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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3mke Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUSI COCTaBJIECHA Ha
OCHOBE TOJOXEHUH W TpeOOBaHMU K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B OI'OC OO0, a Takke ¢ ydérom
denepanbHoil paboueld mporpammbl BocnuTanus W KoHuenmuu mnpenonaBaHus y4eOHOTO
npeaMera «PusuKay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHHUE
€CTECTBEHHOHAYYHOM TI'PaMOTHOCTH OOYYaloUIMXCSd W OpraHu3aluio HU3ydeHHs (QHU3UKU Ha
NEesITeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3uke YYUTHIBAIOTCS BO3MOXKHOCTH y4€OHOIO
npeamera B peanmmzanuu  TpedoBaHuit PI'OC OOO K 1IaHUPYEMBIM JIMYHOCTHBIM U
METaNpeMETHBIM  pe3yibTaTaM  OOydeHHs, a  TaKKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX [IPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[Iporpamma no (u3uKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOro marepuana Mo rojaam
oOyueHust (1o Kjiaccam), NpeajiaraeT MPUMEPHYIO TMOCIEAOBATEIbHOCTh HM3YYCHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA IMPEAMETHOIO COJECpXKaHUS U Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yYarOIIIXCS.
[Tporpamma 1o ¢usrke pazpadboTaHa C 1eJIbI0 OKa3aHHUsI METOAMYECKON MTOMOIIN YUUTEIIO
B CO3/IaHUH PaboUeil mPOrpaMMBbI 10 Y4eOHOMY MIPEIMETY.
®dusnka SBISETCA CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYUYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SBJICHUM, N3y4aeMbIX XUMHEH,
Ouosorueil, actpoHoMuend U Quandeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHUpa, TPEAOCTaBISET Hambosee SICHble 00paslbl MPUMEHEHHsS HAyYHOTO METO/a
MO3HAHUS, TO €CTh CII0C00a MOTYYEeHUsI JOCTOBEPHBIX 3HAHUI O MUPE.
Opna w3 TIaBHBIX 3a7a4 (U3NYECKOro oOpa3oBaHUSl B CTPYKType oOuiero oopazoBaHus
COCTOMT B (OPMHpPOBAHMM €CTECTBEHHOHAYYHONM TPAaMOTHOCTM U HHTEpeca K Hayke Yy
oOyJarouuxcsi.
Wzyuenne ¢usukn Ha 0a30BOM YpOBHE MPEAINONATaeT OBJIAJCHHUE CIICAYIOIIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYUYHYIO IPaMOTHOCTb!
® HAYYHO OOBSCHATH SBJICHHUS,
® OLEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® UHTEPNPETUPOBATh JIaHHbIE W MCIIOJIb30BaThb HAy4YHBIE JOKAa3aTeJIbCTBA MJIs
IIOJIyY€HUs BBIBOJIOB.
[lenu uzyyeHus (U3NKUA HAa YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHMS OIpE/EieHbl B
Konnennuu npenonaBanus yueOHoro npenmera «®dusnka» B 00pa30BaTEIbHBIX OpPraHU3aLUIX
Poccuiickoit ®enepaunu, peaqu3ylIUX OCHOBHBIE 00IIe00pa3oBaTebHbIE POTrPAMMBI,
yTBepkAEHHONU pemeHneM Kosmerum MunncreperBa npocsenieHuss Pocculickonn @enepanuu
(mpotokoun ot 3 nexadps 2019 r. Ne [1K4BH).
Hean uzyyennsi Gu3NKu:
e 1puoOpeTeHHe HHTEpeca M CTPEeMJIEHHMs OOydyaroluXcsi K HAaydHOMY H3YYEHHUIO
PUPOJIbI, PA3BUTHE UX UHTEIIEKTYaTIbHBIX U TBOPUECKHUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABICHUH O HAyyHOM MeETOJe TMO3HaHUA U (HOpMHUpOBaHHE
MCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

e (opmHupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yYeHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBLHBIX 3aKOHOB (PU3HKH;



e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JJIsl PA3BUTHUS JAPYTHX €CTECTBEHHBIX
HAYyK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE TNPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiedl mnpodeccuoHanIbHON
JESITEIbBHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K JalbHEWIIEMy O0yYEHHUIO B 3TOM
HaIPaBIICHUU.

JlocTikeHnne STHX Ienedl mporpammbl Mo (u3MKe Ha YpPOBHE OCHOBHOTO OOIIETro

00pa3zoBaHusi 00ECIIEYUBACTCS PEUICHUEM CIIESAYIOIINX 3a4a4:

e mpuoOpeTeHHEe 3HAHWIA O MAUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXaHHUYECKHUX,
TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e [puoOpeTeHHE YMEHU ONUCHIBaTh U OOBSICHATH (PU3HUECKUE SBJICHUS C
MCIOJIb30BaHUEM MOJTYYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB DELICHHS TNPOCTEHINNX PAacUYETHBIX 3a7ad C HCIOJIb30BAaHHEM
buznueckux Mojeneil, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHEC YMEHUW HAOMIOJATh MPHUPOAHBIC SBJICHUS W  BBINOJIHSATH  OIBITHI,
nabopartopHble PabOTHl M SKCIEPUMEHTAJbHBIE MCCIEAOBAaHUSA C MCIOIb30BAHHEM
U3MEPUTENbHBIX TPUOOPOB;

e ocBoeHHE NpUEMOB pabOThl ¢ HHpOpMaIHe (U3UYECKOTO COJEpKaHUs, BKIHOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHUSX (U3UKH, aHaIM3 M KPUTHUYECKOE
OlLICHUBaHHE UHPOPMALIUY;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHOM ACSITeTbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTHKCHUAX (PU3HMUECKON HAYKH.

Ha usydyenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUS

otBoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 Jaca B Hezeno), B 8 kiacce — 68 yacos (2 yaca B
HEJZENI0), B 9 KJ1acce — 102 yaca (3 yaca B HEZIEI0).

[Ipennaraemslii B mporpamme o Gpusmke nepeyeHs J1adopaTOPHBIX PadOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, yYUTeNb JelaeT BbIOOp IMpoBeleHUs J1a0opaTOPHBIX paboT u
OTIBITOB C Y4ETOM MHIUBUIYATHHBIX 0COOCHHOCTEN 00YUaIOIINXCs, CIIUCKA IKCIIEPUMEHTAITBHBIX
3aJJaHMi, IpeIaraeMbIX B paMKax OCHOBHOTO FOCYIapCTBEHHOI0 dK3aMeHa 1o (hU3HKe.



COJEPKAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®usnka u e€ poJib B NO3HAHUU OKPYKAKIIET0 MUpPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Ousnyeckre ABICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenUYUHBL. M3mepeHue ¢u3nueckux BenuuuH. Du3ndyeckue NpUOOpPHI.
[TorpemHocTs U3MepeHuid. MexayHapoiHasi CHCTeMa €IMHHII.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAyKH H3y4aroT Mpupoay. EcTecTBeHHOHaydHBIN
METOJ TO3HAaHWA: HaONIOJeHHE, MOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBHKCHHE THUIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKEe TUMoTe3, O0ObsiAcHeHHWe Halmogaemoro spieHus. OmnucaHue
(U3UYECKUX SIBICHUH C ITOMOIIBIO MOJCIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJIICHUS.

2. ®usudeckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHHUI aHAJIOTOBBIM U LU(POBBHIM

puoOpoOM.

Jlabopamopuwvie pabomut u onvimol.

Omnpenenenue HEeHsbl JeJIEHUs MIKaIbl U3MEPUTEIBLHOTO IPHOODA.
H3mepenue paccTosHUM.
H3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeNa.
Omnpenenenue pasMepoB MaJIbIX TEINl.
W3mepenue temmeparypbl INpU IOMOIIM JKUAKOCTHOTO TEPMOMETpa M JlaTUMKa
TEMIIEpaTyphl.
6. llpoBeneHue wuccieqoBaHUA IO MPOBEPKE TUIIOTE3bl: AAJBHOCTh IOJETA IIApUKA,
MYLIEHHOTO TOPU30HTANILHO, TeM O0JIblle, 4UeM OO0JIbIle BHICOTA TyCKa.

Pa3nea 2. IlleppoHavyabHbIe CBeIeHUSI O CTPOEHHH BellecTBa.

CrpoeHue BellecTBa: aTOMbl MU MOJEKYJbl, MX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

JBrxxenune yactun BemecTBa. CBs3b CKOPOCTH JBMXKEHHMS YacTUL[ C TEMIIEPaTypOu.
BpoynoBckoe nBmwkenue, muddysus. B3aummoieicTBre 4YacTHIl BEUIECTBA: TNPUTSIKCHHE U
OTTaJIKUBaHUE.

ANl e e

ArperaTHble COCTOSIHMSI ~BEIECTBA: CTPOCHHME Ta30B, IKUAKOCTEH U TBEPABIX
(kpuctammyeckux) Teia. B3auMocCBs3b MeXy CBONCTBaAaMH BEUIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX U WX aTOMHOMOJICKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HaGnrogenue 6pOyHOBCKOTO ABM)KEHUS.

2. Habmonenne nuddys3uu.

3. HaGnronenue siBieHHA, OOBSICHSIOMIMXCS MPUTSHKCHUEM WM OTTAIKMBAHHEM YaCTHUIL

BEIIECTBA.

Jlabopamopuwvie pabomut u onvimol.

1. Omenka muamMeTpa aToMa METOJIOM PSIOB (C UCTIONB30BaHUEM (GoTorpaduil).

2. OmbITHI 110 HAOTIOACHHUIO TEIIJIOBOTO PACIITUPEHUS T'a30B.

3. OnbIThl 0 OOHAPYKEHUIO JEUCTBUS CUI MOJIEKYJISIPHOTO MPUTSHKESHHUS.

Paznen 3. /IBu:xkeHHe U B3anMoOAeiicTBUE TeJl.



Mexannyeckoe JIBukKeHHE. PaBHOMepHOe U HepaBHOMepHOe JBHKeHHE. CKOpOCTb.
Cpenssist cKopocTb IPY HEPAaBHOMEPHOM JBUKEHUU. Pacdy€r myTu ¥ BpeMEeHU IBUKEHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUMHU. B3aumojeicTBue Tesl Kak NpUYMHA HU3MEHEHUS
CKOpOCTH JBWXKEHHS Teld. Macca kak Mepa uMHepTHOCTH Tena. IlnotHocTh BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B JUHUIIE 00bEMA BEIIECTBA.

Cuna kak XapakTepucTuka B3aumojeiictBus Teia. Cuna ynpyroctu U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBIeHHME TArOTeHUs U cuia TsxkecTH. Cuna
TSOKECTH Ha Jpyrux muaHetax. Bec tema. HeBecomocTh. CrojkeHue cuil, HallpaBJICHHBIX IO
oaHoil npsimoi. PaBHozaelcTByromas cuii. Cuna TpeHus. TpeHUe CKOIbXKEHUSI U TPEHUE MOKOSI.
Tpenue B IpUpoAe U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHu4ecKoro JBUKEHHUs Teja.

H3mepeHne ckopocTy IpSIMOIMHEHHOTO IBHIKEHUS.

HabutoneHue siBieHUs] UHEPLIUHU.

Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUH TEJL.

CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cull, HapaBJICHHBIX 110 OJJHOU MPSMOI.

JIaﬁopamopnbte padomot u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOI'O JBHYKEHHUS (IIapuKa B KUIKOCTH, MOJENU
AIEKTPUUECKOTO aBTOMOOWUJISL U TaK Jjajee).

2. Omnpenenenue cpenHell CKOPOCTU CKOJBXEHHs OpycKa WM IIapuKa MO HAKIOHHOM

SN kAL =

IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHHs (IedopMalii) MPYKUHBI OT

MPUIIOKEHHOM CHJIBL.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUS OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TTIOBEPXHOCTEH.

Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U Ta30B.

JHaBnenue. CriocoObl yMEHbILICHUS U YBETTUUEHU NaBieHus. /laBienue ra3a. 3aBUCUMOCTD
JaBJIeHUs ra3a oT o0béma, Temneparypsl. [lepenaua naBnenus TBEPABIMU TeIaMH, KHUAKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTuueckue MalivHBL. 3aBUCUMOCTH JABJICHUS KHUIKOCTH OT
rryounbl.  [mapocratmdeckmii  mapagokc. CooOmarommecss cocyabl.  [mapaBnimueckue
MEXaHU3MBI.

AtMocdepa 3emnu u armochepHoe naBieHue. [IpUuMHBI CylIeCTBOBAaHUS BO3TYLIHOM
obonouku 3emumn. Onbir Toppuyermnn. M3mepeHue arMocepHOTO IaBICHHS. 3aBUCUMOCTH
atMoc(epHOro MJaBJIGHHUS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(hepHOro JaBIeHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha NOrpyXEHHOE B HUX TeJo. BeITankuBatomias (apxuMe0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxonnaBanue.

Hemoncmpayuu.
3aBHCHUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATyPBhI.

[lepenaua naBiaeHUs )KUIKOCTHIO U Fa30M.
CooOmaromnuecs COCy/Ibl.

I'mppasnnueckuii npecc.

[TposiBnenue neicTBus aTMOCchHEpHOTO TaBICHHUS.

NS



3aBUCHMOCTh BBITAIKUBAIOIICH CHJIBI OT O00bEMa MOTPY)KEHHOM dYacTH Tela |
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BHITCCHEHHOM HKUJKOCTH.

VYcnoBue muiaBaHMs TeN: IUJIABaHUE WM TOTPYKEHUE Tell B 3aBUCUMOCTH OT
COOTHOIIECHHUS TUIOTHOCTEH TEJa M JKUJIKOCTH.

Jlabopamopuwvie pabomut u onvimol.

1.

WccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOrpYKEHHON B )KUJIKOCTh
YacTH TeJa.

OnpeneneHre BBITAJKUBAIONIECH CWIbI, JEUCTBYIOIIEH Ha TeJlo, MOrpy:KEHHOE B
JKUJKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAIKMBAIOIIECH CHUIBL, JCHCTBYIOLIEH Ha TEJIO B
JKUJKOCTH, OT MacChl TeJa.

OnbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHUJIbI, IEUCTBYIOIIECH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH TElNa U OT IUIOTHOCTH
KUJKOCTH.

KonctpyupoBanue apeomerpa MM KOHCTPYHPOBAaHHUE JIOJKM M OIpeAeieHue eé
rpy30M0AbEMHOCTH.

Paszgen S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAsS IJIOCKOCTh. [IpaBmiio paBHOBECHS phIyara.
[IpumeHneHnue mpaBwiia paBHOBECHS pbluara K OJoKy. «3o0s0oToe mpaBuiao» MexaHuku. KIIJ]
MPOCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE.

Mexanuyeckass 3Heprus. KunHetmueckas W noTeHUMalbHas »sHeprud. IlpeBpaiieHue
OJIHOT'O BHJIa MEXAHUYECKOW YHEPTUU B IPYroil. 3aKOH COXPAaHEHHUs SHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1.

[TpuMepsI MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomsl u onvimol.

1.

2.
3.
4.
8 KJIA

Onpenenenue paboOTbl CUJIbl TPEHUS IPU PABHOMEPHOM [BIKEHUM Tela IO
TOPU30HTAIBLHON MOBEPXHOCTH.
HccnenoBanue yclIoBUN paBHOBECHUS pblyara.
Nsmepenue KIIJ] HakKJIOHHOH TUIOCKOCTH.
N3yueHne 3aKkoHa COXpaHEHUS MEXaHUYECKON SHEPTUU.
CC

Pa3nen 6. TenoBble siBIeHHS.

OcCHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUN CTPOEHMs BellecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyJd. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHOKMHETUUECKOU TEOPUH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOro COCTOSIHUM BellecTBa. Kpucramimueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUJIKOCTEH M TBEPIBIX TEIl HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO-KMHETHYECKOM Teopuu. (CmadyMBaHUWE M KalWUIIpHbIE siBJeHUs. TeruioBoe
pacUIMpPEHNE U CKATHUE.

Temneparypa. CBsA3p TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBM)KEHHS YaCTHIL.
Buyrtpennsist »sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH OHEpruu: Tervionepenada u
coBeplieHue paboThl. Bubl Temnonepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHUS, U3IIyUYCHHUE.



KonunuecTBo TEemioThl. YenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TEeIIoBOe
paBHOBecHe. YpaBHEHUE TeIIoBOro OanaHca. [lnmaBneHue u OTBepAEeBaHUE KPUCTAILTUYECKUX
BEIIECTB. YJelbHas TemioTa MasieHus. llapooOpasoBanue u konjaeHncauus. Hcmapenue.
Kunenue. VYnenbHas TtemioTa mnapooOpa3oBaHusl. 3aBUCUMOCTb TeMIEpaTyphl KHUIIEHHS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y IeJbHask TEIJI0Ta CrOPAHUS.

[Tpunnuner pabotel TeruioBbiX aurareneid KIIJ[ TemmoBoro asurarens. TermioBbie
JBUTATEU U 3alllMTa OKPYKAIOIIEH CPEIbI.

3aK0OH COXpaHEHUs U MPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIEccax.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUKEHUSI.
Hab6mronenue nuddysun.
HaOGmronenue siBieHUi CMauyMBaHUS U KAlTWJUISIPHBIX SIBJICHUH.
HabGnronenue TeniaioBoro pacuimpeHus Tei.
W3menenue nasieHus ra3a npu U3MEHEHUH 00bEMA U HAarPEBAHUM WIIH OXJIAXKICHUU.
[TpaBuiia u3MepeHus TEMIEPATypHhI.
Bune! Teronepenaym.
Oxutax/IeHre Mpu COBEPILICHUH PAOOTHI.
9. HarpeBaHnue npu coBepiieHUN padOThl BHEIIHUMU CHIIAMHU.
10. CpaBHEHME TEMIOEMKOCTEN pa3IMYHbIX BEIIECTB.
11. HaGnroneHue KuneHus.
12. HabGnroneHue ocTOsSHCTBA TEMIIEPATYPhI IIPH IJIABJICHUH.
13. Mozaenu TEIUIOBBIX IBUTAaTENICH.
Jlabopamopuwvie pabomot u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHUSL.
OnbITHI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnBITH 10 HAOTIOICHUIO TETIOBOTO PACIIMPEHISI TA30B, )KUIKOCTEH U TBEPABIX TEI.
Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IIPHUIIA.
OnBITHI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTH JIaBJICHHUS BO3[yXa OT €ro o0béMa u
HarpeBaHus WIN OXJIAXKICHUS.
6. IlpoBepka rHUMNOTE3bl JIMHEWHOW 3aBUCUMOCTU [IJIMHBI CTOJOMKA >KUJKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH SHEpruM Tella B pe3yibTaTe TeIUionepeaadu u

paboThl BHEIIHUX CHIL.

8. MHccnenoBaHue sIBICHUS TEIUIOOOMEHA TPU CMENIMBAHUH XOJIOJHOUW U TOPsIYe BOJIBI.

9. Omnpenenenue KOIWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM MpH TEIIOOOMEHE ¢

HarpeThiM METATMYECKUM LIUINHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue nporecca uCapeHusl.

12. Onpenenenne OTHOCUTEIBLHOM BIIa)KHOCTH BO3/yXa.

13. Onpenenenue yeabHOM TEIIOTHI MIJIABJICHUS JIbJA.

Pa3jnen 7. DaekTpuyeckue u MATHUTHBIE SIBJICHUS.

Onektpusanus Ten. [[Ba pona sneKTpudecKux 3apsaoB. BzanmonencTBue 3apsKeHHbIX TEI.
3akon KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX Tell OT BEIMYUHBI 3apsA0B U
pPacCTOSTHUSL MEX]Ty TEJIaMH).
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Onektpuueckoe mnose. HanpsxEHHOCTh 3ieKkTpuyueckoro noss. [lpuHnun cynepno3unuu
JIEKTPUYECKUX I10JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsiioB. DJIEeMEHTApHBIM 3iekTpudeckuil 3apsia. CrtpoeHue
atoma. [IpoBOTHUKH U JTUAIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUIECKOTO 3apsia.

DONEeKTPUUECKUA TOK. YCJOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa. VCTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUUECKHUM TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. JnekTpuyeckoe Harpspbkenue. ConpoTHBIEHHE
NPOBOAHMKA. YJIEIbHOE CONPOTUBJICHHE BemlecTBa. 3akoH Owma s ydacTka IIeMH.
[TocnenoBarenbHOE U MapaJICIbHOE COSAMHEHUE TTPOBOJHUKOB.

Pabota u MoOLIHOCTD 371€KTpUUECKOro ToKa. 3akoH Jhxoyns—JleHna. DnekTpuueckue Henu
U IOTPEeOUTENH IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrosiHHble MarHuThHL. B3anMopeiicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE TMOJje.
MarunuTtHoe noJjie 3eMJId U €ro 3HaUeHHue 1Jis1 KU3HU Ha 3emiie. OnbIiT Dpcerena. MaruuTHoe mnose
ANEKTPUUECKOTO TOKa. [I[puMeHeHNne 3JIEKTPOMAarHuToOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IMOCTOSHHOTO ToKa. lcnosb3oBanue
JEKTPOABUraTeNIel B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel  @Papazges. SBiaeHue  3IEKTpOMarHUTHOM  wHAyKuMu. IlpaBuno  Jlenna.
Onekrporernepatop. CrocoObl TONYyYEHHUsS JIIEKTPUUYECKOW JHEPruu. ODJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DJneKkTpu3anus Teil.

JIBa pojia 3IeKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEll.
VY CTpoicTBO U IEUCTBUE IIEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIHSL.

3aKOH COXpaHEHHUS FIEKTPUUECKUX 3apsIOB.

IIpoBOIHUKY U TUDTIEKTPUKH.

MoenupoBaHHe CUIIOBBIX JUHHUM 3JIEKTPUUYECKOTO TOJISL.
HIcTOYHUKY TOCTOSTHHOTO TOKA.

9. JlelcTBUA 3JIEKTPUUYECKOTO TOKA.

10. DnekTpuyecKuii TOK B KUJIKOCTH.

11. I'a30BBIit pa3ps.

12. 3MepeHue cuiibl TOKa aMIIEpMETPOM.

13. M3amepeHue 3JIeKTpUIEeCKOro HaMpsHDKEHUS BOJIBTMETPOM.

14. PeoctaT 1 MarasuH COIIPOTUBIICHUIA.

15. BzaumoeiicTBuE MOCTOSTHHBIX MAarHUTOB.

16. MogenupoBaHrue HEBO3MOKHOCTH pa3fiesIeHus MOJII0COB MarHuTa.
17. MonenupoBaHuE MarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB.

18. OnbIT Opcrena.

19. MarauTHOE 10J1€ TOKA. DJIEKTPOMArHur.

20. JleiicTBME MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.

21. DnekTpoaBUraTelb MOCTOSTHHOTO TOKA.

22. VccnenoBaHue IBICHUS 3JEKTPOMAarHUTHON UHIyKLMH.

23. Onbrtel Papajes.

24. 3aBUCHMOCTb HAIIPABJICHUS HHIYKIIMOHHOTO TOKA OT YCIIOBUHM €ro BO3SHUKHOBEHHS.
25. DneKTporeHepaTop MOCTOSHHOTO TOKA.
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Jlabopamopuwvie pabomut u onvimol.

OnBITHI 10 HAOTIOICHUIO SJIEKTPU3AIMHU TeJl MHAYKIIUEH U TIPU COMPUKOCHOBEHHUHU.
UccnenoBanue AeMCTBUS AIEKTPUUECKOTO MOJIS HAa TPOBOJIHUKHU U TUAJICKTPUKH.
COopka 1 mpoBepka padOoThI JIEKTPHUUECKOH IEMH MOCTOSHHOTO TOKA.

W3mepeHue u peryupoBaHHue CUIIbI TOKA.

H3mepenue u perynpoBaHue HAPSKEHUS.

A e

UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS

pEe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  DJEKTPHUYECKOrO  COMPOTHBIICHUS
MIPOBOJIHMKA OT €ro JUITMHBI, TJIOLIAU ONIEPEYHOT0 CEUCHHS U MaTepuala.

8. IlpoBepka mpaBwiia CIOXKEHHS HANPSOHKEHUN TPHU TOCIEIOBATEIHBHOM COEIUHEHUU
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuJa JijIsl CUIIBI TOKA MPU NapauIeTbHOM COEIMHEHUU PE3UCTOPOB.

10. Onpenenenue paboThI JIEKTPUUECKOTO TOKA, UYILIETO Yepe3 PE3UCTOP.

11. Onpenenenre MOITHOCTH 3JEKTPUUYECKOTO TOKA, BBIICIAEMON Ha PE3UCTOPE.

12. UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT HAlpsKEHHS
Ha HEeW.

13. Onpenenenune KIIJI narpeBarens.

14. UccnenoBanrie MarHUTHOTO B3aUMOJCHCTBUS MTOCTOSIHHBIX MAarHUTOB.

15. U3ydyeHue MarHuTHOrO TIOJS TMOCTOSIHHBIX MAarHUTOB NpPU HUX OOBEIUHEHUU U
pasziesieHun.

16. UccnenoBanue neWCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI B3AaUMOJICUCTBHS KATYIIKA C TOKOM U
MarHuTa oT CHJIbl TOKA U HaIpaBJIEHUS TOKA B KaTYIIIKE.

18. N3ydyenue neicTBUs MArHUTHOTO TOJIS1 HAa IPOBOJHUK C TOKOM.

19. KoncrpyupoBanue u u3yueHue paboThl 3JIEKTPOIBUTATEIIS.

20. Uzmepenune KIIJ] anekTposBUraTeIbHON YCTaHOBKHU.

21. OnbITEl MO MCCIEAOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW HMHAYKIIMHU: HCCIEIOBAHHUE

V3MEHEHUH 3HAYCHUs U HAIIPABJICHUS UHAYKIIMOHHOTO TOKa.
9 KVIACC

Pasznea 8. Mexannuyeckue siBJeHHUS.

Mexannueckoe aBumxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBWKEHHA. PaBHOMEpHOe mpsMoNMHEiHOEe nBMKeHHEe. HepaBHomepHOe
npsMOJIMHEWHOe JBHKeHHe. CpelHsii U MTHOBEHHAsh CKOPOCTh Tejla IpH HEPaBHOMEPHOM
JIBIDKEHUH.

Yckopenue. PaBHoyckopeHHOe npsiMotiHeitHOe aBrkeHrne. CBoOoiHoe nagenue. OmbITh
[Nanunes.

PaBHOoMepHOE ABMkKEeHHE 1O OKpYykHOCTU. llepron u yacrora oOpamenus. Jluneiinas u
yriioBas CKopocTH. LleHTpocTpeMuTebHOE YCKOPEHHE.

ITepsbiii 3akoH Hbrotona. Bropoii 3akon Hptotona. Tperuii 3akon Hetorona. Ilpunumn
CYNEPIIO3UINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cwia TpeHMs: cujia TPEHUSI CKOJIBKEHMSI, CHJIa TPEHHS
MOKOSI, IPYTHUE BUIBI TPCHHUSI.



Cuna TsDKECTM M 3aKOH BCEMHUPHOI'O TATOTEHMSA. YCKOpEHHE CBOOOJHOIO IMaJCHUS.
JBuxenue 1uiaHer Bokpyr Comnua. IlepBas kocmuueckas ckopocts. HeBecomocts u
HEePErpy3KH.

PaBHOBecue MarepuanabHON TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHoBecue TBEPOrO Tena
C 3aKpEIUIEHHOM OChIO BpaleHus. MoMeHT cuiibl. LleHTp TskecT.

HNmnynec tena. M3menenue umnynbsca. Mmnynsc cuibl. 3aKOH COXPAHEHHS HMMILYJIbCA.
PeakTuBHOE ABUXKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTb. PaboTa cui TsbkecTH, ynpyroctd, TpeHus. CBs3b

OHEPIuun

n pa6OTH. HOTGHHI/IaHBHaH OHEprusa TCjia, MNOAHATOrO HaAd ITOBEPXHOCTHIO 3EMIIH.

[TorenunanpHas 3Heprus c:karou npykuHbel. Knnernueckas sHeprus. TeopeMa 0 KWUHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTHUH.
Hemoncmpayuu.

9.

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

HaOnronenne MexaHU4ecKoro IBUKEHMS Tella OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHuE NyTel U TPaeKTOpPUM JBMIKEHHUS OJHOTO U TOTO K€ TeJlda OTHOCUTEIHHO
Pa3HBIX TEJI OTCYETA.

N3mepenue ckopocTH U yCKOPEHUS NPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOI'O IBUKEHHUS.

HaOnronenue qBuKeHUs Tema 1o OKpY>KHOCTH.

Habumronenne MexaHMUYeCcKuX SIBJICHUM, IPOUCXOAIIMX B cucteMe orcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKCHUH OTHOCUTENIHO KaOMHETa (PU3UKH.
3aBUCUMOCTb YCKOPEHHUS Tella OT Macchl Tea U ICHCTBYIOLIEH Ha HETO CHUJIBL.
Haburonenne paBeHcTBa CUJl IPU B3aUMO/IEHCTBUH TEIL.

N3menenue Beca Tena Npu yCKOPEHHOM JIBUKEHUM.

[Tepenaya umiysabca mpyu B3auMOJICHCTBUH Tell.

[TpeoOpa3oBaHus 3HEPruM MpU B3aUMOIECHCTBUHU TEll.

CoxpaHeHue UMITyJIbCca IPU HEYIIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHue UMITyJIbca IIPU a0COTIOTHO YIIPYTOM B3aUMOJIECHCTBUM.

Halnronenue peakTHBHOTO JIBHXKCHHUSL.

CoxpaHeHue MEXaHW4eCKOH SHEpruu MpHu CBOOOIHOM a/ICHUH.

CoxpaHeHue MEXaHW4YECKOH SHEPruy MIPU ABMKEHUH TeJla MO JeHCTBUEM NPYKUHBI.

Jlabopamopusie pabomsl u onvimot.

1.

KoncTpynpoBanue TpakTa s pa3sroHa U JaJbHEUIIErO0 PaBHOMEPHOTO JIBUKEHHS
mapuKa Wi TeJICKKH.

OnpeneneHne cpeaHell CKOPOCTH CKOJIBKEHHS OpycKa WU JBMIKEHUS IIapHKa I10
HaKJIOHHOM INIOCKOCTH.

OrmpenenieHne yCKOpPEHHUsl Tejla MPU PABHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBHKEHUHU 0€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka ruMOTE3Bl: €CIM TPH PABHOYCKOPEHHOM JBHKCHHHM 0€3 HadallbHON
CKOPOCTH TIyTH OTHOCSTCS KakK psAJ HEUYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
MIPOMEXYTKH BPEMEHH OJIMHAKOBBI.

I/ICCJIG[[OBaHI/Ie 3aBUCUMOCTH CHIIBI TpeHI/ISI CKOJIBXKCHHUA OT CHIIBI HOpMaJIBHOFO
JIaBJICHHSL.

Onpenenenne ko3P PuUIMEHTa TPEHUS CKOIBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.



9.

Omnpenenenue pabOTbl CWJIBI TPEHUS IPU PABHOMEPHOM [BM)KEHUHM Tejla 110
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenue pabOTHI CHIIBI YIPYTOCTH TPH MOABEME TIpy3a C HCIOJIB30BAHUEM

HCIIOABMXXHOI'O U ITOABUKHOI'O OJI0KOB.

11. N3ydyenue 3akoHa COXpaHEHUS SHEPTHUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHusA U BOJHEIL.

KonebarenpHoe amkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJeOaHWU: TEpUOa, 9acToTa,
amMIuiTya. MaTemMaTHueckuidi M TNPYXKUHHBIM MaaTHUKH. [IpeBpaiieHue »Hepruv mpu
K0J1e0aTeIbHOM JIBH>KEHUU.

3aryxaromue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBIL
CaoiicTBa MexaHnueckux BOJH. [IpoionbHbIe U ToniepeyHbie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH
e€ pacupocTpaHeHus. MexaHn4eckue BOJIHBI B TBEPJIOM TeJle, CEHCMUYECKUE BOTHBIL.

3Byk. ['poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOnronenue kosneOaHuil TN MO AEUCTBUEM CUIIBI TSDKECTU M CUJIBI YIIPYTOCTH.
2. HaOmonenue koneOaHuii rpy3a Ha HUTU U HA MIPYKUHE.

3. HaOmroneHue BIHYKACHHBIX KOJICOAHUI 1 pe30HaHCA.

4. PacnpocTpaHeHHe IPOIOJIBHBIX U IIONEPEYHBIX BOJH (HA MOAEIH).

5. HaGnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUH pE30HAHC.

Jlabopamopuwvie pabomut u onvimol.

l.
2.
3.

7.

Omnpeznenenne 4acTOTHI U MEPHOA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenne 4acTOTHI U MIEPHOJa KOIeOaHUH IPY>KUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCHMOCTH TEepUOAa KOJeOaHWM MOJBEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IepHOJa KoJeOaHUN MPYKMHHOTO MasiTHUKa OT MaccChl
rpysa.

[IpoBepka He3aBUCHUMOCTH N€puoAa KojeOaHUN Ipy3a, MOJBELIEHHOIO K HUTH, OT
Macchl Tpy3a.

OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCMMOCTh TMepUoAa KOJeOaHUH MPYKUHHOTO
MasiTHUKA OT MaccChl I'py3a U KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHust CBOOOJHOTO MaJICHUSL.

Paszgen 10. JjeKTpOMArHMTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMarHUTHOE ToJie. DJIEKTPOMarHuTHble BOJHBL. CBOMCTBAa 3JIEKTPOMArHUTHBIX

BOJH. [IIkaya 3mekTpoMarHuTHBIX BOJIH. VICIIONb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBA3H.

DneKkTpoMarHuTHas npupojaa ceera. CkopocTts cBeTa. BoaHOBEBIE cBOCTBA CBETA.
Hemoncmpayuu.

l.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoJsiHoBEIE CBOMCTBA CBETA.

Jlabopamopuwvie pabomut u onvimel.

1.

I/I3y‘leHI/I€ CBOMCTB QJICKTPOMArduTHLIX BOJIH C IIOMOIIIBIO MOOMJILHOT'O Teﬂe(bOHa.

Pasznea 11. CBeToBLI€e IBJICHUS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacnpocTpaHEHHE CBETa.
3atmenus Conuua u JIynel. Otpaxenue cBera. [nockoe 3epkao. 3aKOH OTpa)KEHHS CBETA.



HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH IIpECIOMIICHUS CBETA. ITonaoe BHYTPCHHEC OTPAXCHUE CBCTA.
Hcnons30BaHue MOJTHOIO BHYTPCHHCT'O OTPAKCHHUA B OIITUYCCKUX CBCTOBOJAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToammapara, MHUKpPOCKOINA U
Tesieckomna. 11a3 kak onTuyeckas cuctemMa. ban3opykocTs U 1anbHO30pKOCTb.

Paznoxenue Oenoro csera B criekTp. OnbiTel HproToHA. CllojkeHNE CEKTPaIbHbIX 1[BETOB.
Hucnepcus cBera.

Hemoncmpayuu.

h
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[TpsimonuHEetHOE pacpoCcTpaHEHHE CBETA.

OTtpaxkeHue cBera.

[Tonyuyenue n3o0pakeHuil B MIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.
[Ipenomiienue ceera.

OnTUYEeCKUN CBETOBO/I.

Xon Jydeit B coOuparomei JTruH3e.

Xop Jlydeil B paccenBaroleH JIMH3E.

[TosyueHnne n300paxeHui ¢ TOMOIIBIO JINH3.

[punnun neiictBus ¢oroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Moxenb riaza.

11. Pazyioxenue 6emoro cBeTa B CIIEKT).

12. Tlomy4yenue Oeoro cBeTa Mpy CII0KCHUH CBETA PA3HBIX IIBETOB.
Jlabopamopusie pabomsl u onvimol.

l.
2.
3.

NSk

HccnenoBanue 3aBUCMMOCTH YIJla OTPAXKEHHsI CBETOBOTO JIy4ya OT yrJja MaJIeHusl.
N3yuenue xapakTepucTUK N300pakeHUs IIPEIMETA B IUIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCUMOCTH yTrila MPEIOMIIEHHs CBETOBOIO JIyda OT yIUIa IaJIeHUs Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tomy4ueHnue n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne GOKyCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH INH3HI.
OMnBITHI IO PA3NIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnbITEl 1O BOCHPUSITHIO IIBETA MPEAMETOB MPU HUX HAOIIOJECHUU 4Yepe3 IBETOBbIC
(UITBTPBHIL.

Pa3zgen 12. KBaHToOBLIC IBJICHHUS.
OmnsiThl Pesepdopaa u mnanerapuas moaens aroma. Moaens atoma bopa. Hcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Anb(a, Oera- M ramma-usznydeHus. CTpoeHHE AaTOMHOIO s1pa.
Hyxnonnas wmopgens aromHoro sapa. HMsoronsl. PaauoaxtuBHble mnpespamenus. Ilepuon
I10JIypacnaaa aTOMHBIX AJEp.

SAnepHble peakuuy. 3aKOHbBI COXPaHEHMsI 3apsAJ0BOI0 M MAacCOBOIO YHMCEN. DHEPIUsl CBA3U
aTOMHBIX snaep. Cs3p Maccel M dHepruu. Peakuum cuHte3a u neneHus saep. Mcrounukn
sHepruu CoJsHLA U 3BE3 L.

Snepnas sHepreTuka. JIeMcTBUSA paAMOAKTUBHBIX U3Iy4YECHUN HA )KUBBIC OPIaHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3Iy4EHHS U MOTJIOLICHHUS.

2. ChekTpsl pa3JIMYHbIX T'a30B.

3. ConekTp Bogopoa.

4. Habmronenue TpekoB B kamepe Buiibcona.

5. Pabora cu€Tyrika HOHU3HPYIOUTUX H3TyYEHUH.

6. Peructpauus uznydeHus: NpUPOIHBIX MUHEPATIOB U IPOAYKTOB.



Jlabopamopuwvie pabomut u onvimol.

1. HaOnroneHue CIUIOUIHBIX U TMHENUYATBIX CIEKTPOB U3ITyUEHHUS.

2. HWccnenoBaHue TpPEKOB: HM3MEPEHUE HHEPIMM YacTHUIBI O TOPMO3HOMY HyTH (1O

dboTorpadusam).

3. H3mepeHue paamoakTUBHOTO (poHA.

IHoBTOpUTEIBbHO-0000IIAIONIUI MOAYIb.

[ToBTOpPUTENBHO-0000IAOINK ~ MOJIYAh  MpPEAHA3HAYEH IS CHCTEMaTU3allud |
0000111eHUsT TPEIMETHOTO COZEPKAHUS U OIbITa I€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYECHUU
BCEro Kypca (pu3uKH, a TakkKe JUIsl MOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO
¢du3uke 17151 00ydarOUINXCsl, BEIOPABIINX ATOT YU€OHBIH MpEeIMeT.

[Ipu u3yyeHun 1aHHOTO MOAYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI AESITEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBAETCA JOCTIKEHHE TMPEAMETHBIX U MeTampeIMEeTHBIX
IUTAHUPYEMBIX PpEe3yJIbTaTOB O00ydeHHs, (QOpPMHUpPYETCsl E€CTEeCTBEHHOHAy4YHasi I'PaMOTHOCTH:
OCBOEHUE Hay4HbIX METOJIOB MCCIICOBAHUS SIBJICHUN MPUPOABI U TEXHUKHU, OBJaJCHUE
YMEHUSMHU OOBSCHATH (PU3UUECKUE SBJICHUSA, IPUMEHSS MTOJyYCHHBIC 3HAHUS, PelIaTh 3a/1a4H, B
TOM YHCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIHATBHO EATEIbHOCTHBIA XapakTep AaHHOTO pa3fielia peanusyercs 3a CYéT Toro,
YTO 00yYaIoIUeCs BHIMOIHSIIOT 33aHNS, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJIyYCHHBIX 3HAHUN PACIO3HABATH U HAYYHO OOBSCHATH (PU3HUECKUE SIBICHUS
B OKpY’Karollel PUPOE U IOBCEIHEBHOM JKU3HH;

UCIIOJIb30BaTh Hay4uHbIE€ METOJbl HCCIEAOBaHUA (PU3NYECKUX SIBICHUI, B TOM 4HCIe AJIs
IIPOBEPKHU TUIIOTE3 U MOITYUEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4HbIE OCHOBBI HAmOOJEE€ BaXHBIX JIOCTHIKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAaHUS PA3UYHBIX HCTOYHUKOB DHEPIMM Ha OCHOBE
3aKOHa MPEBPAIICHUS] U COXPAHEHHSI BCEX M3BECTHBIX BUIOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3ydyenne QUMK Ha YpPOBHE OCHOBHOrO 00IIero o0Opa3oBaHHsS HAMpaBiIeHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPEAMETHBIX U IIPECAMETHBIX 06pa30BaT€J’IBHBIX PE3YIbTAaTOB.

B pesynbrare usydyenus (uU3MKM Ha YpPOBHE OCHOBHOIO OOIIero o0Opa3oBaHus Y

oOyyarorierocst OyyT c()OpMUpPOBAHBI CIEIYIOIINE JINYHOCTHBIE PE3YJIBTAThI B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

- MPOSIBJIICHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (pU3NYECKOM
HayKHU;

- IEGHHOCTHOE OTHOUICHUE K JIOCTHKECHUSAM POCCUNHCKUX YUEHBIX-(DU3UKOB;

2) rpaJaaHCKOI0 U IYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

- TOTOBHOCTb K aKTMBHOMY YYaCTHIO B 00CY)K/IEHUU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBSI3aHHBIX C IPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN (DU3HKY;

- OCO3HaHHME BaXKHOCTH MOPAJIbHO-3TUYECKUX IPUHIIMIIOB B IEATEIHLHOCTH YUEHOTO;

3) 3¢TeTHYECKOTr0 BOCITUTAHUS:

- BOCTIPUSITHE ICTETHYECKUX KayecTB (PM3NYECKON HayKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O TO3HAHUSA:

- OCO3HAaHHE IEHHOCTU (PU3MyecKoW HAyKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHMS MHUPA,
OCHOBBI Pa3BUTHA TEXHOJOIMH, BaXKHEHUIIIEH COCTABIISIOIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOH JII00O03HATEIBHOCTH, MHTEPECa K HUCCIIE0BATEIbCKOM eI TETbHOCTH;

5) popmupoBaHus KyJIbTYPBbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIarONOTyYHsI:

- OCO3HAHUE IICHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BaXHOCTH IIpaBWJI 0€30I1aCHOIO MTOBEIEHUS Ha TPAHCIIOPTE, HA A0POrax, ¢ 3JIEKTPUUYECKUM U
TEIUIOBBIM 000pYI0OBaHUEM B IOMAIIIHUX YCJIOBUSAX;

- c(OpMHPOBAHHOCTH HaBbIKa pe(IeKCHHU, MIPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOro
JKe TpaBa y Ipyroro 4eaoBeKa;

6) TPy10BOr0 BOCIUTAHMS:

- aKTMBHOE YYacTHE B PEUICHUU MPAKTUYECKHUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3aliy, Tropojaa, Kpas) TEXHOJOTMYECKOW U  COIMAIbHON  HANpaBiIeHHOCTH,
TpeOyIOIIMX B TOM YHCIIe U GU3NYECKUX 3HAHMUIA;

- UHTEpeC K MPAKTUYECKOMY U3YyUEHUIO Mpodeccuid, CBI3aHHBIX ¢ (UBUKOM;

7) IKOJI0TNYECKOr0 BOCIIMTAHMSA:

- OpHeHTalus Ha NpUMEHEHHE (U3MYECKMX 3HAHUM I peleHus 3ahad B 00jacTu
OKpYKaroIlei cpenpl, TUIAHUPOBAHUS MOCTYNKOB U OLEHKH UX BO3MOKHBIX MOCIEACTBHIA
JUTSL OKpY KAIOIEel cpebl;

- OCO3HaHMeE I100ATLHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIEM U MyTeH UX pelIeHHUs,;

8) aganTanuu K M3MEHAIOMUMCH YCJIOBUSIM COLMATBHON U NPUPOIHOH Cpeabl:

- TOTpPeOHOCTh BO B3aMMOACWUCTBUHM TIPU BBINOJHEHUH HCCIEJOBAHUNH U TPOECKTOB
¢u3nUecKoil HaPaBICHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUAM APYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO AEATEIbHOCTD;

- TOTPeOHOCTh B (OPMHPOBAHMM HOBBIX 3HAHUH, B TOM 4YHciIe (OPMYIHPOBATH WUJCH,
MOHSTHS, TUIIOTE3bI O GU3UYECKUX O0BEKTaX U SIBICHUSX;

- OCO3HaHUe JNePUIMTOB COOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DUBHKH;



¢ - [IJJAHMPOBAaHHUE CBOETO Pa3BUTHS B MPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHHIA;

¢ - CTPCMJICHUC AHAJIIM3UPOBATH U BLIABJIATH B3aUMOCBA3U IIPUPOADI, O6H_ICCTBa 1 5KOHOMHMKHU,

B TOM YHCJIC C UCIIOJIb30OBAHUEM (bl/ISI/I‘IeCKI/IX 3HaHI/If/'I;

e - OIICHKAa CBOMX JCHUCTBUM C YYETOM BIMSHHS HAa OKPYXKAIOILYIO CpELy, BO3MOXHBIX

J100aJIbHBIX TTOCIEACTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynapTaTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomerocsi OyayT chOpMUPOBaHBI MeTamnpelMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I[103HABATEIbHBIC YHHUBEpCAJIbHBIE Yy4YeOHBIE JCeWCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCaJIbHbIC YUeOHBIE IEHCTBHS, PETYIISITUBHBIC YHUBEPCAJIbHBIC YUeOHbIE ICHCTBUA.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe eiiCTBUS

Ba3oBble JJoruuyeckue geiicTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIEC TPU3HAKU OOBEKTOB (SIBICHUI);
YCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK KJIACCU(PHUKALINU, OCHOBAHHUS Ui 0000IIEeHHS
Y CPaBHECHHS;

BBISBJISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUMS B paccMaTpuBaeMbIX (aKTax, JaHHBIX U
HaOJIOICHUSX, OTHOCAIIMXCS K (PU3MUECKUM SBIICHHSIM;

BBISBJISATh TPUYMHHO-CJICJCTBEHHBIC CBS3M NPU HM3YYCHUH (DU3NYECKUX SIBICHUH H
IPOLIECCOB, JeNaTh BBIBOJBI C HCIOJB30BAHUEM JCIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYECHUH, BBIABUIATh TUIIOTE3BI O B3aMMOCBS3IX (PU3NYECKUX BEIUYMH;
CaMOCTOSITENIFHO  BBIOMpATh CIocod pemieHus y4yeOHOW (U3MYECKOH 3amaun
(cpaBHEHHE HECKOJIIBKMX BAapHaHTOB pEIICHUs, BHIOOp HamOosee MOAXOMISIIETo C
y4ETOM CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUER).

ba3oBble ucciaenoBarelbCcKue AeiiCTBHSA:

UCIIOJIB30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKUII HHCTPYMEHT TIO3HAHUS,

NPOBOIUTH TI0 CAMOCTOSTEIBHO COCTaBICHHOMY IUIaHY OIIBIT, HECIIOKHBIN
(bu3HYECKUI IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHNE (PU3UIECKOTO SIBIICHUS;
OILICHUBATh Ha MPHUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIMIO, TIOJYYCHHYIO B XOJIe
WCCJICTOBAHMS MITH SKCTIICPUMEHTA;

CaMOCTOSTENILHO  (hOpMYJIMpOBaTh OOOOIICHWST H  BBIBOABI IO  pe3yjbTaraM
poBeAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICTOBAHMS,

NPOTHO3UPOBATh BO3MOXHOE JAJIbHEHIIIee pa3BUTHE (HU3NICCKHUX MPOIIECCOB, a TAKXKE
BBIJIBUTATh TPETION0KEHUS 00 MX PAa3BUTHUHU B HOBBIX YCIIOBUSX MU KOHTEKCTaX.

Pabora ¢ undopmaumei:

NPUMEHSTh Pa3IUYHBIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPU TMOWCKE U OTOOpe
UH(POPMALIUU WU TAHHBIX C YIETOM MPEUIOKEHHOW yaeOHOM (hU3NYecKol 3a/1a4u;
AHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMALIUIO PA3TUIHBIX
BUIOB U (pOpM IIpeICTaBICHUS;

CaMOCTOSITEIILHO BBIOMPATh ONTUMANBHYIO (DOpMYy MpeACTaBIeHUS HHPOPMAIMH U
WLTIOCTPUPOBATh pelIaeMble 3a/1a4d HECIOXHBIMH CXEMaMH, JuarpaMMaMiy, WHOU
rpauKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

B XO0Jic OOCYXIEHHUsS Y4YeOHOro MaTepHuayia, pe3ylIbTaTOB JIA0OpPATOPHBIX padoOT H
IIPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CY)K/IaeMOW TEMbI U BBHICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PeIIeHUE 3aa9H U MOIep>KaHue 0JIarokKenaTeIbHOCTH OOIICHHUS,
COINOCTABIIATh CBOM CYXIEHUS C CYXICHUSMH JPYrMX YYaCTHHKOB JHAajora,
0OHapyKUBATh Pa3IU4He U CXOACTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

nyOoJUYHO  TIPEACTABIATH  PE3YJAbTAaThl  BBIMOJHEHHOTO  (PU3MYECKOTO  OIBITA
(3KCIIepUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh W WCIOJh30BaTh MPEHMYIIECTBA KOMAHIHON M WHAMBUAYAIBHOH PabOTHI
IPY PELICHUU KOHKPETHOH (pru3mueckoi mpoOIemsr;

MPUHUMATh LIEJIU COBMECTHOM JESITEIBHOCTH, OPraHUW30BBIBATH JCHCTBUS MO €€
JOCTHXKCHHIO: PACIPEACISITh PO, 00CYKJIATh MPOLECCHl U PE3yJIbTaThl COBMECTHOM
paboTbl, 060011aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBITIOJHATh CBOKO 4YacTh PabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yibTara MO CBOEMY
HaIPAaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBUSA C IPYTUMHU WiICHAMU KOMaH/IbI;
OIICHUBAaTh KayeCTBO CBOETO BKJIaJa B OOUMH MPOAYKT IO KPUTEPHUSM,
CaMOCTOSITEIIBHO C(HOPMYJTUPOBAHHBIM YYACTHUKAMU B3aMMOICHCTBHS.

PerJ’[ﬂTI/IBHbIe YHUBEpPCAJIbHBbIC yqeﬁnble JeHCTBUA

Camoopranuszanms:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYalUsX, TPEOYIOMUX sl PEeLICHUs
buznyeCKuX 3HAHMUIA;

OpUEHTUPOBATLCS B Pa3IMYHBIX MOAXOAAaX MPUHATUSA pEIIEHUH (MHIMBHUIYaJbHOE,
MPUHSTHE PELICHUs B TPYIINe, IPUHATHE PEIICHUN IPYIIoif);

CaMOCTOSITENIbHO COCTAaBJIATh aJTOPUTM pelleHus (U3MYECKON 3aJauyu WIM IUIaHa
UCCIIEIOBAHUS C Y4ETOM HUMEIOLIUXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATH MPEIJIaracMble BApUAHTHI PEILLICHU;

Jenath BbIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbLHBIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallMM U IIpeyIarath IjiaH €€ U3MEHEHMS,

OOBSICHATh NPUYMHBI JIOCTHXKEHUS (HEIOCTHUIKEHHUs) pe3yJbTaToB JesTEIbHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJIHEHUS (PU3MUECKOTO
UCCIIEIOBAaHUSI WJIM IIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIIMXCS
CUTYyallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LICJIA U YCIOBUSM;

CTaBUTH ce0s1 HA MECTO APYIrOro 4ejaoBeKa B XOJE CIOpa WM AUCKYCCHM HAa HAYYHYIO
TE€MY, [IOHUMaTh MOTHUBBI, HAMEPEHUs U JIOTUKY JPYroro;

NpU3HABaTh CBOE MPaBO Ha OIMMOKY MNpH peUuleHHH (GU3NYECKUX 3a]ad WIH B
YTBEPKICHUAX Ha HAy4YHBIC TEMBI U TAKOE K€ IIPABO APYIOro.

INPEJAMETHBIE PE3YJIBTATbBI



K koniy oOyuenus B 7 KJjacce mpeIMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOUINXCS YMEHHIA:

UCNOJIb30BaTh TMOHATHS: (PU3MUECKHE M XUMHUYECKUE SIBJICHUS, HaOJIIOJCHHUE,
OKCIEPUMEHT, MOJEIb, TUMOTe3a, SAUHHULBI (PU3MYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperatHele COCTOSIHHS BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE), MEXaHUIECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  IMPSMOJUHEHHOE),  TpPaeKTOpHs,
paBHOAEHCTBYIOIas cwia, aedopmanus (ynpyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pasnnyath sBiaeHus (Iudy3us, TEIIOBOE ABUKEHHUE YacTUI] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBM)KEHUE, MHEPLIMS, B3aUMOJICHCTBUE TENl, paBHOBECHE
TBEPJIBIX TEJ C 3aKPEIUIEHHON OChIO BpallleHus, lepeiada JaBJiIeHus TBEPAbIMU TeIaMH,
KHUJIKOCTSIMM M Ta3aMu, aTMoc(pepHOe JAaBleHHE, IIJaBaHWE Tel, IMPEeBpalleHUs
MEXaHUYECKOM SHEPIUn) 10 OIMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHUE U3YYEHHbBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLIEM MUPE, B
TOM 4YHcie (u3nyecKue sBICHHS B IMPHUPOJE: MPUMEPHl JBIKCHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOH IPUPOAE, NEHCTBUE CUJIBI TPEHUS B IPUPOAE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro AaBJICHMsI Ha KMBOM OpraHu3M, IUIaBaHHE pbIO,
pBIYard B Teje 4eJOBEKa, NMPH 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HMUECKUX SBICHUH;

OTMCHIBATh U3YYEHHBIC CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIONB3Ys (PU3NIECKUE
BeJIMYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHSSA
CKOpOCTb, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BeC Tella, CUja TPEHHUs, JaBJICHUE
(TBEpOro Teya, JKUAKOCTH, Ta3a), BBITAIKMBAIOLIAs CWJa, MeXaHMuyeckas palorta,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT TIOJIE3HOTO JeHCTBUSA
MEXAHU3MOB, KMHETUYECKAss W NOTEHLHUAaIbHAsl 3HEPIUs), IPU ONUCAHUM IPABUIBHO
TPAaKTOBATh (PU3MUECKUIT CMBICT HCIIOJIBb3YEMbIX BETUUNH, X 0003HAYCHUS U €AMHUIIBI
(GU3NYECKUX BEIUYMH, HAXOOUTH (DOPMYJIbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYHMHAMM, CTPOUTH I'papUKU HM3Y4YEHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBICHUS W TPOIECCHI, HCIOJIB3Ys
npaBujia CIOKEHHs cuil (BIIOJIb OJHOW MpsiMoif), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, npaBWIO paBHOBecUsl pblyara (0JI0Ka), «30J0TOE IPABUIO» MEXaHHKH,
3aKOH COXPaHEHMs MEXaHHUYeCKOM HSHEpruu, IpU OSTOM JlaBaTb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE,

OOBSICHATh (PU3UYECKUE SIBIICHUS, IPOLECChl W CBOMCTBA Te€Jl, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUUYMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOTMYECKUX I11aroB C ONOpoi Ha 1—
2 u3y4yeHHbIX CBOWCTBAa (U3MUECKUX ABJICHUH, (U3MYECKMX 3aKOHAa WIH
3aKOHOMEPHOCTH;

pewath pacuéTHble 3aaud B 1-2 JneicTBHA, HCHOIb3Yysd 3aKOHbI U (POPMYyIIBI,
CBs3bIBalOIIME (U3MYECKHE BEIWYMHBI: Ha OCHOBE AaHalM3a YCJIOBHUA 3aJaud
3aMMCBIBaTh KPATKOE YCIOBUE, MOJCTABIATH (DU3UYECKHE BEIWYMHBI B (OPMYINBI U
IPOBOJIUTH PACUYETHI, HAXOAUTh CIIPABOYHbIC JIaHHBIE, HEOOXOAMMBIEC Ui pPELICHUs
3ajjay, OLIEHUBATh PEAIMCTUYHOCTD MOIy4€HHONW (PU3NYECKOI BETMUNHBL;



pacmo3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NPU TMOMOUIM (UIUIECKUX
METOJIOB, B OIMCAHUHM HCCIEIOBAHUS BBIICIATh IPOBEPSEMOE IIPEIIOI0KEHHE
(rumore3y), pa3nM4yaTh M HMHTEPIPETUPOBATH MOJTYYEHHBIH pE3ysbTaT, HAaXOIHUTh
OLIMOKH B XO/I€ OIIBITA, JIEaTh BBIBOJBI 110 €TO PE3YJIbTaTaM;

IPOBO/UTH OMBITHI 110 HAOIIOACHUIO (PU3NYECKUX SBICHUH WM (GU3NUECKUX CBOMCTB
Tes: (OPMYNHMPOBATH TPOBEPSiEMble MPEIANOIOKEHUS, COOMPAaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUS, 3aIIUCHIBATH XO/1 ONBITa U (POPMYJIUPOBATH BHIBOJIBL;
BBITOJIHATH MPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tesla, 00bEMa, CHIIBI U
TEMIIEpaTypbl C WCIIOJIb30BAHUEM AHAJIOTOBBIX M IU(POBHIX MPHOOPOB, 3aIKCHIBATH
HOKa3aHHsI IPUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHOM MOTPETHOCTH H3MEPEHUIA;
IPOBO/IUTH MCCIEJOBAHHE 3aBHCUMOCTH OIHOM (PM3MUECKON BEIWYMHBI OT JPYroi ¢
UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBHCUMOCTH ITyTH PABHOMEPHO JBHKYIETOCS
TeJla OT BPEMEHU JBIDKEHHSI TeJa, CHIIBI TPEHUSI CKOJBKEHUSI OT Beca Teja, KauyecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOMIAAU
CONPUKOCHOBEHUSI TEJl, CHJIBI YIIPYTOCTU OT YAJMHEHUS MPYXUHBI, BBITAJIKUBAIONICH
cuiabl OT 00bEéMa NOrPYKEHHOW YacTH Tela M OT IUIOTHOCTH JKHIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT IIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUI TIJIaBaHUS TEJ, YCIOBHI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOTO HCCIICIOBaHUS, COOMpAaTh YCTAaHOBKY U  BBINOJHATH
U3MEpeHHs, CIeys MPeUIOKEHHOMY IUIaHy, (MKCHPOBAaTh PE3yJbTaThl MOIYyYCHHOU
3aBHUCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TpaguKoB,
JIeNaTh BBIBOJIBI IO PE3YJIbTAaTaM HUCCIIEIOBaHUS;

IPOBOJIUTh KOCBEHHBIE HW3MEpEHUs (PU3MUECKHX BeIMYUH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTH ¥ TBEPIOrOo Tela, CHJIAa TPEHHUsS CKOJIbKEHHMS, JaBJICHUE BO3IyXa,
BBITAJIKMBAIOIAS. CWJIA, JICHCTBYyIONIas Ha TMOTPYKEHHOE B IKHIKOCTh TeEIIO,
K03()(UIMEHT TOJIE3HOTO AEHCTBUS MPOCTHIX MEXAHHW3MOB), CIEXys IMPEIOKCHHON
MHCTPYKLIUU: TIPU BBIMOJIHEHUH U3MEPEHHI COOMPATh HIKCIIEPUMEHTAIBHYIO YCTAaHOBKY
¥ BBIYHCIISITh 3HAYCHNE ICKOMOW BEITMYMHBI;

coOmoaTh MpaBWJa TEXHUKH 0€30MacHOCTH MpH pabore ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHLUIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JMHAMOMETp, COOOIIAIOIINECs COCy b, OapOMeTp, pblyar, MOJBMKHBINA H
HETIO/IBMOKHBIN OJIOK, HAKJIIOHHAS IIJIOCKOCTh;

XapaKTepU30BaTh TPHHIUIBI JCHCTBHS HM3YYEHHBIX TNPHOOPOB M TEXHUYECKUX
YCTPOMCTB C ONMOpPOH Ha HMX ONMHUCAHUS (B TOM YHCIE: MOALIMITHUKH, YCTPOHCTBO
BOJIOTIPOBO/A, THPABIMYECKUH MPECC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HAcCoC,
apeoMeTp), MCIOJB3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHHUA M HEOOXOIUMBIC
(u3nyeckre 3aKOHBI M 3aKOHOMEPHOCTH;

NOPUBOAUTH TPHUMEPHl (HAXOAUTh HH(OPMAIMIO O MpHUMEpax) MPAKTUIECKOTO
UCTIONB30BaHUS (DU3UYECKUX 3HAHUH B ITOBCEAHEBHOM >XHM3HM JUIS OOeCHeueHHs
0€30MacHOCTH NIpHU OOpalleHMH ¢ HOpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHsS 3JI0pOBbSI M COONIOJEHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpY>KaroIlIeH Cpeac;

OCYIIECTBIIATh OTOOP HMCTOYHHUKOB HH(popmanmuu B VHTepHETE B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOUINXCS 3HAHUH U MyTEM CpaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIIEIATH HH(GOPMALIMIO, KOTOPAst SBJSETCS IPOTUBOPEUNBOMA
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

MCIIOJIb30BaTh IIPU BHINOJHEHUH YUeOHBIX 3a/laHuil HAYYHO-MOMYJISIPHYIO JIUTEPATYpPy
(U3HYECKOTO COJEpXKAHUS, CIPABOYHBIE MaTepUaANbl, pecypchl cetu WHTEepHeT,
BJIQJICTh TpPHEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHusi WHPOpMAIUU U3
OJIHOM 3HAKOBOM CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE IMMCHMEHHBIC M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMN (PU3NUECKOTO COJIEPKaHUs, B TOM YHCIIe MyOJIUYHO JeNaTh
KpaTKHe COOOMICHHSI O Pe3yIbTaTax MPOCKTOB WA YI€OHBIX MCCIEAOBAHUMN, IPU ITOM
IpaMOTHO HCHOJb30BAaTh HM3YYCHHBIH TMOHATUHHBIA ammapar Kypca (Qu3HKH,
CONPOBOXAATh BBICTYILJICHUE IIPE3EHTALIUEH;

IIPH BBITIOJIHEHUU YYEOHBIX MPOCKTOB M MCCIEAOBAHUN paclpeaensTh 00I3aHHOCTH B
TpYIIIE B COOTBETCTBHU C MOCTABJICHHBIMHU 331a4aMH, CJIEAUTh 32 BHIIIOJIHEHUEM IIJIaHA
NEICTBUI, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIH BKJAJ B JEATEIBHOCTh TPYIIIIHI,
BBICTPAMBaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAOILIHX.

K koHny oOyuenus B 8 kJiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOLIMXCS YMEHHIA:

WCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKHEe U aMOp(QHbIC Tena,
HACBIILICHHBIA U HEHACBILIEHHBIN Iap, BIAKHOCTh BO3yXa, TEMIEPATYpa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTAaTENb, JJIEMEHTAPHBINA JIEKTPUUECKUN 3apsl, SJIEKTPHUUECKOE
10JIe, TPOBOJIHUKHU U TUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE TI0JIE;
pasziuuath SBJIeHUS (TEIUIOBOE pACIIMpPEHUE M CXKaTue, Terulonepeaayda, TEeIIoBOe
paBHOBECHE, CMauMBaHHUE, KaNWUISIPHbIE SBJICHUS, UCIApPEHUE, KOHACHCAIus,
IJIaBJICHUE, KpUCTAJUIN3aLUs (oTBepaeBaHue), KUIIEHUE, Terjonepeaaya
(TemIoNnpoOBOAHOCTh, KOHBEKIUS, W3Iy4y€HHUE), DJIEKTpU3alUs Tel, B3aUMOJCHCTBUE
3apsiioB, ACHCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICUCTBHUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAs
UHAYKLIMS) TIO0 ONHMCAHHUIO WX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh IPOSBICHNE U3YUYEHHBIX (PU3NYECKUX SBJICHHUI B OKpPY’KaIOIIEM MUpPE, B
TOM 4Yucie (u3MYeckre SBICHUS B TMPHPOJC: MOBEPXHOCTHOE HATSHKEHUE W
KaMWUISpHBIE SIBJICHUS B TPHUPOJE, KPUCTAUIbl B mpupone, uziaydenue ConHila,
3amep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHeEra,
JNIEKTPUYECKUE SBIIEHUS B aTMocdepe, IIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE Mojie 3emiid, Apeid MOI0COB, pOJib MAarHUTHOTO MOJS JAJS KU3HH Ha
3emiie, OJSPHOE CHUSIHHE, MPU ITOM IEPEBOJUTH MPAKTUYCCKYIO 33a7a4y B Y4EOHYIO,
BBIJICTISITH CYIIECTBCHHBIE CBOWCTBA (TIPU3HAKH) (PH3UYECKUX SBJICHHM;

OTHCHIBATh U3YUCHHBIC CBOMCTBA TN U (U3UUYCCKUE SIBICHUS, UCIIONB3Yys (hU3HUECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHSSI HSHEPrus, KOJUYECTBO TEIUIOTHI, YJeIbHas
TEIJIOEMKOCTh  BELIECTBA, YJElbHAs TEIUIOTAa IUIABJIECHMS, YZAEJIbHAass TEIIoTa
napooOpa3oBaHus, yJelbHAs TEIUIOTa CTOPAaHHS TOILIUBA, KOA(P(UIMEHT IOJIE3HOTO
JIEUCTBUSA TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO3/YyXa, JJEKTPUUECCKUN
3apsAll, CuUja TOKA, OJIIEKTPUYECKOE HANpsHKEHHE, COMNPOTHBJICHUE ITPOBOJIHUKA,
yIIeTTbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOILIHOCTh JIEKTPUUECKOTr0 TOKa), IPH
ONMKMCAHUU TMPABWIBHO TPAKTOBAaTh (DU3MUECKUM CMBICI HCIOJNb3YyEMbIX BEIUYHH,



0003Ha4YeHUS ¥ €AMHULIBI (DU3HMUECKUX BEITUYMH, HaXOIUTh (DOPMYIIBI, CBA3BIBAIOIINE
JAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (DU3UYECKUX BEINYHH;

XapaKTepu30BaTh CBOHCTBA Ted, (PU3MUECKUE SBICHUS W TPOIECCHl, HCIOJIB3Ys
OCHOBHBIE TIOJIOXKEHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUS BEIIECTBA,
MPUHIIMII CYTIEPIIO3UIIUU TI0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUsI 3apA/a,
3akoH Oma Ui yyacTka nenu, 3akoH /[xoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIuH,
Opd O3TOM JaBaTh CJOBECHYIO (OPMYIHMPOBKY 3aKOHa M 3allUCBIBaTh €ro
MaTEMaTHYECKOE BbIPAKEHUE;

OOBSICHATH (h)U3UYECKHE TMPOLECCHl W CBOWCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE
CUTyaluu MIPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIAATD
MPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTh OOBACHEHHWE M3 1—2 JOTMYECKUX IIaroB ¢
ornopoit Ha 1—2 U3y4EeHHBIX CBOMCTBA (PU3NUECKHUX SIBICHUH, (PU3MIECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3afauyd B 2—3 JEWCTBUSA, HCIOJIB3YS 3aKOHBI U (OPMYJIBL,
CBsI3bIBalOIIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE AaHalM3a YCJIOBHUSA 3aJaud
3alMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JAHHBIX AJIS PELICHMs 3a/adH,
BbIOHpATh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE AJIs €€ PEIIeHHUs, IPOBOAUTH PACUETHI U
CpaBHUBATh MOJIyY€HHOE 3HaUCHUE (PU3MUECKON BEIIMYMHBI C U3BECTHBIMH JAHHBIMH;
pacro3HaBaTh MNpPOOJIEMbI, KOTOpPHIE MOXHO PELIUTh MpPU TMOMOLIU (PUIUYECKUX
METOJIOB,  MCIIOJNb3ysd  ONUCAaHUE  MCCIENOBAaHUS,  BBIIACHATH  IPOBEPSIEMOE
IPEIIIOJIOKEHNE, OLIEHUBATH IPABUJIBHOCTh IOPSAAKA IPOBENEHUS MCCIEAOBAHMUS,
JienaTh BbIBOJBL;

IPOBOJIUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (DPU3MYECKHX CBOWCTB
Ten (KamwuIsipHbIE SBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro oo0néma,
TEMIIEpaTypbl, CKOPOCTH MPOLECCA OCThIBAHUS U HATPEBAHUS IIPU U3ITYUYEHHUH OT LIBETA
U3Iy4yarouie (morjomaroniei) MOBEPXHOCTH, CKOpPOCTb MCIAPEHUs BOJABI  OT
TEMIEPATYpbl JKUIKOCTHM U IUIOIIAAU €€ IOBEPXHOCTH, DJJEKTpU3alus Tel U
B3aUMOJICHCTBUE JJIEKTPUUYECKUX 3aPsA0B, B3aUMOJCHCTBUE MOCTOSHHBIX MarHUTOB,
BU3yaJIN3alysl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, AEHCTBUS MAarHUTHOTO IOJIS
Ha IPOBOJHUK C TOKOM, CBOICTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJBUTrATENs
MOCTOSIHHOTO TOKa): (hOpMYyIHpOBaTh IPOBEpsSEMbIE MPEINOJIOKEHHS, CcOOUpaTh
YCTAaHOBKY M3 MPEUIOKEHHOrO0 O0OpyIOBaHHUS, ONHUCHIBATH XOJ OMNbITA H
(dbopMyIUpPOBATH BHIBOJIBI;

BBIIIOJIHATH MPAMbBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEIbHON BJIAXXHOCTHU BO3/yXa,
CWJIBI TOKA, HANpPSDKEHUS C KCIOJIb30BAHHEM aHaJOrOBBIX NMPUOOPOB U JATYUKOB
(¢U3NUeCKUX BEIMYUH, CPAaBHUBATh pE3yJbTaThl W3MEPEHUH ¢ Y4YETOM 3alaHHOU
a0COJIFOTHOW MOTPEIIHOCTH;

IPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3NYECKOH BEIMUYUHBI OT JIPYroil ¢
MCIIOJIb30BAaHUEM IIPSMBIX U3MEpPEHUH (3aBUCUMOCTbH CONPOTHUBIIEHUS MPOBOJHUKA OT
€ro JUJIMHBI, TUIOMAAN MONEPEYHOIO CEYEHHUs M YJIEIBHOIO CONPOTHUBIICHUS BEILECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYIIETO YepPE3 MPOBOJHUK, OT HANPSIKEHUSI Ha IPOBOJIHUKE,
UCCJIEJOBAaHUE I0CJEI0BATEIbBHOIO W IApaJUIE]bHOTO COECIUHEHUI IPOBOJHUKOB):
IUTAHUPOBATh UCCIIEIOBaHKHE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEpPEHUSs, CIeays
PeJIOKEHHOMY IUIaHy, (PUKCHUPOBATh PE3yNIbTAThl MOTYYSHHON 3aBUCHMOCTH B BHJIE
TabNIUI ¥ rpauKoOB, J1eJaTh BHIBOJBI MO Pe3yIbTaTaM HCCIIEI0BaHUS;



® TPOBOJUTH KOCBEHHBIC HM3MEPEHUS (U3NUECKUX BEIMUMH (yJeNbHAas TEIJI0EMKOCTh
BEILIECTBA, CONPOTUBICHUE IIPOBOJIHUKA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBAaTh M3MEpPEHHs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIIEAys
IPEJI0KEHHOW HHCTPYKIMH, U BBIYUCIIATh 3HAUEHUE BETUUYHHBI;

e coOmonaTh MpaBWJa TEXHUKM Oe30macHOCTH Mpu paboTe ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

® XapakTepu3OoBaTb IPHUHLUIBI JEHCTBHS H3YYEHHBIX IPHUOOPOB M TEXHUUYECKUX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUA (B TOM UHUCIE: CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETp, BOJBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEpPIruH, HIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNIbHbIE 3JIEKTPONPHOOPHI
(mpuMepsbl), 3JIEKTPUUECKUE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUIATEIb
IOCTOSIHHOTO TOKAa), HCHOJB3ysd 3HAaHUS O CBOMCTBaX (PU3MUYECKUX SBICHUU U
HEo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOICTBA U H3MEPUTEIbHBIE IPUOOPHI IO
CXeMaM U CXEMaTH4YHBbIM PUCYHKaM (PKUAKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, ABUraTellb BHYTPEHHEIO CTOpaHMsl, 3JEKTPOCKOI, PEOCTar), COCTaBIATh
CXEMBbI 3JIEKTPUUYECKUX LIEeNe C IOCIEN0BATEIbHBIM U MapajlIeIbHbIM COEAMHEHUEM
3JIEMEHTOB, pa3janyas ycJI0BHbIE 0003HAYEHMSI 3JIEMEHTOB MIEKTPUUECKUX LIENEH;

® [PUBOAWUTH TpPHUMEPHl (HAXOAWTH HH(POPMAIMIO O TMpHUMEpax) MPAKTHYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM XKM3HM U1 oOOecredeHus
0€30I1aCHOCTH MpH OOpaIleHud ¢ OpudbOpaMu M TEXHUYECKHMHU YCTPONCTBAaMH,
COXpaHEHMs 3JI0pOBbsi M COONIOAEHUS HOPM SKOJIOTMUYECKOTO IOBEACHUS B
OKpY>KaroIlIeH Cpeac;

® OCYILECTBJIATh IOMCK HHpOpMauuu (u3nyeckoro conaepkaHus B IHrepHere, Ha
OCHOBE MMEIOIMXCS 3HAHUW M IYTEM CpPaBHEHHUS ONOJIHUTEIbHBIX HCTOUYHUKOB
BBIJICNIATE MH()OPMALIMIO, KOTOpas SBIISETCS TNPOTUBOPEUYMBOM WM MOXET OBITh
HEJIOCTOBEPHOM;

® UCHOJb30BATH MPU BBHITOJHEHUH YYEOHBIX 33JaHUN HAYYHO-IOMYJISPHYIO JIUTEPATYPY
(GU3M4ecKoro cojepkaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu IHTepHer,
BJIAJCTh MpHUEMAaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HHGOpMAIMH U3
OJIHOI 3HAKOBOW CHUCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHbIC IHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 0000Imas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHMKOB (PM3UYECKOTO COJIEpIKAHUS, B TOM UHUCIIE
nyOoJIMYHO  NPEACTaBIATh  pe3yiabTaTbl MPOEKTHOM WM  HCCIel0BaTEIbCKON
JEeSITeIbHOCTH, IIPU 3TOM IPAMOTHO HCIIOJIb30BaTh U3yYEHHbIN NMOHATUIHBIN ammapar
Kypca (HU3UKH, COPOBOXKIATh BBHICTYIJIEHUE ITPE3CHTAINCH;

® [IpU BBINOJHEHUHM YYEOHBIX IPOEKTOB U HCCIENOBAaHUNA (U3NYECKUX IPOLECCOB
pacmpeneniaTtb 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 33JauyaMH,
CIIEIUTh 32 BBINOJHEHUEM IIJJaHa JCHCTBUH U KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKJaJ B  JIEATEIBHOCTh  IPYMIbI, BbICTPAUBATh
KOMMYHHKATHBHOE B3aMOICHCTBHUE, IPOSBIISS TOTOBHOCTD Pa3peliaTh KOH(DIUKTHI.

K koHny oOyueHnus B 9 kJacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOIINXCS YMEHHIA:

® UCIOJIB30BaTh IIOHATHUS: CUCTEMAa OTCY€Ta, MaTepuajbHas TOYKA, TPAEKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHMUECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEperpys3Ku, LEHTP



TSKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEeXaHWYecKue KoiebaHus ¢ BOJHBL, 3BYK, MH(QpPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JTAJIbHO30PKOCTh, CIEKTPhl HCIIyCKaHWsl W IOIJOlIeHus, anb(da, Oera- M ramma-
U3IIy4EHUs, U30TOIIBL, SZCPHAs DHEPreTHKA;

pasinyarh siBIeHUS (PaBHOMEpPHOE M HEPaBHOMEPHOE NPSIMOJIMHEHHOE IBH)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABM)KEHHE, CBOOOIHOE MaJICHUE Tell, PABHOMEPHOE
JBUKEHHE [0 OKPYKHOCTHM, B3aUMOJEHCTBHE TE€Jl, PEAKTUBHOE JBUKCHHE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalollue W BBIHYXACHHBIE KoJeOaHus), pe30HaHC,
BOJIHOBOE JBIJKCHHE, OTPaXCHUE 3BYKa, MPSMOJMHEHHOE PpaCIpOCTPAHECHHUE,
OTpa)XCHHE U IIPEIIOMIICHUE CBETA, I0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KECHUE
0eoro cBera B CIEKTP M CJIOXEHHE CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUS CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOZHUKHOBEHUE JMHEMUYATOr0 CIEKTpa WU3JIy4EHUs)
II0 OIMCAHUIO X XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIMX
JaHHOE (pU3MUYEeCcKOe SIBICHUE;

pacrio3HaBaTh MPOSBICHHE U3YYEHHBIX (DU3UUYECKUX ABJICHUN B OKpYXarolleM Mupe (B
TOM uHclie (U3NYECKUE ABJICHUS B MPUPOAE: NMPHIUBBI U OTJIUBBI, JBU)KEHUE IJIAHET
ConHeyHOU cucTeMbl, PpEaKTUBHOE JBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEMCMMUYECKHE BOJIHBI, LIYHaMM, 5XO, LBETa Tell,
ONTUYECKHUE  SBJIEHUS B  INpUpPOJAE, OHOJOrMYEcKoe  JeWcTBUE  BHJIMMOIO,
yIbTPa(uOJETOBOr0O U PEHTICHOBCKOIO HM3JIy4€HUH, €CTECTBEHHBIN pPaJuOaKTHBHBIN
¢$OH, KOCMHYECKHE JIyud, pPaJMOAKTUBHOE W3JIyuYeHHUE NPUPOAHBIX MHUHEPAJIOB,
JIEICTBUE palnOaKTUBHBIX U3Iy4EHHM HAa OPraHu3M 4YE€JOBEKA), IPU ITOM IEPEBOAUTH
IPAaKTUYECKYI0 3aJady B y4eOHYI0, BBIIENATh CYLIECTBEHHbIE CBOICTBA (IIPU3HAKH)
(bU3nUeCKuX SBICHUMN;

OIKCBIBATh U3YYEHHBIE CBOICTBA TeN U (PU3MUECKUE SBICHUS, UCHOIb3Ys (PU3NYECKUE
BEJIMYMHBI (CPEIHSIsl U MTHOBEHHAsl CKOPOCTh Tella IPU HEPABHOMEPHOM JBHKEHHH,
YCKOpEHUE, MEepEMEILEHUE, ITyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHMs, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOrO NAJCHMsSI, BEC Tella, UMILYJIbC TE€ja, UMITYJIbC
CHJIBI, MEXaHUYECKasi padoTa M MOILHOCTb, MOTEHLMAIbHAS SHEPIus Teja, MOJHATOro
HaJl IOBEPXHOCTBIO 3€MJIM, IIOTEHIIUAJIbHAS SHEPTU CKATOM NPYKUHBI, KWNHETHYECKas
SHEPTHUs, TIOJTHAS MEXaHWYECKast SHEPT s, IEPUOJI U YaCTOTa KoJieOaHui, UIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MIOKA3aTeNlb MIPEJIOMIICHUS CPEAbl),
IPY ONMCAHUM IPABUIBHO TPAKTOBaTh (PM3UUECKUN CMBICI MCIIOJIB3YEMbIX BEJIMYMH,
0003HAYECHMSI U €IMHULBI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (hOPMYJIbI, CBA3BIBAIOIINE
JAHHYI0 (U3MYECKYI0 BEIUYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIINYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIONb3Yys 3aKOH
COXpaHEHMs PHEPIUM, 3aKOH BCEMUPHOI'O TITOTEHMs, NMPUHLUI CYNEPHO3ULUN CHUII,
IIPUHLIMAII OTHOCUTENBHOCTH ["anuies, 3axkonsl Hpr0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCA,
3aKOHBl OTPAXEHUS W IIPEIOMIICHUS CBETA, 3aKOHbI COXPAaHEHUS 3apsAOBOr0 U
MaccoBOI'O YHUCEJI MpU SAJEPHBIX peakUMsX, IpU 3TOM JaBaThb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (h)U3UYECKHE TPOLECCHl W CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyallul  IPAaKTUKOOPHMEHTHPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIAaroB ¢ ONOpPOi Ha 2—



3 WU3yuYeHHBIX CBOWCTBa (U3NYECKUX SIBICHUH, (U3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarb pacy€THbIC 3a/1a4d (OMUPAIOLIHECcs Ha CUCTEMY M3 2—3 ypaBHEHHUN ), UCTIOJB3Ys
3aKOHBI ¥ (POPMYJIBI, CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIOBHS 3a/layd 3alMChiBaTh KPaTKO€ YCJIOBHE, BBIABIATH HEIOCTAIONIME WIH
U30BITOYHBIC JTAHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIBI, HEOOXOAUMBIC Ul PEIICHUS,
NPOBOJIUTh PAac4Y€éThl W OICHWBATh PEATUCTUYHOCTh MOJYYCHHOTO 3HAYCHUS
(bU3HYECKOI BETUIMHBL;

pacrio3HaBath TMPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh TPU IMOMOIIN (PHU3HUECKUX
METO/MOB,  MCIIONB3ys  ONHCAaHUE  HUCCIEAOBAHUS,  BBIICIATH  IPOBEpsieMOe
NPE/IOI0KEHUE, OIICHUBATh IPABWIIBHOCTh TIOPSIIKA TPOBEACHUS HCCIICIOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIOICHHI U OIIBITOB;

IIPOBOJIUTH ONBITHI 10 HAOOJCHUIO (PU3HUYECKUX SBICHUN WM (DU3MYECKHX CBOWCTB
TeN (M3y4eHHe BTOPOTo 3aKkoHa HbIOTOHA, 3aKOHA COXpaHEHHs YHEPTHH, 3aBHCUMOCTh
nepuoJia KojieOaHui MPyKMHHOTO MasTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYAbl MAJIbIX KOJeOaHHH, MPSIMOIMHEIHOE paclipoCTpaHEHHE
CBETa, pa3JIoKEHHE OEJIoro CBeTa B CIHEKTP, M3yYEHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaJie M CBOWCTB HW300paKeHHsI IpeaMeTa B COOHMparonield JIMH3E,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO Habopa 000PyAOBaHUS, OMUCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (HOPMYITHUPOBATH BHIBOIBI;

OPOBOIUTH TPU HEOOXOAMMOCTH CEPHUI0 NPSAMBIX W3MEPEHUH, ONpenensis CpeaHee
3HAYCHUE H3MEpSIeMON BETUYMHBI ((POKYCHOE pACCTOSIHHE COOHMpAIONICH JIMH3HI),
000CHOBBIBATh BBIOOP CIIOcO0a U3MEpeHHsI (M3MEPUTEIIBHOTO MPUOopa);

NPOBOJUTHh HWCCIICOBAHUE 3aBHCUMOCTEH (PU3MUECKUX BEJIMYMH C HCIIOJIb30BAaHHEM
NpSMBIX M3MEPEHUH (3aBHCUMOCTh IIyTH OT BPEMEHU TIPH PABHOYCKOPEHHOM
JBIDKEHUH 0€3 HadalbHOH CKOpOCTH, IMepuojaa KojeOaHHi MaTeMaTHYeCKOTro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaXXCHHUS CBETa OT yrja MaJCHUs U
yIiia MpeIOMIICHHs OT yIJia MajCeHus1): TUIAaHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEIHLHO
coOMpaTh YCTAaHOBKY, (UKCHUPOBATh pE3yJabTaThl IOJYYCHHOW  3aBUCHMOCTHU
(GuU3MYECKUX BEIUYMH B BUAC TAOMUI] U TpadUKOB, J1eNaTh BHIBOJBI MO Pe3yabTaTam
UCCIICIOBAHMS,

MPOBOJNTH KOCBEHHBIE HW3MEpPEHHS (U3MUECKUX BEIMYMH (CpemHsisi CKOPOCTh U
YCKOpEHHE Tejia MPU PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOTHOTO TaICHHS,
KECTKOCTh TPYKUHBI, KOOPPHUIIMESHT TPEHHsI CKOJBKEHUS, MEXaHHUecKas pabora u
MOIITHOCTh, YacTOTa M TMEpPHOJA KOJeOaHWii MaTeMaTHYeCKOr0 W MPYKUHHOTO
MasTHUKOB, ONTHYECKas cujia COOMpAaIoUle JHMH3bI, pPaJMOAKTUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCICPUMEHTAIBHYIO YCTAHOBKY W BBIIOJIHATH
U3MEPEHUs], CIeysl NMPEIOKEHHOW HMHCTPYKIUH, BBIYUCIATH 3HAUCHHE BEJIWYWHBI U
aHAJTM3UPOBATh IOJYUYECHHBIC pE3yNbTaThl C YYE€TOM 3aJaHHOW TOTPEIIHOCTH
U3MEPEHHU;

coOyoaTh TMpaBWJia TEXHUKH O€30MacHOCTH TMpH pabore ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYCHHBIX (PU3MUECKUX MOJEJCH: MarepHuaabHas
TOYKa, a0CONIOTHO TBEPAOE TEJO, TOUYCYHBI MCTOYHHMK CBETa, JIyd, TOHKAs JIMH3a,
TUTaHETapHAasi MOJICNIb aTOMA, HYKJIOHHAst MOJIE)Ib aTOMHOTO SIIpa;



XapaKTepu30BaTh IMPUHLUIBI JEHCTBUS HM3YyYEHHBIX HIPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OIOPOH HA UX OMKMCaHUs (B TOM YUCIIE: CIIUAOMETP, JaTYUKH I1OJIOKEHUS,
pPAacCTOSIHUS M YCKOPEHMSI, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOIL, (poToanmnapar, ONTHYECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, J03UMETp, Kamepa Buibcona), ucronb3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTUUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX YCTPOUCTB,
U3MEPUTENIBHBIX MPHOOPOB M TEXHOJOTMYECKUX MPOIECCOB IMPH PEUICHUH Y4eOHO-
NPAaKTUYECKUX 3a]ay, ONTUYECKUE CXEMbI JJI TOCTPOEHUs] M300paKEHUH B IIOCKOM
3epKajie ¥ coouparolei JTuH3e;

IOPUBOAUTH TpPUMEPbl (HAXOAUTh MHGQOpMALMIO O MpUMEpax) MPAKTUYECKOIO
UCTIOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOW KHU3HH Uil OOECIeYeHUs
0€30MacHOCTH IpU OOpalleHMH C HOpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMs 3JI0pOBbsi M COONIOAEHUS HOPM SKOJIOTHUYECKOTO IOBEACHUS B
OKpY>KaroIlei cpeae;

OCYLIECTBIJIATh MOMUCK HMHpOpManuu (¢uszndyeckoro cojepxkanus B VIHTepHere,
CaMOCTOATENIBHO (OPMYJIHUPYsl MOUCKOBBIM 3allpoc, HAXOIUTh IyTH OINpeAETIeHUs
JIOCTOBEPHOCTH TOJIyUCHHON WH(GOpMAIlMM HA OCHOBE WMCIOIIUXCS 3HAHUUA W
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NP BBHIIIOJHEHUN YUEOHBIX 3a/laHUil HayYHO-TIOMYJISIPHYIO JINTEPATypy
(GU3M4ecKoro conep’kaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu IHTepHer,
BIAJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMM U3
OJIHOM 3HAKOBOM CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOLIEHHsI HA OCHOBE MH(pOpMaluu
U3 HECKOJbKUX MCTOYHUKOB (PU3MUECKOr0 COAEp)KaHUs, IyOJUYHO INpEACTaBIATh
pe3yJIbTaThl IPOEKTHOM MIIM MCCIEA0BATENbCKON AESITEIbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh HM3YYCHHBIM IMOHATUHHBIA ammapar u3ydaeMoro paszaena (pusuku u
COIIPOBOKJAaTh BBICTYIUIEHHE IIpe3eHTalued c y4€ToM OCOOEHHOCTEH ayJuTOpuu
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmyecTBo yacoB DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
KonTposabHbI IIpakTuyeckue
n/n NporpamMmblI Bcero o0pa3oBaTe/bHbIE
e padoTsI padoThl
pecypchbl
Pa3nes 1. ®usuka u e€ posib B NIO3HAHUM OKPY/KAIOLIEr0 MHpPa
but6mmoreka [IOK
1.1 ) - 2
MI3MEE - Hayka 0 fipupose https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 o 2 1
VISHHCCIHE BETIHIHEL https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIN METO/T TO3HAHUSA 2 1 Bubmmorexa [IOK
) v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nea 2. [lepponauyanbHble CBeleHUs O CTPOEHHMH BelllecTBA

2.1 CtpocHue BelecTBa 1 bubmorexa TIOK
' p - https://m.edsoo.ru/7f416194
’9 JIBM>XeHUE U B3aUMO/JICMICTBUE YACTHII ) 1 bu6mmoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
IpEraTHbIE COCTOSIHUSI BEIIECTBA httos://m.edsoorw/ 7416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHne u B3auMoaeiicTBHE TeJl
3.1 MexaHn4ecKoe IBHKEHHE 3 bubmorexa TOK

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




bu6mmoreka [JOK

2 n 4 1
3 HEPIIA, Macca, TUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B 14 2
A, BB CHT https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, AKUAKOCTEH U ra3oB
41 Jasnenue. Ilepenaua nasnenust TBEpABIMU 3 bu6mmoreka [IOK
' TellaMH, )KUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 JlaBIeHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATmoChepHOe naBIeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha IOTPYKEHHOE 7 3 bu6mmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora m MOIIHOCTD. JHEpIrus
bu6mmoreka [JOK
5.1 P 3 1
a60Ta ¥ MOIIHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 IT 5 1
POCTRIC MEXAHHIMBL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. M 4 1
>3 CXAHITICCKA SHEpTiA https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 68 12




I[TPOTPAMME




8 KVIACC

KosmuecTBo yacoB JIEeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne n/m Kontpoubnsie | IIpakTnueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. TenytoBble sIBJICHUS
bubmmoreka [IOK
1.1 CrpoeHne u cBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181¢
e
bu6mmoreka [IOK
1.2 TeruioBble IpoLIECCH 21 1 5 https://m.edsoo.ru/7f4181¢
€
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SIBJICHUS
DneKTpUUYEeCKUe 3apsabl. 3apsKEHHBIE Tela bubmorexa OK
2.1 p . P - 4P 7 1 https://m.edsoo.ru/7f4181c¢
U X B3aUMOJIecTBHE .
bu6nmoreka [JOK
2.2 IToCTOSTHHBIN DIIEKTPUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181¢
e
bu6mmoreka [IOK
23 MaruuTHbI€ SIBIEHUS 6 1 1.5 https://m.edsoo.ru/7f4181c
€
bu6mmoreka [IOK
24 DNEeKTpOMarHuTHasl HHAYKIHS 4 https://m.edsoo.ru/7f4181¢
[




Hroro no paszneny

37

PesepBHOE BpeMms

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KVIACC

KosaunyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne ni/nt Kontpoubnsie | IIpakTnueckue
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. Mexannueckue siBJeHHS
MexaHu4yeckoe IBUKEHHE U CITOCOOBI €ro bubmmorexa [IOK
1.1 10 1 https://m.edsoo.ru/7f41a4a
onucaHus
6
bu6mmoreka [IOK
1.2 B3anmonencraue ten 20 1 3 https://m.edsoo.ru/7f41a4a
6
bu6mmoreka [IOK
1.3 3aKOHBI COXPAHECHUS 10 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 40
Pasznea 2. Mexannueckue KoJ1e0aHUS H BOJHBI
bu6nmoreka [JOK
2.1 Mexanuueckue KonebaHus 7 3 https://m.edsoo.ru/7f41a4a
6
bu6mmoreka [IOK
2.2 Mexanunveckre BOIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
3.1 DNEKTPOMarHuTHOE I10JIE U 6 2 bu6muoreka [IOK




QJICKTPOMATrHUTHBIC BOJIHBI

https://m.edsoo.ru/7f41ada
6

DNEeKTPOMarHuTHOE TOJIE U

bu6nuoreka [JOK

3.2 6 https://m.edsoo.ru/7f41a4a
AJIEKTPOMArHUTHBIE BOJTHBI p
Hroro no pazneny 12
Pasnen 4. CBeToBbI€ IBJIEHUSA
bu6mmoreka [IOK
4.1 3aKOHBI pacpoCTPaHEHUS CBETA 6 https://m.edsoo.ru/7f41a4a
6
bu6nuoreka [JOK
4.2 JIuH3el U onTHYECcKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a
6
bu6nmorekxa [JOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 15
Pazgen 5. KBaHTOBBIE SIBJICHUA
bu6mmoreka [IOK
5.1 Hcnyckanue u MOIIOMEHNE CBETa aTOMOM 4 https://m.edsoo.ru/7f41a4a
6
bu6nuoreka [JOK
5.2 CrtpoeHnue aTOMHOTO sijipa 6 https://m.edsoo.ru/7f41a4a
6
bu6nmoreka [JOK
53 SAnepHbie peakiuu 7 https://m.edsoo.ru/7f41a4a

6




Hroro no paszneny

17

Pa3nea 6. [loBTopuTe1bH0-00001Ia101IM I MOYJIb

bubmnoreka IJOK
[ToBTOpeHue u 00001IeHUE COACPKAHUS
6.1 9 2 https://m.edsoo.ru/7f41a4a
Kypca Gpu3uKu 3a 7-9 xinacc p
Hroro no pazneny 9
108 29

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME







HHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTpoJabubie
padoThI

IIpakTH4eckune
padoThbI

JlaTa
H3yYeHH
|

JIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

®dusnka — HayKa O IPUPOJE.
SIBnenus npupoasl. Gusnyeckue
ABJICHUS

MeXaHI/I‘{eCKI/IC, TCIIJIOBBIC,
QJICKTPUYCCKUC, MATHUTHBIC,
CBCTOBBIC, 3BYKOBLIC SABJICHUA

du3nuecKue BeIMUUHBI U UX
U3MEpEHHE

VYpok-uccnenosanue "N3mepenue
TEMIIepaTyphl P MTOMOIIN
KHUJIKOCTHOTO TEPMOMETPA U JaTIHKA
TeMIEpaTyphl"”

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE
HayKH U3Y4aroT NPUPOTY.
EcrecTBeHHOHAYYHBIN METO
no3HaHus. Onucanue GU3NIecKux
SIBJIGHUM C IOMOIIBIO MOJIENIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-nuccnenosanue "[Iposepka
THIIOTE3BI: NaTbHOCTD MOJETA MIApHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM O0JblIe BHICOTA ITycKa"




Crpoenue BeniectBa. ONbITHI,

7 JTOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE bubnmorexa [IOK
P p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBMKeHHE YacTHIl BEIECTBA bubnmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMNbITHI 11O
9 HaOJII0JIEHUIO TETJIOBOTO PaCIIUPEHUS
razos»
10 ArperatHble COCTOSIHUSI BEIIECTBa
B3aumocBsa3b MeXy CBOMCTBAMHU
BEILECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnuotexa [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI
MexaHnueckoe OBIKEHUE.
12 PaBHOMEpHOE 1 HEPAaBHOMEPHOE bubnmorexa [IOK
p p p https://m.edsoo.ru/ff0a05¢c6
IIBIDKEHUE
bu6nmoreka [JOK
13 Ckopocts. EquHuIE ckopocTH
p g H P https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt 1 BpeMeHHN ABMKEHUA bubmorexa LOK
yr p https://m.edsoo.ru/ff0a0ae4
Hueprus. 3aK0H HHEPLUH.
15 B3a1/II)Moz[e1710TBHe TeJ'IpKaK OpuInHa bubnmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBUXKEHUS TEIl
16 IImoTHOCTH BemecTBa. PacdyeT mMacchel u bubmuoreka [JOK
o0BeMa Teja 110 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue




IIJIOTHOCTHU TBépI[OFO TCI1a»

Pemenue 3agau mo teme "I11OTHOCTE

bu6mmoreka [IOK

18
BemecTna” https://m.edsoo.ru/ff0al123c
Cuna xak XxapakTepuCTHKa
19 B3auMoieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHast pabota «3yuenue
20 3aBUCUMOCTH PACTSIKEHUS
(tedopmaniun) Npy>KUHbI OT
MPUIOKEHHON CHIIBI)
21 SBnenne Tarorenus. Cuma TSHKECTH
CBs13b MEX]ly CHIION TSAXKECTH U
22 Maccoii tena. Bec tena. Pemenue bubmmotera [IOK
o ' " https://m.edsoo.ru/ff0al1778
3a1a4 o Teme "Cuiia TsKecTu
” Cuna TsKecTH Ha IpyruX IUIaHETax. bubnnoreka [IOK
PusnyecKue XapakTepUCTUKU IUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 N3mepenue cui. J{uaamomer
p A p https://m.edsoo.ru/ff0al &cc
bu6nuorekxa [JOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HalIpaBJIEHHbIX
26 10 OJTHOM MIPSIMO# bubnmorexa [IOK
. p ) https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
7 Pemenue 3agau no reme
"PaBHoOnelicTBytOMmAsT cri'"
)3 TpeHue CKOJIbKEHNs U TPEHUE MTOKOSI. bubnnoreka [JOK

TpeHune B ipupo/ie ¥ TEXHUKE

https://m.edsoo.ru/ff0alb9c




JlaGopatopHas pabora «3yuenue
3aBHCUMOCTH CHJIBI TPEHHS

bu6nmoreka [JOK

29 CKOJIBJKEHUS OT CHJIBLI JaBJICHUS U
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOITUXCS
ITOBEPXHOCTEN»
30 Pewenue 3anau Ha onpeneneHue
PABHOJICVCTBYIOILEN CUIIBI
Pemenue 3agau mo remam: «Bec
3l tenay, «I'padpudeckoe n3odbpaxxeHue bub6mmorexa [IOK
cumy, «Cunsby, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
Kontponbhas paboTa no remam:
«MexaHndeckoe JBMKEHHEY, «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«I'padprueckoe n300pakeHne CU,
«CHIb
1 JHasnenue. CriocoObl yMEHbBIIICHUS U bu6mmoreka [IOK
YBEITUYEHUS JaBICHUSA https://m.edsoo.ru/ff0a20a6
JlaBiaeHwue raza. 3aBHCUMOCTb
34 JaBJIEHU ra3a OT 00bEMa bubmmorexa TOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBiieHUs TBEPIABIMU
35 TeJIaMHU, )KUIKOCTIMH U Ta3aMU. 3aKOH bubmmorexa TOK
’ ' https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBneHue B ®KUJIKOCTH U Ta3e, bubnmnoreka [JOK
BEI3BAHHOE JEMCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mo teme «/laBnenue B bubmuoreka [JOK

JKUIKOCTH U Tase. 3akoH [lackaisy»

https://m.edsoo.ru/ff0a2826




bu6nuoreka [JOK

38 Coobmarompuecs cocy st https://m.edsoo.ru/ff0a2970
39 r “ bece bu6mmoreka [IOK
HAPABJIITHECKIH TP https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon
JKMAKOCTHBIN HacoC
AtMmocdepa 3eminu. [IpuunHsl
CYIIIECTBOBAHUS BO3YIIHONW 000JI0UKHI
41 3yH1 3 w o o bubnmnorexa [JOK
eMJIH. 3aBUCUMOCTh aTMOc(hepHOT hitps://m.cdsoo.rw/f0a2bsa
JABJIEHUS OT BBICOTHI HaJl yPOBHEM
MOpst
bu6mmoreka [IOK
42 Bec Bo3nyxa. ATMochepHOe aBieHne hitps./m.edsoo.rw/f0a2bsa
43 N3mepenue atMmoc(hepHOro J1aBIeHuUs. bubnnoreka [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 oT BLICOTB?HI; OBHEM bubamoreka LOK
ust
FlaBIIeH o https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmocgepHoe bub6mmorexa [IOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o reme "
ATtMocdepHoe naBieHue"
elcTBHE KUJKOCTHU U Ta3a Ha
47 A 8 bu6mmoreka [IOK
MOTPYEHHOE B HIX TETO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «Onpenenenue
patop pv vp A N bu6mmoreka [IOK
48 BBITAJIKMBAIOIEH CHUIIBI, IEUCTBYIOIIEH

Ha TCJIO, TOTPYKECHHOC B JKUAKOCTL»

https://m.edsoo.ru/ff0a33fc




49

JlaGopatopHasi paboTa 1o Teme
«MccnenoBanue 3aBUCIMOCTH Beca
TeNa B BOZE OT 00bEMA MOTPyKEHHOM
B )KUJIKOCTb YaCTH TEJIa»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue apeomMeTpa uiu
KOHCTPYHUPOBAHHUC JIOAKH U
omnpeneneHue e€ rpy30no -EMHOCTH"

52

Pemenne 3amad mo remam: «IlnaBanue
cyn0B. BoznyxomniaBanuey,
«/laBneHue TBEpABIX TEN, KUIKOCTEH
1 ra30By»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonTponbHas padota no teme
«/laBneHue TBEpABIX TN, KUIKOCTEH
u Ta3oB»/Bceepoccuiickas
poBepovHasi paboTa pu MPOBEJCHUHN
C UCIIOJIb30BAaHUEM KOMITbIOTEpA

54

Mexanuueckas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

MomHocTs. EquHuIel MOIITHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Vpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MTPH
MoabEME T10 JIeCTHHIIE"

57

IIpocTeie MexaHu3MBbl. Peryar.
PaBHOBecue cuit Ha ppruare




58

Poryaru B TexHuke, OBITY U IPUPOJIE.
JlaGopaTtopHast pabota
«MccnenoBanne yCIoBUi paBHOBECHS
pbryara»

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amay 1mo reme «Y CIIOBUSA
PaBHOBECHS pblyara

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

60

KoadduiuenT nonesHoro neicTpust
mexaHu3Ma. JlaboparopHas pabota
«M3mepenne KII/I HaknoHHOM
TUTOCKOCTHY

0.5

61

Pemenue 3agau no teme "Pabora,
MortHocTh, KIT1"

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

62

Mexannueckast SJHeprusi.
Kunernyeckas v noTeHIMAIbHAS
SHEprus

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

63

3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT 1O TEME
"JKCepUMEHTAIBHOE OIpe/ieTIeHHE
M3MEHEHUs] KHHETUYEeCKON 1
MOTEHI[MAIBHOM SHEPTUU MPU
CKATBbIBAHMHM Te€Ja IO HAKJIOHHOU
MJI0CKOCTH"

65

KonTponbHas padota no teme
«PaboTa 1 MOIIIHOCTb.
Oueprus»/Beepoccuiickast
npoBepouHas paboTa pH MPOBEAECHUU
Ha OyMa)XHOM HOCHTEJe




66 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubnnoreka [JOK
o Teme "MexaHudeckoe ABUKeHue" https://m.edsoo.ru/ff0adee6
PesepBHelit ypok. Pabota ¢ Tekctamu
67 o TeMe "JlaBieHue TBEPABIX Tel 1 bubmorexa HOK
B | P ’ https://m.edsoo.ru/ff0adffe
KUJKOCTEN U Ta30B
Peseprublit ypok. PabGorta ¢ Tekctamu
68 no Teme "Pabota. MoIHOCTS. 1
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12




8 KVIACC

KosmuecTBo yacoB DJIEeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue | H3Y4YE€HH
n/n Bceero oOpa3oBaTe/ibHbIEC
padoThI padoThI s
pecypchl
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 bubamorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, JKUJIKOTO U | bu6nmoreka [JOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEeHHE CBOMCTB TBEPIOTO,
4 YKUJKOTO U Ta3000pa3HOT0 COCTOSTHHM |
BEIL[ECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
5 Kpucrannuueckue u amopHbie Tena 1 bubamorexa [IOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallUJUTSIPHOCTb. | bubnmnorexa [JOK
[ToBepXHOCTHOE HATS)KEHHE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHue U CokaTue 1 bubmorexa OK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS 1
YaCTHI]
9 Buytpennsis sneprus. Crioco0sl | bu6nuorexa [IOK
WU3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunael renonepenaun 1 bu6nmoreka [JOK




https://m.edsoo.ru/ff0a6412

11

VYpok-koHpepenuus "[Ipakruyeckoe
MCII0JIb30BaHUE TEIIOBBIX CBOWCTB
BEIIECTB U MAaTEPUAJIOB B LIEIAX

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a65c0

sHeprocOepexxeHus"

12 KoaudecTBo TemnoTsl. Y aenpHas bu6nmoreka [JOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TeII0BOro OanaHca. bubnnoreka [JOK
TennooOMeH U TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHas pabota "HccnenoBanue

14 SBJICHUS TEIJI00OMEHa NpU bubnnoreka [IOK
CMEILIUBAHUU XOJIOJHOW U ropsden https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuet konmyecTBa TEMIOTHL,

15 HE00X0IMMOT0 JJIsl HarpeBaHUs Tea U
BBIJIETISIEMOTO UM IIPH OXJIAXKIEHUU

16 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
yZIEJIbHOU TEMJI0EMKOCTH BenlecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeJbHas TEIIoTa bubnmnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue n oTBEpAEBaHNE

18 KPUCTAJUIMYECKUX TEJ. Y IeJIbHAs Bubmmorexa LIOK

P e https://m.edsoo.ru/ff0a71d2

TEIUI0TA TJIaBJICHUS

19 JlabopaTtopHas pabota "Onpezaenenue bubnmnorexa [JOK
yIEJIBbHOU TEIJIOTHI TUTABJICHHS Jibjia" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3zoBaHue U KOHJEHCAIHSL. bubnnoreka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c




21

Kunenue. Y nenpHas Temiaora
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHUMOCTh TEMIIEPATyPhbl KUTIEHUS
OT aTMOC(EpHOTO JIaBIECHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEIJIBHOM BJIAXKHOCTHU BO31yXa'

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemienue 3amaq Ha OIIPECACIICHUC
BJIA’KHOCTH BO3AyXa

24

[TpuHIMIB pabOTHI TETIIIOBBIX
nsurateneit. [lapopas TypOuHa.
JIBuraTens BHYTPEHHETO CrOpaHus

25

KII/I TerutoBoro aBuratessi.
TerutoBble IBUTATENN U 3aLIATA
OKpYKalolel cpesibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHMsI U MTPEBPALLICHUS
OHCPIUM B TCIJIOBBIX IMPONIECCAX

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe ""TennoBble ABICHUS.
N3MeHeHne arperaTHbIX COCTOSTHUHN
BerecTBa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbHas padota no teme
"TemoBele ABIeHNA. 3Menenne
arperaTHbIX COCTOSIHUH BemiecTa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Onexrpuszanus tein. /[Ba poga
JNEKTPUUYECKUX 3apsI0B

30

VYpok-uccnenopanue "DneKTpuzanus
TeJ UHAYKIUEN U TIpH




CONPUKOCHOBEHUU"

BiaumoneiictBue 3apPsSKCHHBIX TCII.

bu6mmoreka [IOK

31
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TIOJIE.
0 HanpsskeHHOCTB JIEKTPUYECKOTO bubnnoreka [JOK
nonst. [TpuHumn cynepno3uuumn https://m.edsoo.ru/ff0a8a0a
3JIEKTPUUYECKUX MOJIEH
Hocurenu snektpuueckux 3apsios.
33 OnemeHTapHbIN 3apsaa. CTpoeHue
aToMa
34 [IpoBOgHUKY M THUANEKTPUKH. 3aKOH bu6nuoreka [IOK
COXPpaHEHUs DIEKTPUYECKOro 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha mpuMeHEeHNE bu6nuoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKUI TOK, YCIOBHS €TI0
bu6mmoreka [IOK
36 cyuiectBoBanus. IcTouHnKH
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JlencTBUA 3JIEKTPUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenosanue "JleiictBue
38 3JIEKTPUYECKOIO MOJI Ha IPOBOIHUKHU 1
U IUDJICKTPUKH"
39 DNEKTPUYECKUH TOK B METAJUIAX, bubnnoreka [JOK
JKHJIKOCTSIX U Tra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas 1enb U €€ COCTaBHbIE
4acTH
bubnnoreka [JOK
41 Cuna Toka. JlaboparopHnas pabota 0.5 1

https://m.edsoo.ru/ff0a8bd6




"N3mepeHune u peryIupoBaHUe CUIIbI
ToKa"

DJeKTpUUecKoe HalpsKeHHeE.
Bonbr™merp. JIabopaTopHas paborta

bu6mmoreka [IOK

42 0.5
"M3MepeHue U peryJInpoBaHue https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"
43 ConpoTHuBieHNE NPOBOJHUKA. bubnuotexa [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuotexa [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TIOMAIA https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U maTepuaa”
3aBUCHUMOCTH CUJIBI TOKA OT
45 HanpspkeHus. 3akon OMa I yJacTKa bubmorexa HOK
P ' i https://m.edsoo.ru/ff0aad4a
enu
JlabopaTtophast pabota "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UIAYIIETO
46 4yepe3 pe3ucTop, OT COMPOTUBIICHUS 1 bubmmorera [IOK
’ https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HaNpsKEHUs Ha
pesucrope"
47 [locnenoBarenpHOE U MapaieIbHOE
COEIMHEHUS TIPOBOJHUKOB
JlabopaTtopHas padora "I[IpoBepka
43 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnnoreka [JOK
MOCJIEIOBATEIIBHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas58
pe3ucTopoB”
49 JlabGopaTtopHast padota "IIpoBepka 1 bubnmnorexa [JOK

ImpaBujia JJis1 CUJIbI TOKaA IIpU

https://m.edsoo.ru/ff0aadle




napauie;ibHOM COCAUHCHUN

pe3uctopos"
Pemienue 3a1au Ha npuMeHEHUE
50 3akoHa Oma JJis pa3InyHOroO bubmmorera [IOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOJHUKOB
51 PaboTa 1 MOIIIHOCTE ANEKTPUIECKOTO bubnmnorexa [JOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "Onpeznenenue
52 abo OLIHOCTH 3JI€ €CKOro bubmorexa HOK
THI U MOIITHOCTH JJICKTPHYECKOT
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTPUUECKHE IIETTH U MOTPEOUTENN
53 16 CKOI DHE 6 bubmuoreka [JOK
JIEKTPUYECKON SJHEPTHUH B OBITY.
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIeKTpUYECKHe 3apsiibl.
54 Japsiie o e bubmuoreka [JOK
SOKEHHBIC TeJTa U UX
p . . https://m.edsoo.ru/ff0abd2c¢
B3auMoiecTBus. [locTOSHHBIN
AJIEKTPUUYECKUMA TOK"
KonTponbHas padota no teme
"DeKTpUUECKHE 3apsiabl.
3apsiKeHHbIE Tella U UX
. . bubmuotexa [JOK
55 B3aumoaeucTBus. IlocToSHHBIM
. " . https://m.edsoo.ru/ff0abea8
anekTpudeckuit Tok"/Beepoccuiickast
poBepoYHas paboTa MpH MPOBEIECHUU
C UCIIOJIb30BAaHUEM KOMITbIOTEpA
56 [TocTossHHBIE MATHUTHI, UX
B3aUMO/ICCTBUE
57 VYpok-uccnenosanue "N3yuenue bubnmnoreka [JOK




MOJIEH ITOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nosie. MaruuTHoe 1oJie
3eMiId ¥ €ro 3HaYeHue IS )KU3HUA Ha
3emite

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MaruuTtHoe mose
AJIEKTPUYECKOr0 TOKa MaruutHoe
10JIE€ KaTyIIKH ¢ TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue 3eKTPOMarHuToB B
texHuke. JlabopaTopHast pabora
"N3ydyeHue neicTBUSI MarHUTHOTO
M0JIsI HA MPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOoABUTaTENb TOCTOSIHHOTO
Toka. Mcrons3oBanue
3JIEKTPOIBUTATENEH B TEXHMUECKHX
yCTpPOHCTBaX M Ha TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHCTpyrpoBaHuE U U3y4EHHE
paboTHI JIEKTPOBUTATENS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel @apasest. 3aKoH
3JIEKTPOMAarHUTHOW MHIYKIUH.
IIpaBuno Jlenna

63

OnextporeHepatop. Crocoob!
TOydeHHs 2JIEKTPUUECKOH SHEPTUH.
DJEeKTPOCTAHIMH Ha BO3OOHOBIIIEMBIX
MCTOYHUKAX dHEPIruu

64

[TonroroBka K KOHTPOJILHOU paboTe
1o TeMe "DJIEKTPUYECKHUE U
MarHuTHbIE IBIIEHUS"




KonTponbHas pabota mo Teme
"DeKTpUUeCcKre U MarHUTHBIC

bu6nmoreka [JOK

65 "/B i 1
ABJICHHA 7DECpOcCHrCKad https://m.edsoo.ru/ff0acb14
IpOBepOYHas paboTa MpH MPOBEIECHUN
Ha OyMa)>KHOM HOCHUTEJE

66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1 bubnnoreka [JOK
1o teme "Tenosble siBIEHUS" https://m.edsoo.ru/ff0accSe
PesepBHblit ypok. PaboTta ¢ Tekctamu

67 1o Teme "[locTosHHBIH 1 bubamorexa [JOK

. " https://m.edsoo.ru/ff0acdc6

INEKTPUYECKUI TOK

63 PesepBHblit ypok. PaboTta ¢ Tekctamu 1
1o reMe "MarHuTHsle sIBICHUS"

OBILIEE KOJIMYECTBO YACOB I10 63 145

I[TPOTPAMME




9 KVIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrtpoasnsie | IIpakTnyeckn
n/n Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoThI e padoThI
pecypcsbl

| MexaHu4yecKoe IBUKEHHE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD | bubmuoreka [JOK
MEXAHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsMOIMHENHOE | bu6nuorexa IIOK
JIBIKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE

4 nBukeHue. CpeaHsis U MTHOBEHHas 1
CKOPOCTh

5 IIpssMonMHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NIPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKCHUS. 1
I'padux ckopocTH
JlaboparopHnast pabota "Onpenenenue

7 YCKOPEHHUS Tella IpU 1 | bubnuoreka [IOK
PaBHOYCKOPEHHOM ABHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH TIOCKOCTH"

g CBobonHoe najgenue ten. OnbITh 1
lanunes

9 PaBHOMeEpHOE BHKEHHE TIO | bubnuorexa IIOK

okpyxHocTH. [Iepron u yacrora

https://m.edsoo.ru/ff0ael76




oOparienus. JIuneiinas u yriosas

CKOpPOCTH
10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 Ilepssiii 3akoH HetoToHa. BexTop bu6nuoreka IIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. bubnuorexa IIOK
PaBHOpelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axkoH HeroTOHA. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenne 3anay Ha npuMeHEHNE bubnuoreka [IOK
3aK0HOB Hpl0TOHA https://m.edsoo.ru/ff0aeb6e
but6mmoreka [JOK
15 . r
Cuia ynpyrocti. 3akon T'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3ana4 no teme «Cuna
YIPYTOCTH»
17 JlaGopatopHnas paborta «OnpeneneHue bubnuoreka [IOK
YKECTKOCTH IPYKUHBD) https://m.edsoo.ru/ff0aee28
but6mmoreka [{OK
18 C
8 TpetuA https://m.edsoo.ru/ff0af738
19 Pemenue 3amgau nmo reme «Cuna bu6mmoreka [IOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
Jlabopartopnast pabota "Onpenenenue bu6mmoreka [JOK
20 '
Kod(ppurmenTa TpeHUs CKOIBKEHUS " https://m.edsoo.ru/ff0af8be
Pemenue 3ana4 no Teme "3aKoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubmmorexa LIOK
. yupyr ) https://m.edsoo.ru/ff0afb8e
TPEHUS
22 Cuna TAKeCcTH U 3aKOH BCEMHUPHOTO bu6nuorexa IIOK




TATOTEHHS. Y CKOPEHHE CBOOOHOTO
NaJeHUs

https://m.edsoo.ru/ff0af044

Ypok-koHpepenuus "J[BrkeHue Ten

23 BOKPYT I'PaBUTALMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktukn"
Pemenue 3anau mo reme "Cuna
24 TSIKECTU Y 3aKOH BCEMHUPHOTO Bubnmorexa [IOK
" p https://m.edsoo.ru/ff0af5{8
TATOTCHUS
)5 [lepBast kocMHUecKasi CKOPOCTb. bubnuoreka [IOK
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHATBHON TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpIOTO TEMA C bubamorexa LHOK
BHOBECHE TBEPIOTO T
. < P https://m.edsoo.ru/ff0afe36
3aKpEIIEHHON OCBhIO BPAILCHHUS.
MowmeHT cuisl. LieHnTp TsokecTu
PaBHOBecHe MaTepHAIbHON TOUKH.
AOGCOIIOTHO TBEPJIOE TEIIO.
27 PaBHOBecue TBEpIOTO TEMA C
3aKPENIEHHON OChIO BPAIIEHHUS.
MowmeHT cuibl. LieHTp TsokecTu
" bubnuorexa [JOK
Pemenue 3agau mo treme "MoOMEHT
28 " https://m.edsoo.ru/ff0b02b
cwisl. LleHTp TsKECTH 4
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO bubnmnoreka [JOK
29 Teme "MexaHndecKkoe TBHKCHHE. https://m.edsoo.ru/ff0b040
Bsaumopelicteue Ten" 8
30 KonTponbhas pabota no teme bubnuoreka [IOK

"MexaHU4YeCKOe IBUKEHUE.

https://m.edsoo.ru/ff0b06ec




BsaumogeiictBue Ten"

Nmnynbc Tena. Ummynse cuiiel. 3aKoH

31 COXPaHEHUA UMITYJIbCca. YIPYroe u bubmmorexa [OK
p y o 24 https://m.edsoo.ru/ff0b07fa
HEYINIPYroe B3auMOJICHCTBHE
0 Pemenue 3agau mo Teme "3akoH but6mmoreka [JOK
COXpaHEHHUs uMITyJbca' https://m.edsoo.ru/ff0b096¢
13 VYpok-koHpepenuus "PeakTrBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
but6mmoreka [JOK
34 M 0
Cxanacckas pabota i MOILIHOCTH https://m.edsoo.ru/ff0b0a84
bu6mmoreka [IOK
PaboTa cuibl TsKeCTH, CUIIbI
35 https://m.edsoo.ru/ff0b0db
YIIPYTOCTH U CHJIBI TPEHUS g
Jlaboparopnast pabota «Onipesenenue
36 paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJa 110
TOPU30HTAIILHON TIOBEPXHOCTU
37 CBsi3b SHEPTUH U PAOOTHI.
[ToTenumanbHas SHEPTUs
18 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMs DHEPTUH B
MEXaHHUKE
40 JlaGopatopHnas pabora «/3yueHue bubnuoreka [IOK
3aKOHA COXpPaHEHHs SHEPTUN https://m.edsoo.ru/ff0b12fe
bu6mmoreka [IOK
KonebarenbHoe 1BUKEHUE U €r0
41 https://m.edsoo.ru/ffOb185

XapaKTCPUCTUKHU

8




42

3aryxaromnue KonebaHusl.
By nennsie kosnebanus. Pesonanc

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0b20{0

43

MareMaTH4ecKUil ¥ PYKUHHBIN
MasiTHUKA

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojiebaHui OT KeCTKOCTH
MPYKUHBI U MAacChl TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3HEpruu Npu
MEXaHNYECKUX KOJeOaHmusIX

46

Jlaboparopnast pabota «Onipesenenne
4acTOTHI U TIeproa KojaeOaHui
MPYKUHHOTO MasiTHUKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0blaec

47

Jlabopartopnast paborta «IIpoBepka
HE3aBUCHMOCTH NIEpH0JIa KoJIeOaHMit
rpysa, MOABEIIEHHOI0 K HUTH, OT
MacChl Tpy3a»

but6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHEL. CBOMCTBa
MeXaHU4eCKUX BOJIH. [IponosibHbIE 1
TOTIEPEYHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "Mexanndyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuieckue BOJTHBI"

50

3Byk. PacnipocTpanenue u orpaxeHue
3ByKa

51

Ypoxk-uccnenosanue "Habmoaenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

rpOMKOCTL 3BYKa U BbICOTA TOHA.




AKyCTHYECKHI1 pE30HaHC

Ypok-koHpepeHus "YIpTpa3ByK u

bu6mmoreka [IOK

53
MH(OPa3ByK B IPUPOJE U TEXHHUKe" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
" bubnuoteka [JOK
54 TeMe "3aKOHbI COXPaHEHHS.
" https://m.edsoo.ru/ff0b25f0
Mexannueckue Koie6aHus U BOJIHbBI
KonTponbhas pabota no teme
55 "3aKoHbBI COXpaHeHUs. MexaHndeckue
KoJ1e0aHus U BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bu6mmoreka [JOK
DNeKTPOMarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJH
Ypok-koHpepennus "lkana
58 JJIEKTPOMArHUTHBIX BOJIH. bubnuoreka [IOK
Hcrnons30BaHue 2J€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH Ul COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenue
. bubnuotexa [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MOMOIIBI0 MOOMIIBHOTO TeneoHa
Pemenue 3ana4 Ha onpeneneHne
60 YaCTOTHI U JJTMHBI 2JIEKTPOMAarHUTHOM
BOJIHBI
DneKkTpoMarHuTHas IpUpoja CBETa. bu6mmoreka [JOK
61 Ckopoctb cBeTa. BonHoBbIE cBOICTBa https://m.edsoo.ru/ff0b31d
cBeTa 0
Ucrounuku ceera. [IpsmonuneitHoe bu6mmoreka [JOK
62 pacnpocTpaHeHue CBeTa. 3aTMEHHUS https://m.edsoo.ru/ff0b365

Connua u Jlynsl
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3aKOH OTpa)XEHMs CBETA. 3epKajla.

bubmmoreka [IOK

63 Pemrenue 3amau Ha mpuMeHeHue
p https://m.edsoo.ru/ff0b38c4
3aKOHa OTPAKEHUs CBETa
64 IIpenomiienne cBeta. 3aKoH bubnuoreka [IOK
[IPEIOMIICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEeHHEE OTpAKEHUE CBETA.
65 Hcnonb30BaHue OIHOTO BHYTPEHHETO bubmorexa [OK
yIP https://m.edsoo.ru/ff0b3c5¢c
OTpPa)X€HUsS B ONTUYECKUX CBETOBOJIAX
Jlaboparopnast paborta "HccnenoBanue
66 3aBUCHUMOCTH yTJIa MPETOMIICHHS
CBETOBOTO JIy4a OT yTIJia MajJieHus Ha
rpanule "Bo3ryx-crekno""
VYpok-koubepennus "Mcnonp3zoBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKeHUSI:
CBETOBO/Ibl, OITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JInn3el. OnTuyeckas cuiia JMH3bI
https://m.edsoo.ru/ff0b3f2¢
bu6mmoreka [IOK
69 [TocTpoenue n300paxeHuit B THH3aX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [JOK
70 (hOKYCHOTO PACCTOSIHHS M ONITUYECKON https://m.edsoo.ru/ff0b420
CHUJIBI COOMpArOIIe TUH3HI" 6
71 Ypok-koHpepenmus "OnTudeckue bubnuotexa [JOK
JIMH30BbIE TPUOOPH" https://m.edsoo.ru/ff0c0a7e
bu6mmoreka [IOK
72 ['na3 xak onrtuyeckas cucrema. 3peHue https://m.edsoo.ru/ff0b468
4
73 VYpoxk-koHpepenuus "ledekTo




3penus. Kak coxpanurs 3peHune"

Pasnoxxenue 6emoro cBera B CIIEKTP.
OnrsiTel HetoToHa. Cnoxenue

bu6mmoreka [IOK

74
CIEKTpaJbHBIX UBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlabopartopnast pa6ota "ONBITHI 11O
pa3noKeHUIo OEoro CBeTa B CHEKTP U
75 BOCIIPUATHIO 1[BETA IPEAMETOB IIPU UX Bubnmorexa [IOK
P t e P https://m.edsoo.ru/ff0c0e2a
HaOII0/IEHUU Yepe3 [IBETOBHIE
¢bunabTpe"
VYpok-nipaktukym "BonHoBbIE
76 CBONCTBA CBETA: AUCIIEPCHUS,
unTepdepenius u quppaxmus'”
77 Omnsitel Pesepdopaa u mianerapHas bubnuotexa [JOK
MOJICIIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynater bopa. Mozaens atoma bopa
Hcnyckanue v morioueHue cBera
79 atomoM. KBanThbl. JInneluaTeie bubmorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPHI
20 VYpok-npaktukym "Habmrogenue bubnmnoreka [JOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE U €€ BUBI bubmorexa [JOK
A s https://m.edsoo.ru/ff0c1672
%) Crtpoenue atomHOrO0 sjipa. Hykinonnas bubnmnoreka [JOK
MOJENb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE IpEBpaALICHUS. bubnuoreka [IOK

30TOMNEI

https://m.edsoo.ru/ff0clal4




84

Pemenue 3amay mo teme:
"PannoakTuBHBIC MpeBpanieHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1b4a

85

[lepuon nmonypacnana

86

VYpok-koH(pepenuus "PagroakTuBHbIE
U3ITy4eHUs B IPUPOJIE, METULIMHE,
TeXHHKe"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

SAnepHbie peakuu. 3aKOHBI
COXPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

but6mmoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBs3U aTOMHBIX sifep. CBsi3b
MacChl M DHEPTUU

but6mmoreka [JOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3anau no reme "Anepueie
peakuun"

90

Peakuuu cunTe3a U eneHus 1ep.
Ncrounuku sHeprun CosHLA U 3BE3 ]

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koupepennus "AnepHas
sHepreTuka. JlercTBus
PaaNOAKTUBHBIX U3TyYEHUN Ha KUBbIE
OpraHusmsI"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanToBrie ssBaeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota no teme
"DIeKTpOMarHUTHOE MOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanToBbI€ siBneHNA"

94

[ToBTOpeHue, 06001IEeHNE.

but6mmoreka [JOK




JlaGopaTopHble paboThI IO Kypcy
"B3aumopeiictsue ten"

https://m.edsoo.ru/ff0c245a

IToBTOpenue, o6o0meHue. Pemenne

95 aCUETHBIX U KAUYECTBEHHBIX 3a1a4 110 1 bubmmorexa TTOK
p " " A https://m.edsoo.ru/ff0c2572
Teme ""TemnnoBble MpoLecchl
[ToBTOpenue, 06o6meHue. Peenue
96 aCUETHBIX U KaUeCTBEHHBIX 3a1a4 110 1 bubmmorexa LOK
P A " https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemoBsix aqBurarenei”
[ToBTOpenue, 06o6meHue. Peenue
97 aCYETHBIX U KAYECTBEHHBIX 3a1a4 I10 1 bubnnorexa LIOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTtaHOBOK"
[ToBTOpeHue, 060061IEeHNE.
98 JIabopaTopubIe PabOTHI IO KypC 1 1 bubmorexa [IOK
" paTop p " ypey https://m.edsoo.ru/ff0c2c¢52
CBeTOBLIE SIBICHUS
[ToBTOpenue, 0606menue. Padora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 Bubmorexa IIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, 0606menue. Padora ¢
100 Tekctamu 110 Teme "Konebanus u 1 bubnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0606menue. Padora ¢
101 TekcTamu 110 Teme "CBETOBBIE 1 bubnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
IToBTOopenue, o6o0menue. Pabora ¢
102 TekcTtamu 1o TeMe "KBaHToBas u 1
anepHast pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

®usuka, 7 knacc/ [leppimkun A.B., O011ecTBO ¢ orpaHMYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkuinonepHoe obiiectBo «M3naTenscTBO
«IIpocBenienue»

®dusuka, 8 knacc/ [leppimkud A.B., O01ecTBO ¢ OrpaHU4YeHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmectso "M3gaTenbcTBO
«IIpocsemienue»

®dwusnka, 9 xnacc/ [lepeimkua A.B., I'ytauk E.M., O6miecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 00IIECTBO

((HBI[&TCJ'IBCTBO «HpOCBCHICHI/IC»

METOJINYECKHUE MATEPUAJIbI V1A YUUTEJIA

®dwusuka. 7 kiacc: yaeoOHo-moroandeckoe mocodue / A.E. Mapon, E.A. Mapoms. -
6-¢ u3., crepeotil. - M.: JIpoda, 2019

dusuka. 8 kiace: yueoHo-moroauueckoe nmocodue / A.E. Mapon, E.A. Mapos. -
8-e 3., crepeotil. - M.: JIpoda, 2018

dwusuka. 9 kacc: yaeoHo-moroandeckoe mocooue / A.E. Mapon, E.A. Mapos. -

5-e uzn., crepeoti. - M.: Jlpoda, 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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