacCTOsHHE coOuparomeld JHMH3bI), 00OCHOBBIBATH BBIOOD
croco6a n3MepeHust (M3MEpUTETHHOTO TPUOopa);

o MIPOBOAUTH MCCIIEI0BAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYHMH C HCIIOJIb30BAaHUEM MPSMBIX
U3MEpEeHil (3aBUCMMOCTh MyTH OT BPEMEHHU IMPU PABHOYCKOPEHHOM JBIKECHHHM 0€3 HayalbHOMN
CKOpOCTH, Tepuosa KojeOaHH MaTeMaTHYeCKOr0 MasTHHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJia
OTpaKeHMsI CBETa OT yrja MaJeHus U yria OpeJoMJICHUS OT Yrja MaJeHus): IJIaHUPOBATh
UCCIICIOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh YCTAHOBKY, (UKCHPOBATh PE3yJbTATHI IMOTYyYCHHOH
3aBHUCUMOCTH (pU3NYECKUX BEJIUYMH B BHJE TAaOMUI U rpaHUKOB, JeJIaTh BHIBOABI IO pe3ysbTaTaM
UCCIIC/IOBAHMS,

o MIPOBOAUTH KOCBEHHBbIE M3MepeHUsi (U3NYECKUX BETUYMH (CpeqHssi CKOPOCTh U YCKOpEHHE
Tela MpU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOrO MaJCHUS, KECTKOCTh MPY>KUHBI,
KOO(QQHUIMEHT TpPeHHsS CKOJBXKEHHS, MEXaHHMYecKas padoTa M MOIIHOCTb, YacTOTa U TEPHUOJ
KoJie0aHUN MaTeMaTUYeCKOTO U MPYKHMHHOIO MasTHUKOB, ONTHYECKasl Cuja cOOMparoleil JIUH3bI,
paTuOaKTUBHBIA (DOH): TIAHHPOBATH W3MEPEHHUs, COOMPATh IKCIEPUMEHTANBHYIO YCTAaHOBKY M
BBITMIOJHATh U3MEPEHHUS, CIENys MPEAJIOKEHHON MHCTPYKIMH, BBIYUCIATH 3HAYCHHE BEIUYUHBI U
AQHAJM3UPOBAThH MOJTyYSHHBIE PE3YIbTATHI C YIETOM 3aJaHHOM IMOTPEITHOCTH U3MEPEHU;

o coOJIIOAATh MpaBUiIa TEXHUKHU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

o pa3nuyaTh OCHOBHBIE MPHU3HAKUM H3YUEHHBIX (U3UYECKUX MOJENEi: MaTepualibHas TOYKa,
abCoOMIOTHO TBEPIOE TENO, TOYCHHBIN MCTOUYHUK CBETA, JIy4, TOHKas JHMH3a, IUIaHeTapHas MOJEIb
aToMma, HyKJIOHHAsI MOJIeJIb aTOMHOTO $S1/1pa;

o XapaKTepu30BaTh MPUHIUIIBI ACUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpol Ha HX OMUCaHus (B TOM 4YHCIE: CHOUAOMETP, AATYUKUA TOJIOKEHUS, PACCTOSHUS U
YCKOPEHUsI, paKkeTa, 9X0JI0T, OUYKH, IEPUCKOI, (poToanmapar, ONTUIECKHE CBETOBO/IbI, CIEKTPOCKOTI,
JIO3UMETp, Kamepa BunbcoHa), HUCHONB3ysS 3HAHHUA O CBONCTBaX (PU3WYECKUX SIBICHUU U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

o UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJOTMUYECKUX IMPOLIECCOB MPHU PEUICHUH Y4eOHO-TTPAKTHYECKUX
3aa4, ONTUYECKHE CXEMBbl U TIOCTPOCHHUsS HM300paKEHUH B IUIOCKOM 3€pKajie M COOHMparomen
JIMH3E;

o MPUBOANTH MPUMEPHI (HAXOIUTh HHPOPMAIIUIO O MPUMEPax) MPAKTUIECKOTO UCIIOIh30BAHUS
(¢u3nUecKux 3HaAHWH B MOBCEIHEBHOW >KU3HU Ui oOecrieyeHust 0€30MacHOCTH MpU OOpalIeHUU ¢
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 370POBbS M COONIONEHHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpee;

o OCYIIECTBIATH  NOWUCK  wHGpopMammu  Qu3mueckoro  coxepkanuss B MHTepHere,
CaMOCTOSITENTIEHO (hOPMYJIHPYS TOUCKOBBIN 3ampoc, HAXOIUTHh MYTH ONpEAETICHUS JTOCTOBEPHOCTH
NOJy4eHHOM nH(pOpMaIK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOJHUTEIbHBIX HICTOUHUKOB;

o WCTIOJB30BAaTh TIPU BBIOJHEHUM YYEOHBIX 3aJaHUi HAYYHO-TIONYJSIPHYIO JIHTEPATypy
(U3NIECKOTO CONepKaHMUs, CIIPABOYHBIE MAaTEPUAIIBI, pecypchl ceTh VHTepHeT, BIaaeTh npruéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(POpMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
o co3llaBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHHsSI HAa OCHOBE HMH(MOpMAIMH W3
HECKOJIbKUX WCTOYHUKOB (DU3WYECKOTO COJIEPXKAHMS, ITyOJHMYHO TIPEACTABIATH PE3yJIbTaThI
IPOEKTHON WJIN UCCIIEAO0BATENLCKON IeATEIbHOCTH, IIPH 3TOM T'PaMOTHO UCIOJIb30BATh N3YUYEHHBIN
MOHATUIHBIN anmapaT u3y4aemMoro paszena (PU3UKH U COMPOBOXKIAThH BHICTYIUICHHE TPe3CHTAIHEH
¢ y4€TOM 0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHE

7 KJIACC

HanmeHoBaHMe pa3eioB U TeM
NPOrpamMMsl

Ne n/m

Paznen 1. ®usnka u €€ poJsib B NO3HAHUHU OKPYKAKOIIEr0 MUpa

KoanuectB(JekTpoHHbIE (IH(PPOBHIE)
4acoB

o0pa3oBaTebHbIE PeCypChl

Pa3znen 2. HepBOHa‘laJILHLIe CBCICHUSA 0 CTPOCHUM BelleCTBa

1.1 dusuka - Hayka o IIPUPOIE 2 bubmorexa LIOK
' yKka O HpHpOA https://m.eds00.ru/7f416194
bu6nuoreka [IOK
1.2 (PUSHHECKAE BEJUYUHEL 2 https://m.edso0.ru/7f416194
1.3 EcTtecTBeHHOHAyUYHBI METOJ1 TO3HAHUS 2 bubmorexa LOK
' https://m.edsoo0.ru/7f416194
Wtoro mo pazneny 6

2.1 CtpocHue BeniecTra 1 bubmorexa LOK
' https://m.edsoo.ru/7f416194
29 JIBr>KeHue U B3aUMOJICHCTBUE YaCTHUII 5 bubmuotexa [HOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 ArperaTtHple COCTOSIHHS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Wroro no pazueny )
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tel
bubmnorexa IIOK
8.1 MexaHH4ecKoe ABHDKeHHE 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.2 Muepuus, Macca, m0THOCTS 4 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
2.3 Cuna. Bunpt cun 14 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B
41 Jasnenue. llepenaya naBneHust TBEpAbIMU 3 bu6mmoreka [IOK
' TeJIaMH, )KUIKOCTSIMHU U Tra3aMHu https://m.edso0.ru/7f416194
bu6nuoreka [IOK
p.2 JlaBIieHHe KHIKOCTH > https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
A3 ATmoCheproe naBneHHe 6 https://m.edso0.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTPYKEHHOE 7 bubnmnorexka HOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nes 5. PaGoTa u MOIIHOCTDH. JHEpPrus
but6mmoreka [IOK
o1 Pabora n momHOCTS 3 https://m.edso00.ru/7f416194
but6mmoreka [IOK
p-2 Ipocteie MexarusMb! > https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
p-3 Mexanueckas Sueprus 4 https://m.edso00.ru/7f416194
Wroro mo pazaeny 12
PesepBHOE Bpemst 3
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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8 KVIACC

Ne HaumeHoBaHue pa3/iesioB U TeM
n/n  mporpaMmbl

Pa3znen 1. Tens1oBbIE ABJIEHUS

KoaunuecTBO 4acoB

Kontpo IlIpakTuu
Bcero  JbHBbIE ecKue
padorbl  padoThI

JieKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/ibHbIE PeCypPChI

1.1  CrpoeHue 1 CBOMCTBA BeIIECTBA 7 Bubmzorexa HOK
' https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
1.2 Tennosbie npouecce! 21 . ° https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28

Pa3zgea 2. JiiekTpuyeckre 1 MAarHUTHbIE SIBJICHUS

21 | Jopumormmees noon me ; . butmorexa LIOK
. i https://m.edsoo.ru/7f4181ce
B3aUMOIACUCTBUC
% i bubnuoreka [IOK
2.2 | TloCcTOSHHBIN MMEKTPUICCKUI TOK 20 1 7 ntime:/im.adso0. W TfA1810s
bubnmoreka [JOK
25 | Marsmmasie annets ° L L5 https://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
24 | SnexTpouaraTias WAy ) https://m.edsoo.ru/7f4181ce
Hrtoro o pa3neny 37
Pe3epBHoe BpCM:I 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145
TTPOTPAMME .
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9 KVIACC

KoanuecTBo 4acoB

No 11/ HaunmeHnoBaHue pas3aesioB U TeM ;(;)::H gf)':l;i a.lile;;([:z::;ﬂe
TpOTpamMmbl Bceero ple KHe oOpa3oBaTe/ibHbIE
pabdor  pabor  pecypchbl
bl bl
Paznen 1. Mexannueckue siBJCHHUSA
MexaHUYecKoe JBMKEHUE U CIIOCOOBI €To bubmorexa [IOK
11 OIICAHIS 10 1 https://m.edsoo.ru/7
f4la4ab
bubmuorexa [JOK
1.2 BzaumoneiicTBue Ten 20 1 3 https://m.edsoo.ru/7
f4lada6
bubmuoreka [JOK
1.3 3aKOHBI COXPAaHEHUS 10 3 https://m.edsoo.ru/7
f4ladab
Wroro mo pazneny 40
Pasnen 2. Mexanuveckne KoJie0aHUs U BOJHbBI
bu6mmorexa [IOK
2.1 MexaHu4uecKue KojaeOaHust 7 3 https://m.edsoo.ru/7
f4ladab
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJIHBI. 3BYK 8 1 3 https://m.edsoo0.ru/7
f4ladab
Utoro no pazneny 15
Pa3nen 3. DjieKTpOMarHuTHOE TM0JIe U DJIEKTPOMATHUTHbBIE BOJIHBI
DNEeKTPOMAarHuTHOE TI0JIEe U bubmorexa [IOK
3.1 5eKTPOMATHHTHBIC BOTHBI 6 2 https://m.edsoo.ru/7
f41a4a6
Hroro no paszzneny 6
Pa3nen 4. CBeToBbBIE SIBJIEHHS
bu6mmorexa [IOK
4.1 3aKOHBI pacpoCTPaHEHHUs CBETa 6 2 https://m.edso0.ru/7
f4ladab
bu6mmoreka [IOK
4.2 JIMH3BI 1 ONTUYECKUE MTPUOOPHI 6 3 https://m.edso0.ru/7
f4ladab
bu6mmoreka [IOK
4.3 Pa3znoxxenue 6enoro cBeTa B CIIEKTP 3 2 https://m.edso0.ru/7
f4ladab
Hroro mo pazaeny 15
Pa3nen 5. KBanToBbI€ SIBJIEHHS
bu6mmorexa [IOK
51 Hcnyckanue v MOTJIOMIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7
f4ladab
bu6nmoreka [JOK
5.2 CtpoeHue aTOMHOTO siipa 6 1 https://m.edsoo.ru/7
f41a4a6
5.3 SnepHble peakuu 7 1 1 bubnuoreka [IOK
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https://m.edsoo.ru/7
f41adab

Hroro mo pazneny 17
Pa3neu 6. [loBTOpUTENIbHO-00001IAK01MIA MOAYJIb

[ToBTOpenue u 0000IIEHNE CONIEPIKAHUS bubmorexa LIOK
6.1 Kypca ¢u3uku 3a 7-9 knacc 9 2 ?ﬂp;{a/gn -£0500.1u/7
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 97
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IHOYPOYHOE IIVTAHUPOBAHHUE

7 KJIIACC
Koanyecrso DJIEKTPOHHBIE
Ne ni/m Tema ypoka yacoBs II/I[:;‘?GHI/IH uudposbie
Bcero o0pa3oBaTte/ibHbIE
pecypcbl
1 ®du3rka — Hayka 0 nIpupojie. SIBIeHus mpuposl 1
2 dusnvecKue ABICHUS 1
3 Ou3nyecKue BEIMYUHBI U UX U3MEPEHHE 1
4 VYpok-uccnenosanue "M3mepenue reMieparypbl Ipyu OMOLIT 1
KUJKOCTHOTO TEPMOMETpA M JJaTUMKa TeMIiepatrypsl”
MeTtobl HayuyHOT0 Mo3HaHUA. Onucanue GU3NIECKUX SBICHHM ¢ bubmorexa HOK
5 . 1 https://m.edsoo.ru/ff09f72
MTOMOIIIBIO MOJICIICH 2
5 VYpok-uccnenoBanue "[IpoBepka rumoTe3bl: JaTbHOCTD MONIETA IIAPHKA, 1
MYIEHHOT0 TOPU30HTAJIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITycKa"
Ctpoenue BemiecTBa. ONBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE bubmorexa OK
7 ’ 1 https://m.edsoo.ru/ff09fe0
BEIICCTBA
a
bubmmoreka IIOK
8 JIBI>KEeHME YaCTHI[ BEIIECTBA 1 https://m.edsoo.ru/ff0a013
€
9 Ypok-uccienoBanue «OMNbITH O HAOIIOEHUIO TETLIOBOTO PACIIUPEHHUS 1
Ta30B»
10 ArperaTHbie COCTOSIHHSI BEIIECTBA 1
Oco0eHHOCTH arperaTHBIX COCTOSTHUM BOBI. O000IIIeHNE TIO pa3aeny bubmorexa I[IOK
11 1 https://m.edsoo.ru/ff0a037
«[lepBoHauaNbHBIC CBEACHHS O CTPOCHHUH BEIIECTBAY 3
but6mmorekxa [IOK
12 MexaHndeckoe ABIKEeHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKCHUE 1 https://m.edsoo.ru/ff0a05c
6
13 Cxopoctb. EAMHUITEI CKOPOCTH 1 but6mmorekxa [IOK



https://m.edsoo.ru/ff09f72a
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https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6

https://m.edsoo.ru/ff0a079
c

bubnunorexa LIOK

14 PacueT myTH U BpeMEHH JBHKEHUS https://m.edsoo.ru/ff0a0ae
4
bubnunorexa LIOK
15 Wueprus. Macca — Mepa HHEPTHOCTH TeJ https://m.edsoo.ru/ff0a0cl
0
16 [TnotHOCTH BemecTBa. PacueT Macchl 1 06beMa Tela 1o ero MIOTHOCTU bubmmorexa HOK
H ' https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OnpeaeneHue mIoTHOCTUA TBEPIOTO Teay
bubnunoreka LIOK
18 Pemenue 3anau o teme "IlmoTHOCTH BemecTa" https://m.edsoo.ru/ff0al23
C
19 Cuna Kak XapaKTepUCTHKa B3anuMo iericTBus Ten. Cuiia ynpyroctd. 3aKoH
I'yka
20 JlaboparopHas paboTa «3ydueHne 3aBUCUMOCTH PacTsHKEHUS
(redopmaniun) Npy>KUHBI OT TPUIIOKEHHON CUITBI»
21 [[IBnenue TsroTenus. Cuiia TSHKeCTH
CBsi3b MEXy CHIION TSKECTH U Maccoil Tena. Bec tena. Pemenue 3agau bubmorexa OK
22 . oy " ’ ' g https://m.edsoo.ru/ff0al77
no teme "Cuiia TsKecTu 3
Cuna TspKecTH Ha uX miaHeTax. GU3NvecKue XapaKTepUCTUKU bubmorexa HOK
23 APYT ' PaKTep https://m.edsoo.ru/ff0al50
TJIaHEeT 2
bubnunorexa LIOK
24 W3amepenue cui. JJunamomerp https://m.edsoo.ru/ff0al8c
C
bubnunorexa LIOK
25 Bec Tena. HeBecomocts https://m.edsoo.ru/ff0al77
8
26 CroxeHue AByX CHUJI, HAMPABJIECHHBIX 110 OJHOU MPSIMOiA. bubnmoreka [JOK



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

PaBHOelcTBYIOIIAS CHIT

https://m.edsoo.ru/ff0ala?
0

27 Pemenue 3amgau no reme "PaBHonelicTByromas cui'
bubnunoreka LIOK
28 Cuita Tpenus u €€ Buabl. TpeHue B IPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9
c
JlabopaTtopHast pabota «M3yyeHue 3aBUCUMOCTH CUJIbI TPEHUS bubmmoreka [JOK
29 CKOJIbXKEHHUS OT CHIIBI JaBJICHHS U XapaKTepa COMPUKACAFOIIUX CSI https://m.edsoo.ru/ff0alcc
IIOBEPXHOCTEN» 8
30 Pemenue 3a1a4 Ha onpe/ieiCHUE PaBHOICHCTBYIOIICH CHITBI
Pemenwne 3amau o remam: «Bec Ternay, «I'paduueckoe n3odpaxeHue bubmorexa HOK
31 . ’ https://m.edsoo.ru/ffOalde
cuiy, «Cuitbl», «PaBHOIEHCTBYIOIIAS CHID» 0
32 KontponbHas paboTa 1o remam: «MexaHHYeCKOe JABIKCHUE, «Macca,
IJIOTHOCTBY, «Bec tenay, «I['padudeckoe nzodbpaxenue cuiny, «CUIb»
bu6mmoreka IIOK
33 Hasnenue. CriocoObl YMEHBIICHUS U YBEJIMUYCHHS JaBICHUS https://m.edsoo.ru/ff0a20a
6
bubmmoteka IIOK
34 JlaBnenue raza. 3aBUCHMOCTbH JaBJICHHUS Ta3a OT 00bEMa, TeMITEpaTyphI https://m.edsoo.ru/ff0a237
6
IMepenava naBieHust TBEPABIMU TEIAMH, XKHIKOCTIMH U ra3aMu. 3aKOH bubmorexa LOK
35 ’ https://m.edsoo.ru/ff0a25b
[Tackainsa
0
bubnunorexa LIOK
36 JlaBiieHre B )KMIKOCTH M ra3e, BEI3BAHHOE JECHCTBHEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a271
8
bubnunorexa LIOK
37 Pemenne 3amau o teme «JlaBiieHue B )KHIKOCTH M ra3e. 3akoH ITackasy https://m.edsoo.ru/ff0a282
6
38 CooOmraromnuecs COCyIbl bubmorexa HOK

https://m.edsoo.ru/ff0a297



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

0

bu6nmoreka [IOK

39 I'mapasiumyeckuii npecc https://m.edsoo.ru/ff0a313
6
40 ManomeTtpsl. [TopirHeBO KUAKOCTHBINA HAcOC
bub6nmoreka [IOK
41 ATmocdepa 3emiin v IPUYMHBI €€ CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5
a
bubnuoreka [IOK
42 Bec Bo3ayxa. ATMOcdepHOe JaBlicHHE https://m.edsoo.ru/ff0a2b5
a
bubnunoreka LIOK
43 W3mepenue armocheproro nasienus. Onbit Toppuderm https://m.edsoo.ru/ff0a2da
8
bubmmoreka IIOK
44 3aBUCHMOCTB aTMOC(EPHOTO JaBICHHS OT BHICOTHI HAJl yPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc
4
bubmmoteka IIOK
45 bapometp-aneponn. ATMocdepHOe AaBICHUE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc
4
46 Pemenue 3amgau o reme " AtMochepHoe naBienue"
JlelicTBIE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Tel0. ApXuMea10Ba bubmorexa LHOK
47 g Py P s https://m.edsoo.ru/ff0a327
cuia 6
JTaboparopras paboTa «Ornpe/ieseHie BHITATKABAIOICH CHITBI bubmmorexa [IOK
48 OPATOPHEA b pea B : https://m.edsoo.ru/ff0a33f
JIEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KHUIKOCTh c
Jlaboparopnas pabota o Teme «ccienoBaHre 3aBUCHMOCTH Beca Tela bubmmorexa [IOK
49 patopras b . A https://m.edsoo.ru/ff0a351
B BOJIE OT 00BEMA MOTPYKEHHOH B )KUIKOCTH YaCTH TEJIA» 4
50 [InaBanue ten bubmorexa HOK

https://m.edsoo.ru/ff0a3a9



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

o

JlaGopaTtopHnas pabora "KoHcTpynpoBaHue apeoMeTpa Uin

o1 KOHCTPYUPOBAHUE JIOJIKU U OTpeJIeieHUE e€ rpy30n0abEMHOCTH"
Pemrenue 3amau o temam: «IlnaBanue cynos. Bo3pyxormiaBanuey» bubmorexa HOK
52 . ’ https://m.edsoo.ru/ff0a365
«/laBrieHue TBEPIBIX TEJ, KHUIKOCTEH U ra30B» 4
53 KonTtponbHast padora no Teme «/laBieHue TBEpIbIX TEN, KUAKOCTEH U
ra3oB»
bubnuoreka [IOK
54 Mexanudeckas pabora https://m.edsoo.ru/ff0a3f8
2
bubnunoreka LIOK
55 MomHocTh. EAMHUIEI MOITHOCTH https://m.edsoo.ru/ff0a3f8
2
56 VYpok-uccienoBanue "Pacyér MOIIHOCTH, pa3BUBAEMOI PU NOIBEME 110
jnectauie"
57 [TpocTeie Mexanu3Mmbl. Peruar. PaBHOBecue cuil Ha peluare
Poruaru B Texnuke, ObITY U nipupoje. JJaboparopuas padota bubmorexa HOK
58 ’ g https://m.edsoo.ru/ff0a478
«MccnenoBanre ycIoBHi paBHOBECHS phluara o
bubnmorexa LIOK
59 Pemrenne 3a1a4 o Teme «Y CIOBUSI pABHOBECHS phIyara https://m.edsoo.ru/ff0a48a
6
60 Koaddumment nonesnoro nericteust mexanusma. Jlaboparopuas padbora
«M3mepenne KII/[ HaKJI0HHOM MIIOCKOCTH»
bubnunorexa LIOK
61 Pemrenue 3amau mo teme "Padota, moraocTs, KIT/1" https://m.edsoo.ru/ff0a4c4
8
bubnunorexa LIOK
62 Mexanunueckas sHeprus. Kunetrnueckast ¥ moTeHIMaIbHAS SHEPTHS https://m.edsoo.ru/ff0a425
2
63 3aKOH COXpaHEHHsI MEXaHUYEeCKOW YHEPTHH bubnmoreka [JOK



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252

YPOK-3KCIIEpUMEHT 110 TeMe "DKCIIEPUMEHTAIbHOE ONPECICHUE

https://m.edsoo.ru/ff0a436
0

64 M3MEHEHHUs KUHETUYECKOW U MOTEHIUAIbHON SHEPTUU MTPU CKATHIBAHUU 1
TeJa [0 HAKJIOHHOW MJII0CKOCTH"
65 KonTpomnpHas padora o Teme «PaboTa 1 MOITHOCTh. DHEPTHUS 1
PesepBurlit ypok. Pabora ¢ Tekctamu 1o teme "MexaHuueckoe bubmmorexa HOK
66 p " YpOr. 1 https://m.edsoo.ru/ff0adee
JIBUKCHHC 6
PesepBHblit ypok. Paborta ¢ Tekctamu 1o teme "JlaBiaeHue TBEPABIX Tel, bu6mmoteka [JOK
67 . " 1 .
JKUIKOCTEN U ra30B https://m.edsoo.ru/ff0a4ffe
68 PeseprHblit ypok. Paborta ¢ Tekctamu 1o teme "Pabora. MOmHOCTS. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KouunuyecrBo
Ne ni/m Tema ypoxka 9aCcoB Hara DJIeKTpOHHbIe U (pPOBbIE
Beero U3y4eHus o0pa3oBaTejibHbIE
pecypcsbl
1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH U UX 1 bubmmoreka [JOK
OIIBITHBIE [TOITBEPIKIACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mogenu TBEPIOTO, )KUAKOTO M Ta3000pa3HOT0 COCTOSIHUIA BEIIECTBA 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a540e
4 OObsicHEeHHE CBOWCTB TBép,Z[OFO,U)KI/II[KOFO U Ta3000pa3HOTO coUCTOﬂHI/Iﬁ 1
BEII[ECTBA Ha OCHOBE MOJIOKEHUI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU
5) Kpucrammmueckue n amop¢Hbie Tena 1 EH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KanWJUISIpHOCTh. [loBEpXHOCTHOE HATsHKEHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a5530
7 TemoBoe paclIupeHne U cxaTtue 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS 1
YaCTHIL
9 Buytpennss sueprus. CriocoObl N3BMEHEHUs BHYTPEHHEH dHepTun 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a5c60
bubnuotexa [JOK
10 Braer Teruonepe ity . https://m.edsg).ru/ff0a6412
11 Ypok-konpepentus "[IpakTudeckoe UCTOIB30BaHUE TETUIOBBIX CBOWCTB 1 bubnmnoreka [JOK
BEIIIECTB M MATEPHAJIOB B LIEJISAX SHEProcoepex eHus" https://m.edsoo.ru/ff0a65c0
12 KonunuectBo TemnoTel. Y aeabHas TEMIOEMKOCTD 1 ﬁggg?lﬁé;jii?ﬁlﬁ%%? 6
13 YpaBHeHHE TEIUTOBOTO OanaHnca. TermnooOMeH U TETIOBOE PaBHOBECHE 1 Eggg:?/(r)l:?;jig)c.)rﬁlfmam%
14 JlaGopaTtopHnas pabota "VcciaenoBanue siBICHUS TEIIIO00OMEHa ITPH 1 bubnuorexa [JOK
CMEIIMBaHNH XOJIOTHOHM U TOpsiueii BoabI" https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

PacueT xonnuecTBa TCIIJIOTHI, H€O6XOI[I/IMOFO IJIs1 Harp€BaHUs TEJIa U

15 BBIJIETISIEMOTO UM IIPU OXJIAXKICHUU
16 JlaboparopHas pabota "OnpeneneHue yaenbHON TeTIOEMKOCTH bubmmoreka [JOK
BemlecTna" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIMBa. Y 1eJbHas TEMJI0Ta CrOPAHUS BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a7b5a
18 [ImaBneHue u OTBEpAEBAHUE KPUCTAIUIMYECKUX TEN. Y IebHAs TEII0Ta BI/I6JI.I/IOTCKa HOK
IJIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 Ha6(3'paTopHa;1 pabota "Onpenenenue yieabHON TEIUIOTHI TUIaBICHUS BI/I6J'I.I/IOTCK8. HOK
npaa https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanue u konaeHcauus. Vcnapenue ﬁggg?/ﬁéezziﬁ,ﬁ/ﬁoﬂ 40¢
21 Kunenue. Y nenpHas Temnora napooOpa3zoBaHUs U KOHJIEHCAIUH. Bu6mmotreka [JOK
3aBHCHUMOCTh TEMIIEPATyPhl KUTICHHSI OT aTMOC(HEPHOTO JTaBJICHUS https://m.edsoo.ru/ff0a786¢
29 Brnaxxnocts Bo3nyxa. JlaboparopHas padora "Omnpenenenue bubmuoteka [IOK
OTHOCHTEJIbHOM BJIKHOCTH BO31yxa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3a1a4y Ha onpe/iesieHue BIAKHOCTH BO3/IyXa
24 [TpuHnune! paboTel TEIIOBBIX ABUTaTENei. [TapoBas TypOuHa.
JlBurarenab BHyTPEHHETO CrOpaHus
o5 KIIJI rennoBoro asuraress. TemaoBele IBUTATEIIH U 3aIlUTa bu6nmorexa LIOK
OKpY’Karolien cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHMsI U IPEBPALIECHNSI SHEPTUHU B TEIUIOBBIX IIPOLIECCAX
27 [TonroroBka k KOHTPOJIBEHOU paboTe 1o Teme "TensoBble BICHHUS. bubmuorexa [IOK
M3MeHeHre arperaTHbIX COCTOSIHUAMN BerecTa" https://m.edsoo.ru/ff0a83f2
8 KonTponbhas pabota no teme "Temnnossle siBneHus. M3smenenue bu6muoreka [JOK
arperatHbeIX COCTOSTHUH BemecTBa" https://m.edsoo.ru/ff0a86ae
29 Onexkrpuszanus Teil. J[Ba poja 3JEeKTPUUECKHX 3apsiioB
30 Ypok-uccienoBanue "OnexkTpusanus TeJl UHAYKLIHUEN U IpU
CONPUKOCHOBEHUN"
31 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynnona bubmmorexa [IOK

https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

:‘)J'IeKTpI/I‘ieCKOC II0JIC. HaHpH}KeHHOCTB SJIICKTPHUYECKOTI'O I10JIA. HpI/IHI_[I/IH

bubnmoreka [IOK

32 CYIIEPITO3UIHH AIEKTPHUSCKUX TOJICH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snektpuueckux 3apsiioB. DiieMeHTapHbIN 3apsia. CTpoeHue
aToMa
[IpoBOHUKY W TUAIEKTPUKU. 3AKOH COXPAHEHHUS JICKTPUUECKOTO bubmuorexa [IOK
34 .
3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha MPUMEHEHHE CBOMCTB AJIEKTPUUECKHX 3apsI0B bubmorexa HOK
https://m.edsoo.ru/ff0a90cc
36 DNEKTPUYECKU TOK, YCIOBHUS €ro cyliecTBoBanus. VcTouHuku bubanoreka [JOK
SIIEKTPHUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleficTBUS STIEKTPUUYECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenoBanue "JleiicTBre 31EKTPUUECKOTO MO HA IPOBOJHUKU
Y TADJIEKTPUKH"
39 DNEKTPUUECKH TOK B METaJlIaX, )KUIKOCTIX U Ta3ax bubmorexa HOK
’ https://m.edsoo.ru/ff0a9838
40 DJeKTpuuecKas ernb U €€ COCTaBHbIC YaCTH
a1 Cuiia Toka. JlabopatopHas pabora "M3Mepenne u peryimpoBaHUe CUITBI bubmuoreka [IOK
Toka" https://m.edsoo.ru/ff0a8bd6
42 DnekTpuueckoe HanpsbkeHue. BoasTMmerp. Jlabopatopnas pabota bubnnorexa [JOK
"H3MepeHue u peryIupoBaHue HAMPSDKEHUS " https://m.edsoo.ru/ff0a9e14
43 ConpoTuBjIeHHE TPOBOJHIKA. Y IETHHOE COMTPOTUBIICHUE BEIIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTta "3aBUCUMOCTH JIEKTPHUUECKOTO COMTPOTHBIICHHS
44 HpOB(I)),ZLHI/Ilf(a 0Tpero JUTMHBI, TTOMIAIH nonepiqﬂoro cequI/Ier u bubmorexa I[IOK
" ’ https://m.edsoo.ru/ff0aa738
MaTepuraia
45 3aBUCHMOCTh CHJIBI TOKA OT HampsbKeHUs. 3akoH OMa 1S yJacTKa IerH bubmorexa I[IOK
https://m.edsoo.ru/ff0aad4a
JlaboparopHas paboTta "HMccrnenoBanue 3aBUCHIMOCTH CHIIBI TOKa
46 Hz[ympero III)epesppem/ICTop oT C?)HpOTI/IBJ'ICHI/I}I pesucropa u HaHp;I}KeHI/ISI bubmorexa LIOK
i ’ https://m.edsoo.ru/ff0aa04e
Ha PE3UCTOPE
47 [TocnenoBarenbHOE U NAPAILIEIBHOE COEAUHEHUS IIPOBOIHUKOB



https://m.edsoo.ru/ff0a8a0a
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
https://m.edsoo.ru/ff0aa04e

48 JlaGopaTtopHnas padota "[IpoBepka npaBuiIa CI0KCHHUS HAIPSHKECHUH TIPH bubnuorexa [JOK
HIOCJICIOBATEIbHOM COSIMHCHUH JIBYX PE3HCTOPOB" https://m.edsoo.ru/ff0aaa58
49 JlabopaTtopHast pabota "[IpoBepka npaBuiia Jijisi CUJIbI TOKA IPU bubmmoreka [JOK
napajieibHOM COSHHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemienue 3amad Ha npuMeHeHue 3akoHa OMa JiJ1s pa3IM4HOro bu6nmoreka [IOK
COCIMHEHUS TIPOBOIHUKOB https://m.edsoo.ru/ffOaaf8a
51 PaGota 1 MOIIHOCTD 3eKTpUYecKOro Toka. 3akoH Jxoymnsa-Jlenna Etptlgg_l;/(;r:eelaiiorﬁ/ﬁ()ablz 4
50 JlaboparopHas pabota "Onpenenenre padbOTbl M MOIITHOCTH bubanoreka [JOK
AIIEKTPHUYECKOrO TOKA" https://m.edsoo.ru/ff0ab3e0
53 DNEKTpUUECKHE LEMU U MOTPEOUTENN IEKTPUIECKON IHEPTHH B OBITY. bubanoreka [JOK
Kopotkoe 3ambikaHme https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJILHOM padoTe 1Mo TemMe "DAEKTpUUECKUE 3apsiabl. Bubnmorexa [IOK
54 ia)};;'mceHHHe Tena U uX B3auMoieicTBUs. [10CTOSIHHBIN ANIeKTPUUECKHiA hitps://m.edsoo.ru/ff0abd2c
55 KonTposabHas pabora no Teme "DnekTpruueckue 3apsaiabl. 3apsHKeHHbIE bubmmnoreka HOK
TeJa U X B3aUMOACUCTBUS. [10CTOSIHHBIN AJIEKTPHUYECKUIT TOK" https://m.edsoo.ru/ff0abea8
56 [TocTosTHHBIE MATHUTHI, UX B3aUMOJICHCTBUE
57 VYpoxk-uccnenosanue "M3yueHnue mosei mocTOSHHBIX MarHuTOB" ]f?tl/tlggl;ll(;:eelaasc])_gorﬁlfanc3 40
58 MaruuTtHoe nosie. MarHuTHOE 1mojie 3eMII U €r0 3HAYeHUe AJIs KU3HU bubnnorexa [JOK
Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OnbIT OpcTeaa. MarHuTHOE MOJIE JIEKTPUUECKOro Toka MarHuTHoe bubnuotexa [JOK
MOJIe KaTyIIKA C TOKOM https://m.edsoo.ru/ff0ac1d2
60 [IpumeHeHne AMeKTPOMarHuToB B TexHUKe. JlabopaTopHas paboTa bubnmnoreka [JOK
"M3ydeHue JeWCTBHS MATHUTHOTO TIOJISl HA TIPOBOJHHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DJIEKTpOIBUTATENb TOCTOSTHHOTO TOKa. Vcnop30Banne
61 DIIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOMCTBAX U HAa TPAHCTIOPTE. bubnmnoreka [JOK
JlabopatopHas pabota "KoHcTpyrpoBaHHe U H3y4eHHE paObOThI https://m.edsoo.ru/ff0ac86¢
aJIeKTpoaBUraTesns”
62 Onpitel @apanes. 3aKOH NEKTPOMarHuTHOM HHAYKIMK. [IpaBuio

Jlenna
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Onekrporerepatop. CriocoObl MOTyYeHUS IEKTPUIECKOR IHEPTHH.

63 1
DJEKTPOCTAaHIIMK Ha BO3OOHOBIIIEMBIX HCTOUYHHKAX YHEPTUU
64 [TonroroBka Kk KOHTPOJIBLHOU paboOTe MO TeMe "IIEKTPUIECKUE U 1
MarHuTHBbIE sIBJICHUS"
65 KonTtponpHas pabora o Teme "DIeKTpUYECKHE U MATHUTHBIC SIBJICHUS" 1 bubmorexa LOK
P P P https.//m.edsoo.ru/ffOach14
. " " bubnunoreka LIOK
66 PesepBuslit ypok. Pabora ¢ Tekctamu no teme "TermnoBsie sBICHUS 1 hitps://m.edsoo.ru/ff0accse
PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme "IlocTossHHBIN bubnuoreka [IOK
67 N 1 :
SIIEKTPUUYCCKHI TOK https://m.edsoo.ru/ffO0acdc6
68 PesepBHelil ypok. Pabora ¢ Tekctamu 1o teme "MarHuTHbIe SIBJICHHS" 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68


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

9 KJIACC

KoimuecTBo
Ne ni/m Tema ypoxka 9aCcOB Hara DJIeKTpOHHbIe U (POBbIE
) B U3y4eHus o0pa3oBaTe/ibHbIE
cero pecypchbl
1 MexaHnueckoe ABukeHue. MarepuanbHas TOUKa 1
2 Cucrema orcyera. OTHOCUTENIBHOCT MEXaHUYECKOTO JABHKEHHUSI 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0ad19a
4 HepaBaomepHoe npsmonuHeiHoe apwkenne. CpeaHsis 1 MTHOBEHHas 1
CKOpOCTh
5) [IpsimonrHENHOE PABHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE 1 EH6H_HOTeKa 0K
https://m.edsoo.ru/ff0ad8d4
5 CKOpOCTh MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO JIBMKeHUs. [ 'paduk 1
CKOpPOCTH
7 JlabopaTtopHas pabota "OnpeeneHue yCKOpeHHs Tesa Mpu 1 bubmuorexka [IOK
PaBHOYCKOPEHHOM JIBM)KEHHH TI0 HAKJIOHHOH TI0CKOCTH" https://m.edsoo.ru/ff0adb18
8 CoboaHoe nagenue tea. OnbiTel ["anunes 1
9 PaBHOMepHOE J1BHkKEHKE MO OKpyx)HOCTH. [lepuon 1 yacrora oOpareHus. 1 bubmuoreka [IOK
JIuHeiHas U yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 [leHTpOCTpEMUTENBHOE YCKOPEHUE 1
. bubmuoteka [IOK
11 [Iepseii 3akoH HproToHA. BekTop cuiibl 1 hitps://m.edso0.ru/ff0ae612
. . bubnuotexa [JOK
12 Bropoii 3akon HetoTona. PaBHozelicTByromas cuia 1 https://m.edsoo.ru/ff0ae72a
. bubnmnoreka [JOK
13 Tpernii 3akoH HerotoHa. Cynepno3nnuns CHi 1 hitps:/m.edso0.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHune 3akoH0B HproToHa 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0aeb6c
15 Cwia ynpyroctu. 3akoH ['yka 1 bubnuoteka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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https://m.edsoo.ru/ff0aeca2

16 Pemenue 3anau no teme «Cuiia ynpyrocTu»
17 JlaGopatopHas pabota «OnpeneneHne )KeCTKOCTH TPYKUHBD) BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0aee28
Bu6muotexa [JOK
18 Cra Tpetns https://m.edsg).ru/fanf738
19 Pemenue 3anau no teme «Cuina TpeHus» bubmorexa HOK
https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "Onpenenenue kodpduiueHTa TpeHUs bubnnorexa [JOK
20 . .
CKOJIbKeHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3anau no teme "3akonsl HetoTona. Cuna ynpyroctu. Cuiia Bbu6mmotreka [JOK
Tpenus" https://m.edsoo.ru/ffOafb8e
29 Cuna TSKeCTH M 3aKOH BCEMUPHOT'O TATOTEHHsSL. Y CKOPEHHE CBOOOHOTO bubnuoreka [IOK
aJeHUsA https://m.edsoo.ru/ff0af044
23 VYpok-koHpepennus "JIBukeHne Tesl BOKPYT TpaBUTAIIIOHHOTO LIEHTpa
(Conmueunas cuctema). ['anaktuku"
24 Pemenue 3anau no teme "Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHUS" bubmorexa HOK
https://m.edsoo.ru/ff0af5f8
25 ITepBast kocMHuueckast ckopocTs. HeBecoMOCTh U neperpy3ku BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0af33c
2% PaBHOBecue matepuanbHON TOUKU. AGCOTIOTHO TBEPIOE TEJIO. bubmmnorexka HOK
PaBHOBecue TBEPAOTO Teja ¢ 3aKPEMIEHHOI OChIO BpaIlleHUs https://m.edsoo.ru/ff0afe36
27 MowmeHT cuisl. LleHTp TsxecTn
28 Pemenue 3amaq mo treme "MomenT cwitbl. LlenTp Tsoxectn" ]I?ggsj?:l;llcrﬁéelzjasi.orllf/ffObOZb 4
29 [TonroroBka Kk KOHTPOJIBHOU padoTe Mo TeMe "MexaHnueckoe IBHKEHUE. bu6muoreka [JOK
BsaumoneiictBue Ten" https://m.edsoo.ru/ff0b0408
30 KonTtponbHas pabora o Teme "MexaHu4eckoe JBHKEHUE. bubmuoteka [IOK
B3anmoneiicteue Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynbe Tena. UMnynbsc cuiibl. 3aKOH COXpaHEHUSI UMITYJIbCa. Y TIPYTroe bubmuotexa [JOK

Y HEYIIPYTO€ B3aUMOJICIICTBHE

https://m.edsoo.ru/ffOb07fa
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bu6nmoreka [IOK

32 Pemenue 3aa4 no Teme "3aKOH COXpaHEHUS UMITYJIbCa 1 hitps://m.eds0o.ru/ffob096C
33 Ypok-koH(pepennus "PeakTuBHOE ABMKEHUE B IPUPOJIE U TEXHUKE" 1
bubnunoreka LIOK
34 Mexanundeckas paboTa U MOIITHOCTb 1 hitps://m.edsoo.ru/ffob0ag4
35 Pabota cuibl TSXKECTH, CHIIBI OCTH Y CHJIBI TPEHUS 1 bubmorexa LIOK
’ yrpyT P https://m.eds00.ru/ffob0db8
36 JlabopaTtopHast pabota «OnpeaesieHne padoThl CHIIBI TPEHUS TIPU 1
PaBHOMEPHOM JBUKEHHUH TeJa [0 TOPU30HTATBHON TOBEPXHOCTH
37 CBs13b sHepruu u padoTsl. [loTeHnnanbHas sHeprus 1
38 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOW SHEPTUU 1 bubmmorexa HOK
prid. 1eop P https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE 1
40 JlaboparopHas padota «/3yueHune 3akoHa COXpaHEHUs] SHEPT UM 1 bubmorexa HOK
patopHai p i P P https://m.edsoo.ru/ff0b12fe
41 KonebaTtenbHoe NBUKEHUE U €T0 XapaKTePUCTHKU 1 bubmorexa OK
A paxTep https://m.edsoo.ru/ff0b1858
bubnmorexa LIOK
42 3aryxatomue konaebanus. Beinykaennbie konedanus. Pezonanc 1 hitps://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKuii U NIPY>KUHHBINA MasiTHUKU 1
Ypok-uccienoBanue «3aBUCUMOCTh TIEpHUOa KOJeOaHU OT HKECTKOCTH bubnmnorexa [JOK
44 - :
NPYXXHHBI 1 MAaCChI Tpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpariieHrie sHEPTrUU NPU MEXAHUYECKUX KOJIEOaHUAX 1
JlaGopaTtopHast pabota «OrnpeaeneHne 4acToThl U IEPHo/ia KoJeOaHmit bubnuotexa [JOK
46 1 :
NPYKUHHOTO MasiTHUKa» https://m.edsoo.ru/ffOblaec
JlaGopatopHas pabota «IIpoBepka HeE3aBUCUMOCTH NIeprojia KojaeOaHHi bubmuorexa [IOK
47 1 :
rpy3a, MOJIBEIICHHOTO K HUTH, OT MacChl IPy3a» https://m.edsoo.ru/ff0b197a
Mexannueckue BosiHbL. CBOMCTBa MEXaHUUECKUX BOJH. [IpoiosibHbIE 1 bubmuoreka [IOK
48 - :
MIOTIEPEYHBIC BOJIHBI https://m.edsoo.ru/ff0b21fe
49 VYpok-koH(pepennus "MexaHHIeCKHEe BOJHBI B TBEPIOM TEJIC. 1

CeticMmuuyeckue BOJIHBI"
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50 3ByK. PactipocTpaneHne u OTpakeHHE 3ByKa 1
51 ypOK-I/IC'(':J'IGILOBaHI/IC "HaGmro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT 1
YaCTOTBI
52 ['pomMKOCTb 3ByKa M BbICOTA TOHA. AKYCTHUECKUN PE3OHAHC 1
53 Ypok-koHpepeHnius "YibTpa3ByKk U HHGPa3BYK B IPUPOC U TEXHUKE" 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOb23ca
54 [TonroroBka K KOHTPOJIBHOU paboTe 1Mo TeMe "3aKOHBI COXPaHEHHUS. 1 bubnnorexa [JOK
MexaHuveckue KojaeOaHus ¥ BOJIHBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbhas pabota mo Teme "3akoHbI coXxpaHeHUs. MexaHn4ecKue 1
KoJie0aHUs U BOJHBI"
56 DIIEKTPOMArHUTHOE TOJI€. DIEKTPOMATrHUTHBIE BOJIHBI 1 EH6H_HOTeKa HOK
https://m.edsoo.ru/ffOb2abe
57 CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH 1
58 VYpok-konpepennus "Llkana 3neKTpoMarHuTHEIX BOJH. Mcnonb3oBaHue 1 bubnnorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBs3H" https://m.edsoo.ru/ffOb2fe6
59 VYpoxk-uccnenosanue "N3yuenue c'1'301710TB AJIEKTPOMArHUTHBIX BOJIH C 1 BI/I6J'I.I/IOTeKa HOK
TIOMOIIIBI0 MOOWIILHOTO Telle(hOHa https://m.edsoo.ru/ffOb2c6c
60 Pemenue 3a1ay Ha onpe/eieHrne YacTOThl ¥ ITTUHBI DJIIEKTPOMArHUTHOU 1
BOJTHBI
61 DneKkTpoMarHuTHas npupojaa ceera. CKopocTh cBeta. BonHoBbIE 1 bubnnorexa [JOK
CBOIfCTBa CBeTa https://m.edsoo.ru/ff0b31d0
62 Hctounuku ceeta. [IpsMonuHeliHOoe pacipocTpaHEHHE CBETa. 3aTMEHUs 1 bubmuoreka [JOK
Counnna u JIyHst https://m.edsoo.ru/ff0b3658
63 3aKkoH oTpaxxeHHs cBeTa. 3epkaia. PemieHue 3a1au Ha MPUMEHEHHE 1 bubnmnoreka [JOK
3aKOHA OTPaKCHUSI CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenominenue cBera. 3aKOH MPEIOMIICHUS CBETA 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEHHEE OTpakeHHE CBeTa. Vcmonp30BaHNe MOTHOTO 1 bubnmnoreka [JOK
BHYTPEHHETO OTPaXXCHHUS B ONTHYECKUX CBETOBOIAX https://m.edsoo.ru/ff0b3c5c
66 JlaGopatopHas pabota "MccnenoBanue 3aBUCUMOCTH yTila MPeIOMIICHUS 1

CBETOBOI'O Jy4a OT YyIJIa MaJieHus Ha IpaHulle "BO31yX-CTEKIO
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Ypok-koHpepenius "Mcnoib30BaHNe OJHOTO BHYTPEHHETO OTPaKECHUS

67 CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
68 Jluna3el. OnTudeckas cuiia JIMH3bI ]l’?tptlgg:l;ll(r)rTl.egii(]){)(.)rIlf/ffObB f2c
69 [TocTpoenne n300paXkeHUH B TMH3AX bubmorexa LIOK
https://m.edsoo.ru/ff0b444a
70 JlaboparopHnas pabota "Onpenenenue (HOKYCHOTO PacCTOSHUS U bubmmoreka [JOK
OINTUYECKOM CHJIBI COOMparoNeii THH3bI" https://m.edsoo.ru/ff0b4206
71 Ypok-kordepennus "OnTHuecKue TMH30BBIE MTPHOOPHI" ﬁgggﬁ?;iii?ﬁlﬁocoﬂe
72 ['ma3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepenuus "edexrsl 3penus. Kak coxpanuts 3penue"
Paznosxxenue 6enoro cera B ciektp. OnbiTel HetoTona. CrioskeHune bubmmoreka [JOK
7 CIIEKTPAJIbHBIX IBETOB. /lucnepcus cBera https://m.edsoo.ru/ffOc0f4c
75 mocnpuaio aera MpcEnon Mo X MG oI depes Haeronte | Bu6morera LLOK
" https://m.edsoo.ru/ff0cOe2a
buIbTPHI
76 VYpok-nipakTukyM "BoiHOBBIE CBOWCTBA CBETa: AUCHEPCHS,
uHTepdepeHus u qudppaxaus”
77 OmnsiThl Peszepdopaa u muianerapHast MoJiennb aToma BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanue u noryonieHue ceera atoMoM. KBaHTel. JInHeluaTeie bu6muoreka [JOK
CHEKTPHI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukym "HaGmroieHre ciekTpoB uemyckanus' Eﬁs?/ﬁefdii?ﬁ/ﬁOclsso
81 PagnoakTUBHOCTE U €€ BUOBI bubmmorexa LJOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siapa. Hykinonnas monens bubmorexa [IOK

https://m.edsoo.ru/ffOc18ac
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bu6nmoreka [IOK

83 PannoaktuBHbIe peBpatienus. M30Tombl hitps://m.edsoo.ru/ffoclald
84 Pemenne 3amau o teme: "PagnoakTuBHbIE npeBpaleHus " BH6H_HOTeKa LOK
https://m.edsoo.ru/ffOclb4a
85 [Tepuon nmomypacnana
86 Ypok-koHpepeHnius "PagnoakTHBHBIC U3ITYYCHHS B IPUPOIE, MEIUIIMHE, bubmuorexa [IOK
TeXHHKE" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOr0 U MacCOBOTO UHCEN EH6H_HOTeKa 0K
https://m.edsoo.ru/ff0c1c58
88 DHeprus cBSI3M aTOMHBIX siiep. CBS3b MAacChl M SHEPTHH EH6H_HOTeKa LIOK
https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no reme "SnepHeie peakiuu'
90 Peakuuu cuntesa u nenenus siaep. Mcrounuku sHepruu CosiHIA U 3BE3]T BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOc1e88
91 YpOK-KOH\(,bepeHuHﬂ "Snepuas sHepreTuka. J[ecTBUS paliOaKTUBHBIX
U3ITy4YeHUH Ha )KUBbIE OPTaHU3MBbI"
[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo TeMe "DIEeKTpOMarHuTHOE ToJe. bubmuoreka [IOK
92 DJIeKTpOMAarHuTHbIC BOJHBI. KBaHTOBBIE siBIICHUS" https://m.edsoo.ru/ff0c223e
93 KonTposnbHas pabora o teme "IaeKTpOMarHUTHOE MOJI€.
DJNeKTpOMarHuTHeIe BOJHBI. KBaHTOBBIE siBieHUS"
94 [ToBTOpenue, 06061meHue. JJaboparopHsie paboThI IO Kypey bubmmnorexka HOK
"B3aumoneiicteue Tea" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 06001eHne. Pemienne pacyeTHBIX U KaYeCTBEHHBIX 3a/1a4 bubmmoreka [JOK
no Teme "TerutoBbie mporecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, 00o61eHne. Pemenne pacueTHbIX U Ka4eCTBEHHBIX 3a/1a4 bubmuoreka [JOK
o TeMe "KIIJI TernoBbIX aBurareacii” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 06001IeHNe. Pemienne pacyeTHBIX U KaYeCTBEHHBIX 3a/1a4 bubnmnoreka [JOK
no Teme "KI1/] anekrpoycranoBok" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, 0600meHue. JlaboparopHbie padboTHI 0 Kypcy "CBeTOBBIC bubnuorexa [JOK
%8 sSBJICHHA" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenwue, 0600meHue. Pabora ¢ Tekctamu 1mo Teme "3aKoHbI but6mmoreka [IOK



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

COXpaHEHUs B MEXaHHUKe"

https://m.edsoo.ru/ff0c2d6a

100 IToBTOpenue, 0600meHue. Pabora ¢ Tekcramu o teme "Kosebanus u 1 bub6numoreka [IOK
BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menne. Pabota ¢ Tekcramu no Teme "CBETOBBIE 1 bubnunoreka LIOK
spieHus" https://m.edsoo.ru/ff0c3044
102 IToBTOpenue, 0600meHue. Pabora ¢ Tekcramu o Teme "KBaHToBas u 1
snepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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