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INOSACHUTEJIbHAS 3AIINCKA

[Tporpamma 10 GHU3MKe Ha YypOBHe OCHOBHOTrO o061iero o6pa3oBaHus
coCTaB/ieHa Ha OCHOBe TIOJIO)KEHWM W TpeOoBaHMU K pe3y/jbTaTaM OCBOEHMs Ha
6a30BOM ypOBHE OCHOBHOM 00pa3oBaTebHOW IMPOTPAMMBI, TIPe/[CTaBIeHHbIX B
dI'OC 000, a Takxke ¢ yuéToM (heepanbHOM paboueii ITPOrpaMMbl BOCITUTAHUS U
Kontieniuu ripernioZiaBanusi yuebHoro npeamera «DuUsuka».

[Iporpamma 10 (U3MKe Ha YpPOBHE OCHOBHOrO 00ilero o6pa3oBaHUsS
cocTaB/ieHa Ha OCHOBe TIOJIO)KeHWM W TpeboBaHMI K pe3y/jbTaTaM OCBOEHUs Ha
6a30BOM ypOBHe OCHOBHOW 0Opa3oBaTenbHOW IMPOTrPaMMBbl, TIPe/CTaBJIeHHbIX B
®I'OC 00O, a Takxe ¢ yueToM (eiepanbHOM paboueii TporpaMMbl BOCITUTAHUS U
KOHI[ETINH TIperiofiaBaHus yuebHoro npeameta « PU3HKa».

CopepkaHve mnporpaMMbl 10 (U3MKe HarpaBieHO Ha (opMHpOBaHUe
eCTeCTBeHHOHAyYHOMW TPaMOTHOCTH OOy4YarolMXCsi W OpraHM3aldi0 H3ydeHUs
(U3MKM Ha JlesTebHOCTHOM OCHOBe. B mporpamme mo (¢u3uKe YUuWUTHIBAHOTCS
BO3MOXKHOCTH yueOHOTO TipegmeTa B peanm3aiiuu TpeboBanuii ®I'OC OO0 k
TIJIAHUPYEMbIM JIMYHOCTHBIM M MeTarpeZMeTHbIM pe3y/ibTaTaM 00yueHus], a TaKxkKe
MeXTpeZMeTHbIe CBSI3U eCTeCTBeHHOHAyYHbIX YyueOHBIX TpeJMeTOB Ha YpPOBHE
OCHOBHOTO 0011lero 0Opa3oBaHUS.

[Tporpamma 110 hH3MKe yCTaHaBIMBAET paciipejiesieHre yueOHOTo MaTepHasia
10 rojilaM oOyueHus (10 Kaaccam), TpejjiaraeT IMPUMepPHY0 TI0C/e/I0BaTeTbHOCTh
W3ydeHUsi TeM, OCHOBaHHYIO Ha JIOTWMKe Da3BUTHS TPEeAMETHOTO COJep>KaHUs U
yueTe BO3paCTHbIX 0coObeHHOCTel 00yJaroIXxcsl.

[Tporpamma 10 (u3MKe pa3paboTaHa C Iie/IbI0 OKa3aHWS MeTOANUeCKOM
TIOMOIITY YUUTETIO B CO3/laHMK paboueii TIporpaMMel 10 yuebHOMY TIpeIMeTy.

dusmKa sSIB/ISeTCS CUCTeMO0OPa3yIOIKM [I/IsT eCTeCTBeHHOHAYUHBIX yueOHBIX
TIpeIMeTOB, TIOCKOJIbKY (U3nyeckre 3aKOHbI JieXkaT B OCHOBe TpOLIeCCOB U
ABJIEHUH, W3y4daeMbIX XUMHUeH, Ouosorveld, acTpoHoMHer U (u3NUeCcKoi
reorpadueii, BHOCUT BK/IaJi B eCTECTBEHHOHAyUHyH KapTUHy  MWUPa,
npejjocTaB/isieT Haubosiee sicHble 00pa3ibl TPUMEHeHWsI Hay4yHOro MeToja
M03HaHMsI, TO eCTh Crocoba roJiyuyeHus JOCTOBePHbIX 3HaHWM O MHUPe.

OpHa u3 TJ/IaBHBIX 3a/lau (hU3MUeCKOro oOpa3oBaHHSI B CTPYKType 0OIIero
oOpa3oBaHUsI COCTOMT B (POPMHPOBAHWM €CTeCTBEHHOHAYUYHOW TPaMOTHOCTU H
VHTepeca K HayKe y 00yuaroIuxcs.

N3yuenve ¢usuku Ha 06a30BOM YpOBHe TMpeAriojiaraeT OBJajieHue
CelyIOIUMHA  KOMIIETEHTHOCTSIMM, XapaKTepU3yHIIUMH eCTeCTBeHHOHayUHYIO
I'PaMOTHOCTb:

e Hay4HO OOBSICHSTH SIBJIEHUS,

e OL|eHMBaTh U IOHUMAaTh 0COOEHHOCTH HAyYHOT'0 UCCTIe/J0BaHUS;



VHTepPIpeTUpOBaTh [aHHble Y MCII0JIb30BaTh HayyHble [0Ka3aTe/bCTBa
JUJISL TIOJTyYEHHUS BBIBOJIOBY.

Llenu wu3yueHuss (HU3MKU Ha YpOBHE OCHOBHOTO 00iero o6pa3oBaHUS
oripefieJieHbl B KOHIIEMIWM TIperofiaBaHust yueOHoro TmipegMeTra «®Pu3nKa» B
oOpa3oBaTe/NbHBIX —OpraHusanusax Poccuiickodi  ®epepaliv, peanmM3yIONUX
OCHOBHBIe 0011je06pa3oBaTe/ibHbIe TIPOrPaMMBI.

Llenm u3yuenust GU3NKU:

npuoOpeTeHre WHTepeca U CTpPeMJieHHs OOyuarol[uxcss K HaydyHOMY
W3YUYEHUIO TIPUPO/Ibl, pa3BUTHE MX UHTE/JIEKTyalbHbIX M TBOPUECKUX
CII0COOHOCTeI;

pa3BUTHE TIPe/ICTaB/eHN 0 HAyYHOM MeTo/le TIo3HaHusl U (OpMUpOBaHe
WCC/Ie/IOBaTe/TbCKOT0 OTHOILIEHUS K OKPY KatOI[UM SIBJIEHUSIM;
dbopMUpOBaHHWE HAay4yHOrO MMPOBO33DEHUs] KakK pe3y/bTaTa HW3y4YeHUs
OCHOB CTPOEHMsI MaTepyu U (PyHJaMeHTalbHbIX 3aKOHOB (PU3HKH;
dbopMUpoBaHUe TIpe/iCTaB/ieHUd O poyid (DU3UKU JJisi Pa3BUTUS JIPYTHUX
eCTeCTBEeHHBIX HayK, TEXHUKU U T€XHOJIOTUH;

pa3sBUTHe  TIPEJCTAaB/IeHUWA O  BO3MOXHBIX  cdepax  Oyayiei
rpodeCCUOHA/ILHOMN [leATe/IbHOCTU, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K
JanbHelIieMy 00yueHHI0 B 3TOM HallpaB/IeHUH.

HocTwkeHre 3THUX Ijesield TMporpaMMbl 10 ¢H3MKe Ha YPOBHE OCHOBHOTO
ob1riero obpa3zoBaHusi obecrieurBaeTCs pellieHreM C/IeyOIIUX 3a/1ay:

npuoOpeTeHre 3HAHUM O [JUCKPETHOM CTPOEHHH BellleCTBa, O
MEeXaHUUECKHX, TeIJIOBBIX, 3/IeKTPUUECKHUX, MarHUTHBIX M KBaHTOBBIX
SIBJIEHUSX;

rpuoOpeTeHre YMeHHH OIMUCHIBAaTh U OOBSICHATH (hH3UUECKHe SBJIEHUS C
WICII0/Ib30BaHHEM TI0/TyYeHHbBIX 3HAaHUM;

OCBOEHHE METOJIOB peIllleHWs] TPOCTeMINNX pacyeTHBIX 3a/au C
WCTI0/Tb30BaHUEM bu3nuecKux Mojiesnei, TBOPUYECKUX U
ITPAaKTUKOOPUEHTHUPOBAHHBIX 3a/1au;

pa3BUTHE YMeHMI HaOMoaTh MPHUPO/IHBIE SBJIEHUS Y BBIMOIHATh OIIBITHI,
naboparopHble paboThl ¥ JKCIIEPUMEHTAa/bHbIe  HWCC/IeZIOBAHUS  C
WCTI0/Th30BaHHEM HU3MEePUTEeTbHBIX IPHO0POB;

OCBOEHMe TIPHeMOB paboThl ¢ MHpopMalell hHU3MUeCcKoro COoZep KaHus,
BK/TFOYasi MH(OPMAI[HI0 O COBPEMEHHBIX JOCTIKEHUAX (BU3MKH, aHaIu3 U
KpHUTHUECKOe OlleHHBaHHe WH(pOpMaIiH;

3HaKOMCTBO O chepaMu npodeccroHanbHOMN JleaTe/IbHOCTU, CBA3aHHBIMU
c GU3MKOM, U COBPEMEHHBIMM TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha
JIOCTH)KeHHUSX (PU3nUeCcKour HayKH.



OO0111ee uKC/I0 YacoB, peKOMEH/I0BAaHHBIX I M3y4ueHHs (GU3HUKU Ha 6a30BOM
ypoBHe, — 238 JacoB: B 7 Kjiacce — 68 yacoB (2 yaca B HeJient0), B 8 kacce — 68
yacoB (2 uvaca B Hezmemw), B 9 kKmacce — 102 vaca (3 vaca B HeJeno).

[Ipensaraembiii B Tiporpamme 1o ¢u3vKe mnepeuyeHb jiabopaTOpHBIX paboT U
OTIBITOB SIBJISIETCS. PeKOMeH/|aTe/IbHbIM, yUuTe/lb [iejiaeT BbIOOp TP MPOBe/IeHUU
nabopaTopHbIX pabOT M OIBITOB C YYeTOM HHAWBHAYAIbHBIX OCOOEHHOCTEH
o0yuaroluxcs, CryMcKa SKCIIepUMeHTabHBIX 3aZlaHUi, TIpe/ijlaraeMbIX B paMKax
OCHOBHOT0 rOCYZIapCTBEHHOT0 9K3aMeHa 1o (ur3uKe.



COJEPXAHUE OBYUEHUSA

7 KJIACC
®du3uKa u eé posb B NO3HAHUM OKPY)KaKOLIero Mupa.

dus3rvka — Hayka O npupoge. fBsieHus npupozbl. dDusnueckue SBJIEHUS:
MexaHUYeCcKue, TeIOBbIe, 3/IeKTPUYECKHe, MarHUTHbIE, CBETOBbIE, 3BYKOBHIE.

du3nueckrde BeIWUYMHBI. V3mepeHue (QuU3NUeCKUX BeUUUH. DPuU3nuecKre
ripubopsl. [TorpemHOCTE U3MepeHnit MeXkyHapoiHasi CUCTeMa eJUHMI].

Kak (¢u3uka u [Apyrde ecTeCTBeHHble HAyKu M3y4alOT TPUPOJY.
EcTecTBeHHOHAay4HbIi MeTOJ[, TO3HaHUWs: HabJtO/jleHre, TOCTAaHOBKA HAyUHOTO
BOIPOCA, BbIIBWKEHUEe TUTIOTe3, SKCIIePUMEeHT TI0 TIPOBepKe TuroTe3, 00bsicCHeHue
Hab/to/jaemMoro siBjieHusi. Onmcanue GU3NUeCKUX SIBJIEHUN C TIOMOIIBI0 MoZiesieit

Jemoncmpayuu.

1. MexaHuueckue, TeIIOBble, 3/eKTpUUeCKHWe, MarHUTHbIe, CBETOBbIE

SIBJIEHUSL.

2. ®usnyeckue pUOOPHI U TIPOIieiypa MPSIMbIX W3MepeHHi aHa/IOTOBLIM U

1[1(POBLIM PUOOPOM.

JlabopamopHble paGombl U ONbIMbl.

1. OripesienieHye 1IeHbI [ieJieHUS LITIKaIbl U3MepUTeTbHOTr0 Tprubopa.
W3mepeHre pacCTOSTHUAM.

M3mepeHre 00bEMa KUAKOCTH U TBEPAOTO Tera.

Ornipefenenvie pa3MepoB MasbIX TeJl.

W3mepeHue TeMmmepaTypbl TIPU TIOMOIIM >XUAKOCTHOTO TepMOMeTpa MU

JlaTYMKa TemIiepaTyphbl.

6. IlpoBemeHue ucCiefOBaHUS MO MPOBEPKE THIOTEe3bl: JATbHOCThb IMOJIETa
11apyKa, MyIIeHHOT0 TOPU30HTaIbHO, TeM 0oJibllle, ueM 0oJibllle BbICOTA
MyCKa.
IlepBoHaua/ibHbIE CBeJeHUS 0 CTDOEHHH BellecTBa.

CTpoeHre BellecTBa: aTOMbl W MOJIEKYJbl, WX pa3Mepbl. OmNbITH,
[lIOKa3bIBarollye TUCKPeTHOe CTPOeHHe BellleCTBa.

[Bwkenve wyactul, BewlectBa. CBfI3b CKOPOCTH [BWKEHUS 4YacCTUL C
TemriepaTypoii. bpoyHoBckoe aBwkeHue, auddysus. B3avmogelicTBUe yacTuI]
BellleCTBa: MPUTSPKEHUE U OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUS BelLleCTBA: CTPOEHHE Ta30B, KUAKOCTEN U TBEPAbIX
(KpUCTaIMuecknx) Tesl. B3auMOCBSI3b MeXAy CBOMCTBAMU BeILeCTB B PasHbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKY/ISIPHBIM cTpoeHreM. OcobOeHHOCTH
arperaTHbIX COCTOSSHUM BOJbI.

emoncmpayuu.

1. HabmromeHrie 6pOyHOBCKOTO ABVKEHUS.

2. Habmogenue auddysuu.
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3. Habmogmenve  sBjieHul,  OOBSCHSIOUIUXCS  TIPDUTSDKEHUEM WK
OTTa/IKUBaHUEM YaCTHI] BellleCTBa.

JlaGopamopHble pabombl U ONbIMbL.

1. OueHka JuaMeTpa aTomMa MeETOAOM PpsifOB (C  HCHOJIb30BaHHUEM

dboTorpaduii).

2. OnbITbI 0 HAOJTIOJEHUIO TETJIOBOT'O paclliiPeHUsI ra3oB.

3. OMbITHI MO 0OHAPY)KEHUIO 1eHCTBUST CHUJT MOJIEKY/ISIPHOTO TIPUTSDKEHMS.

JBrOKeHUe ¥ B3aMMO/ieliCTBHe TeJl.

MexaHnueckoe [BWKeHWe. PaBHOMepHOe W HepaBHOMEpDHOE [IBU)KEHUe.
Ckopoctb. CpenHsisi CKOPOCTb MPU HEPaBHOMEPHOM [BMWKeHUU. Pacuer mytu u
BPEMEHU IBHKEHUS.

fABnenvie vHepuyM. 3aKOH HHepUWH. B3anmonencTBHe Ten Kak MpPUUYMHA
VM3MEHEeHUs] CKODOCTH [BWXeHus Tejl. Macca Kak Mepa WHEPTHOCTH TeJa.
[TnotHOCTHL BellecTtBa. CBsA3b IUIOTHOCTHM C KOJIMYECTBOM MOJIEKYJl B e[VHULIE
oObeMa BellecTBa.

Cuia Kak XapaKTepuCTHKa B3aumozeucTBus Tesl. Chia ynpyrocTu U 3aKOH
['yka. VI3MepeHue CU/bl C TIOMOLIBI0 AWUHAMOMeTpa. fIBjleHue TArOTeHUs U Cujia
TsoKecTu. Cusia TSDKeCTU Ha Apyrux riaHetax. Bec Tesa. HeBecomocts. CrioxkeHue
CWJ/I, HafpaB/eHHBIX N0 OAHOM mpsiMou. PaBHOgelcTByrOmIasi cuna. Cuna TpeHus.
TpeHuve CKOJIb>)KeHUs U TPeHUe TIOKOs1. TpeHre B MPUPO/Je U TEXHUKE.

Jdemoucmpayuu.

HabstojeHrie MexaHUUeCKOT o ABM)KEeHHsI Tesla.
M3mepeHre CKOPOCTH MPSIMOJTMHEMHOTO IBUYKEHUSI.
HabJttojeHuie siB/ieHUsT HHEPILIWH.
HabJtojeHrie u3MeHeHUsI CKOPOCTH TIPY B3aUMOJIeMCTBUU Tel.
CpaBHeHHe Macc 0 B3aUMO/IeHCTBUIO TeJl.
CrioxkeHure CWJ1, HarlpaBJ/IeHHBIX 110 OJTHOM TIPSIMOM.
JlabopamopHble paGombl U ONbIMbI.
1. OrnipezesieHre CKOPOCTA PaBHOMEPHOIO [IBW)KeHHUs (I1apyKa B >KUKOCTH,
MO/Ie/I1 37IeKTPUUeCKOT0 aBTOMOOWIS U Tak Jiasee).
2. OrmpesienieHre CpefiHEM CKOPOCTH CKOJIb)KeHHUsI OpyCKa WM IIapvKa II0
HaKJIOHHOU IJIOCKOCTH.
OrnipefeneHue IJIOTHOCTU TBEPZAOTO Tera.
OnbIThI, AEMOHCTPUPYIOLIME 3aBUCMMOCTb pacTsbKeHUs (Aedopmarun)
TIPY>KUHBI OT TIPUI0’KEHHOW CUJIBI.
5. OMbITBI, AeMOHCTPUPYIOIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIb)KEHUST OT
BeCa TeJla U XapakTepa COINPHUKaCALINXCS MOBEPXHOCTEN.
JlaB/ieHNe TBEPABIX TeJl, )KMAKOCTEeH U ra3oB.
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HaBnenue. CriocoObl yMeHbIIIeHUsI U yBe/IMueHus faBjeHus. [laBieHue rasa.
3aBUCMMOCTb JlaBIeHUs Ta3a OT obObeMa, Temreparypbl. I[lepefiaua [aBjieHUs
TBEPABbIMU TeJlaMH, XUAKOCTIMUA M ra3aMu. 3akoH Ilackansg. [THeBMaTHMueckue
MaIllMHbI. 3aBUCUMOCTh JaBJIeHUs >KUJKOCTH OT TayOuHBL ['mApocTaTHyecKuii
napajiokc. Coobiijatoriecs: cocyael. ['MpaBanuecKkrie MeXaHu3Mbl.

ATmocdepa 3emnu ¥ atMocdepHoe gAaBieHue. [IpUuMHBI Cyl[eCTBOBaHUS
BO3AyITHOW o6osoukn 3emu. OmbiT Toppuueri. V3mepeHre aTtMocgepHOTOo
JlaBjeHusl. 3aBUCUMOCTb aTMOC(epHOro /IaB/ieHUs OT BbICOTHI HaJl YDOBHEM MOPSI.
[TpubopsI J/151 ©3MepeHusi aTMOC(epHOTo JJaBeHMUs.

[ericTBre XUAKOCTU U ra3a Ha MOrpy>KeHHOe B HUX Teso. BeITankvBaroias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BosgyxoniaBanue.

demoncmpayuu.

AN L o

3aBUCHUMOCTbD /laB/IeHUsI Ta3a OT TeMIlepaTyphl.

[Tepenaua faBaeHUs >KUAKOCTbIO U Ta30M.

Coo0brmaroryecst CoCybl.

['mapaBMuecKyii mpecc.

[IposiB/ieHue [1eliCTBUSI aTMOC(epPHOTro AaBIeHus.

3aBUCMMOCTb BBLITAJIKUBAIOIIEe CHIbl OT 00BEMa MOTrPYXKEHHOM YacCTH
Tesia ¥ TIJIOTHOCTU >KUIKOCTH.

PaBeHCTBO BbITa/IKMBAIOII[eM CUJIbI BeCY BbITECHEHHOW XKUJKOCTH.
YcnoBue myiaBaHus Tesl: TiJlaBaHWe WU MOTPY’KeHWe Tesl B 3aBUCHMOCTU
OT COOTHOIIIEHUS TIZIOTHOCTEH TeJla 1 XKUAKOCTH.

JlaGopamopHble pabombl U ONbIMbL.

1.

WccnenoBaHue 3aBUCHMOCTH Beca Tejla B BoJie OT 00bEéMa Morpy>KEHHOM! B
JKUAKOCTh YacTH TeJa.

OrnipefienieHre  BBITQJKUBAIOIEN CU/bL, [eWCTBYIOIed Ha  TeJo,
TOTPY>KEHHOE B XKUJIKOCTb.

[IpoBepka He3aBUCMMOCTH BBITA/TIKUBAIOILEN CUJIbI, IeMCTBYIOIEN Ha Teso
B JKUJKOCTH, OT Macchl TeJa.

OneIThl, [JE€MOHCTPUPYIOLIME 3aBUCHMMOCTb BbITAJKMBAIOLIEN CHUJIbI,
JeUCTByIOIIell Ha Telo B JKUAKOCTH, OT 00BEMa TIOTPY>KEHHOU B
JKUJIKOCTb YaCTH TeJsia ¥ OT MJIOTHOCTH XKUJKOCTH.

KoHcTpyrpoBaHue apeoMeTpa WIA KOHCTPYWpDOBaHUe JIOOKA U
oripefiesieHue eé rpy3onoAbEMHOCTU.

PaboTa 1 MOLIIHOCTDH. JHeprus.

MexaHunyeckasi paboTta. MOIIHOCTb.

[IpocTele MeXaHW3MBI: pblyar, OJIOK, HAKJIOHHas TUIOCKOCTb. IIpaBWsIO
paBHOBecHsi pbluara. [IpuMeHeHHe TIpaBW/Ia paBHOBECHSI pbluara K OJIOKY.



«30/10TOe TIpaBW/IO» MexaHUKU. Ko3a(dulyeHT mose3Horo aeictBusi (fanee —
KII[I) npocThix MexaHu3MoB. [IpocThie MexaHU3MbI B OBITY U TeXHUKE.

MexaHnueckasi 5SHeprusi. KuHeTMueckas W TIOTeHLIMa/JbHas SHEPIUs.
[TpeBpallieHre OZHOTO BHU/la MeXaHUYeCKOM 3HepPrUU B JPYrol. 3aKOH COXpaHeHUs
HEpPruu B MeXaHUKe.

Jemoncmpayuu.

1. Ilpumepsl POCTBIX MEXaHU3MOB.

JlabopamopHble paGombl U ONbIMbI.

1. OmpegeneHvie paboThl CU/bI TPEHUSI TIPY PaBHOMEPHOM [IBWKEHUM Tesa

10 TOPU30HTA/IbHOM MTOBEPXHOCTH.
2. WccnenoBaHue yc/ioBMM PaBHOBECHS pbluara.
3. W3mepenue KII/l HaK/TOHHOM MIOCKOCTH.

4. VI3ydeHue 3aKOHa COXpaHEHUs] MeXaHUUeCKOU SHEePTrUM.
8 KVIACC

TerioBbie AIB/IEHUA.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KWHETUYEeCKOM TEeOpUU CTPOEeHUSs
BeljectBa. Macca ¥ pa3mepbl aTOMOB W MOJieKy/l. OTIbIThI, TTOATBEP KAaroLIue
OCHOBHBIE T0JI0YKE€HHUS MOJIEKY/ISIPHOKUHETUUECKOU TEOPHUU.

Mogenu TBEPAOrO, >KUJKOTO U Ta3000pa3HOTO COCTOSIHUM BelljeCTBa.
Kpucranmueckre 1 amopdHbie Tesia. OO6bsiCHeHe CBONCTB Ta30B, KUJKOCTEN U
TBEP/JIbIX TeJl Ha OCHOBe TIOJIOKEHUM MOJeKy/IsipHO-KUHEeTUUeCKOM TeOopHH.
CmauvBaHve U Kanu/uIsIpHbIe siBieHrs. TerioBoe pacllvpeHre U CkaTue.

Temnieparypa. CBs3b TeMmriepaTypbl CO CKOPOCTBbIO TeIJIOBOIO [BHKEHUS
yactull. BHyTpeHHsisi sHeprus. CriocoObl W3MeHeHUsI BHYTPEHHeW SHepruu:
Tervionepegaya u CcoBeplLIeHue paboThI. Busl Teruionepeaayu:
TeIIONPOBOJAHOCTb, KOHBEKLIWS, U3/TyUeHUe.

KonuecTBO TemyoThl. YZe/bHasi TeIIOEMKOCTh BelecTBa. TeriooOMeH U
TETJIOBOe  paBHOBecHe. YpaBHeHHe TeIyioBoro OasaHca. [lnaBneHwe U
OTBep/ieBaHWe KPUCTA/UIMYECKUMX BeLleCTB. YJejbHasg TeIvioTa I[1J1aB/IeHuUs.
[Tapoobpa3oBaHue W KoHAeHcalus. Vcrmapenue. Kurienue. YpenbHasi Teriora
napoobpa3oBaHus. 3aBHCHMOCTb TeMIIepPATypbl KWIEHUSI OT aTMOC(epHOTO
JlaBJIeHus.

BraxxHOCTb BO3ayXa.

OHeprus TOIIMBa. Y [ie/ibHasi TeryioTa CrOpaHusl.

[Tpuniunel paboThl TeroBbix aAurarteneid KII[ TeroBoro gBurartesis.
TeryioBble ABUTraTeNM U 3all{MTa OKPY>Karolller Cpe/ibl.

3aKOH COXpaHeHUs1 U MpeBpallieHus1 SHePrMU B TeIIOBbIX IMpoLieccax.

Jemoncmpayuu.

1. Habsrogenrie 6pOyHOBCKOTO ABUKEHMS.



AT R

o © N o

10.
11.
12.
13.

Habsogenue quddysuu.

HabJtrojeHne siBIeHHH CMaurBaHWs U KaITUJUISIPHBIX SIBIEHU.
HabJttojeHre TeTioBOro paciiiupeHust TeJl.

3MeHeHWe /aB/ieHUs Ta3a MpU HW3MeHeHWH 00BhEMa W HarpeBaHUW WU
OXJTKeHUH.

[TpaBusia u3MepeHUst TeMIiepaTyphl.

Bubl Terionepesaum.

OxJytaxx/ieHre TIpY COBepIlieHNH PaboThl.

HarpeBaHwue npu coBepilieHUH pabOThl BHEIITHUMU CHUTAMHU.
CpaBHeHMe TelJIOEMKOCTel pa3/IMUHbIX BelleCTB.
HabOmoneHne KUeHusl.

HabJttojeHne MoCTOSIHCTBA TeMIIepaTyphl MPH T/IaB/IeHUH.
Mojeny TeTIOBbIX ABUTaTeIel.

JlabopamopHble paGombl U ONbiMbl.

1.
2.
3.

10.
11.
12.
13.

OmBITHI TT0 0OHAPY>KEHUIO JIeHCTBHUS CHJT MOJIEKY/ISIPHOTO TPUTSDKEHMS.
OnbIThI O BBIPAI[MBAHUIO KPUCTA/VIOB OBAPEHHOM COJIA WJIK Ccaxapa.
OmnbITEl 0 HAGJTIO/IEHHIO TETJIOBOTO PACIIMPEHHUSI Ta30B, >KUAKOCTEH U
TBEPABIX TeJl.

OmpeeneHye fAaB/ieHus BO3yxa B 6a/uioHe MITIPHLIA.

OnbITEI, AE€MOHCTPUPYHOIME 3aBUCUMOCThH [laBjieHWs BO3[yXa OT €ro
00béMa 1 HarpeBaHMS WA OXJIAXKIEHUS.

[TpoBepka runore3bl JTMHEMHON 3aBUCHMOCTH J/IMHBI CTONOWKA KUAKOCTH
B TEPMOMETPUUYECKOU TPyOKe OT TeMIlepaTyphl.

HabsojeHrie u3MeHeHWs] BHYTPeHHEW OJHepruM Tejla B pe3y/bTaTe
TeTjIonepeZiau U pad0ThI BHEIITHUX CHJI.

VccnenoBaHve siB/ieHUs TerjiooOMeHa TpU CMeITWBAaHUU XOJIOAHOW U
ropsiueit BOJbI.

OrnipefeneHye  KOMWYeCTBAa  TEIUIOTHI, [OAYYEHHOTO BOJOM  MpH
TeTJI000MeHe C HarpeThIM MeTa/I/TNYeCKUM I[UTUHIPOM.

Ornipefienenue ye/bHOU TeMIOEMKOCTH BelljeCTBa.

VccnenoBaHre npoljecca UCrapeHwusl.

OrnipefienieHre OTHOCUTEIBHOM BIaXKHOCTH BO3/yXa.

Onpepenenuve yJenbHOU TEMIOThI MJIAB/A€HUS Jb/a.

JJIeKTpUUeCKHe U MarHUTHbIE IBJICHUS.

OnekTpusauusa Tea. [IBa pojia 3/eKTpUYECKHX 3apsfoB. B3anmogericTBhe
3apsUKeHHbIX Tesl. 3akoH KynoHa (3aBUCMMOCTb CW/IBI  B3aUMOJEUCTBUS
3apsDKEHHBIX Tesl OT BeJIMUUHBI 3aps/JOB U PACCTOSIHUSL MeXX/y TejlaMH).

OJieKTpuyeckoe Tiojie. HampsykEHHOCTb 3/71eKTpyUueckoro Tiojid. [IpuHumn
Cynepro3uLIUU 3/IeKTPUUECKHX T10/1eM (Ha KaueCTBEHHOM YPOBHe).



Hocurtenu snekTpyrueckux 3apsijOB. DJIeMeHTapHbIM 3JIEKTPUYECKUU 3apsif.
Ctpoenne aroma. [IpoBOAHUKM ¥  AUDJIEKTPUKU. 3aKOH  COXpaHeHHUs
3JIeKTPUYEeCKOro 3apsiza.

ONeKTpUUeCKUA TOK. YC/IOBUSA CYLEeCTBOBAaHUSI 3/€KTPUUECKOr0 TOKa.
VICTOYHMKHM TIOCTOSTHHOTO TOKa. [leWCTBUSI 5/IEKTPUUECKOTO TOKa (TervioBoe,
XUMUYECKOe, MarHUTHOE). DJIEKTPUUECKUU TOK B KUJJKOCTSIX M ras3ax.

OnekTpuueckass Uenb. Cuia TOKa.  OJIeKTPUUYECKOe  HarllpshKeHue.
CorpoTuB/ieHre MPOBOJHUKA. Y/elbHOe CONPOTHB/IeHHe BelllecTBa. 3aKOH Oma
Ona  yuactka pernd. IlocnepoBaresibHOoe W mapasulesibHOe — COeJMHEeHHe
TPOBOJHUKOB.

PaboTa ¥ MOIIHOCTh 3JIEKTPUYECKOTO ToOKa. 3akoH JIkoyns—/leHiia.
OneKkTprUUecKue 11eMd U TTIOTpeOUTen 3MeKTpUUecko SHepruu B ObITy. KopoTkoe
3aMbIKaHUe.

[TocTosiHHBIE ~ MarHWThHl.  B3aumopelcTBHME  TOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOe 1ojie 3eMJIM U ero 3HaueHue [JIsl )KU3HU Ha 3emJie.
OnbeiT  Opcrega. MarHuTHoe TIO/le  3/IeKTpUUecKoro Toka. [IpumeHeHue
5/IeKTPOMAarH1TOB B TeXHUKe. [leliCTBUe MarHUTHOTO T0JIS1 Ha MPOBOAHUK C TOKOM.
OneKTpoJBUraTe/lb TMOCTOSHHOrO TOKa. Vcronb3oBaHWe >/eKTpoJBUrareser B
TeXHUYECKUX YCTPOMCTBAX Y Ha TPaHCIIOPTe.

OmnbiTel Papages. fABneHre 3neKTpoMarHUuTHOM MHAYKUMU. [IpaBuno JleHua.
OJIeKTpOreHeparop. Crioco6ml TI0/TyYeHUst 3JIeKTPUYECKOU SHEepIumu.
OMeKTPOCTaHLIMM Ha BO30OHOB/IsSIEMbIX HCTOUHHUKAX SHEPTUU.

emoncmpayuu.

OJIeKTpU3al[ys TeJl.
[Ba pozia 3/1eKTpUYECKUX 3apsiiOB U B3aUMOJENCTBHEe 3apPSDKEeHHBIX TeJl.
Y CTpoUCTBO U AeMCTBYE 3/IeKTPOCKOa.
DJIeKTpOCTaThUeCKasi UHAYKLYS.
3aKOH COXpaHeHUSsI 3JIEKTPUUYeCKUX 3apsi/ioB.
[IpOBOJHUKU U JUITEKTPUKH.
MoenupoBaHue CUIOBBIX TMHUM 3JIEKTPAUYECKOTO TOJIS.
VICTOUHUKU TOCTOSTHHOT'O TOKa.
[encTBUs 31€KTPUUECKOTO TOKa.
. DNEeKTPUYECKUM TOK B JKUJKOCTH.
. I"'a30BbIii pa3psz.
. I3mepeHue cu/ibl TOKa amIiepMeTpoM.
. I3MepeHue 3/1eKTpUUeCKOro HarpskeHUst BOJIbTMETPOM.
. PeocTaT 1 marasvH COTNpPOTHUBJIEHUN.
. B3auMogeiicTBre TTOCTOSIHHBIX MarHUTOB.
. MogenpoBaHrie HeBO3MOKHOCTH pa3/ie/ieHHs I10/IF0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenvpoBaHre MarHUTHBIX TOJI€W TTIOCTOSSHHBIX MarHUTOB.

OmnbIT OpcTeja.

MarsuTtHoe 110j1e ToKa. J/IeKTPOMarHur.

[elcTBYE MarHUTHOTO T10/11 HA TPOBOJHUK C TOKOM.

OJIEKTPOIBUraTe/ b [IOCTOSSHHOI'O TOKa.

VccnenoBaHuve siB/ieHUs 3/IEKTPOMarHATHOW UHAYKIUH.

OmnbiTel Dapages.

3aBUCMMOCTb HarpaB/ieHUs] WHAYKIUOHHOTO TOKA OT YC/IOBHUW €ro
BO3HHUKHOBEHMSI.

OJIeKTpOreHepaTop MOCTOSAHHOIO TOKa.

JlaGopamopHble pabombl U ONbIMbL.

1.

o v A w

10.
11.

12.

13.

14.

15.

16.

OnpITel TI0 HAOGMIOJEHWIO 37eKTpU3alud  Tesl WHIYKI[Uer U TIpH
COTIPUKOCHOBEHUH.

WccnenoBaHnre [JeMCTBUS /IEKTPUUECKOTO TI0JiI Ha TIPOBOJHUKH U
JIN3JIEKTPUKH.

C6opKa 1 mpoBepKa pabOoThI 3/IEKTPUUECKOM IeTTH IOCTOSIHHOT'O TOKa.
3MepeHMe 1 pery/MpoBaHre CUJIbI TOKA.

3MepeHue U peryIvMpoBaHye HarpsHKeHUs.

WccienoBaHve 3aBUCHMOCTU CHJIbI TOKa, HAYIIETO uepe3 pe3rcTop, OT
COTIPOTHBJIEHUS Pe3UCTOPA U HaMpsKeHUsT Ha pe3rcTope.

OTBITHI, JeMOHCTPHUPYIOIIIHe 3aBUCUMOCTb 3JIEKTPUYECKOTO
COTIPOTHBJIEHUS] TIPOBOJHUKA OT €ro JJIMHbBI, TIJIOIIAJU TIOTIePeYyHOro
CeueHUsI ¥ MaTepHaJia.

[TpoBepka TIpaBW/Ia CJIOKEHHsI HAIpsHKeHWM TP  T10C/e/[0BaTe/IbHOM
COeJMHEeHUU JIBYX Pe3HCTOPOB.

[TpoBepka TmpaBwia [js CUABl TOKA TP Tapa/Uie/lbHOM COeAUHEHUH
Pe3UCTOPOB.

Omnpegenexre paboThI 3/IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3uCTop.
OmpeziesieHe  MOIIHOCTH  3/IEKTPUUECKOTO TOKa, BbIEsIeMOM Ha
pe3ucTope.

WccienoBaHye 3aBUCMMOCTH CHIbI TOKa, HUAYIIIEr0 uepe3 JaMITOUKY, OT
HarpspKeHUs Ha Hel.

Ornpepenenue KII/] HarpeBaTesis.

HccneoBaHrie MarHUTHOTO B3aUMO/IeMCTBUS TIOCTOSTHHBIX MarHUTOB.
M3ydyeHre MAarHUTHOTO TIOJSI  TIOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
00BbeIMHEeHUH U pa3/ie/IeHIH.

WcceqoBaHue JeMCTBUS 3/IEKTPUUECKOTO TOKA HA MarHUTHYHO CTPEJIKY.



17. OOBITBI, [I€MOHCTPUPYIOLIME 3aBUCUMOCTb CHWIbl B3aUMOJENCTBUS
KaTyIUKU C TOKOM M MarHdtra OT CW/Ibl TOKAa W HarpaB/eHUs] TOKa B
KaTyLIKe.

18. VI3yueHue eiCTBUSI MarHUTHOTO T0JIS1 HAa TIPOBOJAHUK C TOKOM.

19. KoHCTpyHrpoBaHUe 1 M3ydeHre pabOoThI 3/1IeKTPOJBUTATEIS.

20. Iamepenue KI1/I ayieKTpoBUraTe/ibHOM yCTaHOBKHU.

21. OMBITBI  TI0O  WCC/I@[OBAHUI0 SIBJIEHUSI 3JIEKTPOMarHUTHOM WHAYKLUU:
WCC/leJOBaHWe W3MEHEeHWW 3HAueHUs] W HarlpaB/eHWs WHIYKLUOHHOTO
TOKa.

9 KJ/IACC

MexannuyecKue siB/IeHU.

MexaHuueckoe pABWKeHUe. MarepuasibHag Touka. (CucremMa OTCYéTa.
OTHOCHUTE/ILHOCTh MeXaHWUeCKOro [BWKeHUs. PaBHOMEpHOe NpSIMOJIMHENHOe
JIBwKeHue. HepaBHOMepHOe mpsiMo/IMHEeNHOe ABKeHue. CpeJHsiss U MTHOBEHHast
CKOPOCTH TeJia TIp¥ HepaBHOMEPHOM JIBU)KEHUH.

YckopeHne. PaBHOyCKOpeHHOe mpsMojuHelHoe faBwkeHune. CBobomHoe
nageHue. OnbITel ['anues.

PaBHOMepHOe [BW)KeHUe MO0 OKPYXHOCTH. [lepuos u yactoTta obpaiieHwus..
JIvHeliHas v yrioBasi CKOPOCTU. LleHTpocTpeMuUTe/IbHOe YCKOPEHHUe.

[TepBoiit 3akoH HbroToHA. BTopoi 3akoH HetoToHa. TpeTtuii 3akoH HeroTOHA.
[IpyHLMIT CyIIepIio3vLIUU CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cua TpeHust: Cujia TPEHHUS CKOJIbXXEeHHUs, Crjia
TPeHUs TI0KOS, APyrye BU/bl TDEHUS.

Cuna TSDKeCTM U 3aKOH BCEMHUPHOTO TSTOTeHUs. Y CKOpeHHe CBOOOJHOTO
nazeHus. [IBwkeHue rtuiaHeT BOKpPYr CosHua. IlepBasi Kocmuueckasi CKOpPOCTb.
HeBecoMocCTb ¥ nieperpysku.

PaBHOBecre MarepvasbHOW TOUKU. AOCOMIOTHO TBEPAOe Teso. PaBHOBecue
TBEPJOr0 TeJsla C 3aKPeIyIEHHOM OChbIO BpaleHusi. MoMeHT cusibl. LIeHTp TshkecTH.

WmMnynsc Tena. M3meHeHue yuMmnysbca. VIMIysnabC CU/bl. 3aKOH COXpaHeHUs
VMITyJ/IbCa. PeakTHBHOe JBUKeHNe.

Mexanudeckas pabota u MoifHOCTb. PaboTa cum TsHKeCTH, YIIPYTroCTH,
TpeHus. CBsi3b 3Hepruu U paboTel. [loTeHIMaIbHAs SHEPrHs Tesla, TIOJHSATOr0 Haf
TOBEPXHOCTHIO 3eM/id. [ToTeHIMaNbHAasi SHEPIUsi CXKaToM NPYy>KUHbL. KuHeTHueckas
sHeprus. TeopeMa O KMHETUUECKOW SHEPryuy. 3aKOH COXPaHEeHHs MeXaHW4YeCKOu
SHEepIuu.

Jemoncmpayuu.

1. HabmrogeHne MexaHUUeCKOTO /IBUKEHUS Tejla OTHOCHUTEbHO pa3HbIX Tesl

OTCuéTa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHUe TyTell U TpaeKTOpHI [ABWKEHUS OAHOTO U TOTO Ke Tesa
OTHOCUTE/IbHO pa3HbIX TeJl OTCYETa.

V3mepeHre CKOPOCTH U YCKOPEHHs MPSIMOJIMHENMHOTO JBHKEHUSI.
VccnenoBaHrie NpU3HAKOB PABHOYCKOPEHHOTO [IBUXKEHUSI.

HabGmomeHne IBY)KEHUS TeJla TI0 OKPY>KHOCTH.

HabmoeHrie MexaHUUeCKUX SIBJIEHUM, TIPOUCXOIAIIHUX B CUCTEME OTCUETa
«Tenexxka» m0pu e€ paBHOMEPDHOM UW  YCKOPEHHOM [IBW)KEHUU
OTHOCHUTEIbHO KaOMHeTa (PU3UKH.

3aBHMCHMOCTb YCKOpPEeHHUs Tejla OT MacChl Tejla U JIeHMCTBYIOIleM Ha Hero
CHUJIBI.

HabJttojeHre paBeHCTBa CHJT TIPYU B3aMMO/IEMCTBHUH Tel.

V3meHeHMe Beca Tesa IPU YCKOPEHHOM JIBVKEHUU.

[lepenaua uMITy/ibCa MPU B3aUMO/IEVMCTBUU TeJl.

[TpeoOGpa3oBaHusl SHEPTUU TIPH B3aUMO/1eHiICTBUU TeJl.

CoxpaHeHHe UMMYJIbCa IPU HEYTIPYTOM B3aUMO/IEMCTBUU.

CoxpaHeHHe UMITyJIbCa TTPU aOCOJTFOTHO YIIPYTOM B3alMO/IeCTBUM.
HabmomeHre peakTUBHOTO JIBVDKEHMSI.

CoxpaHeHUe MeXaHUUeCKOH SHepryuy Ipy CBOOOAHOM I1a/[eHHUH.
CoxpaHeHre MeXaHU4YeCKOW SHepPruu Tpu ABWKEHUU TeJla Mo/l eCTBUeM
TIPY>KUHBI.

JlaGopamopHtble pabombl U ONbIMbl.

1.

KoHcTpyupoBaHue TpakTa i pa3roHa U Jla/bHeullero paBHOMEPHOTO
JIBIDKEHUSI IIIapUKa WU TeJIeXKHU.

OmnpegeneHre cpefiHeld CKOPOCTU CKOJIbKEHHWS OpycKa WIH JBYKeHUs
11apyKa Mo HaKJIOHHOM MJIOCKOCTH.

OmnpefeneHre yCKOpeHHUsl Tejia TIPU PaBHOYCKODEHHOM [BWXXEHUU TI0
HAaKJIOHHOU TIJIOCKOCTH.

WccnenoBaHve 3aBUCMMOCTM IyTH OT BpeMeHU MNPU PaBHOYCKOPEHHOM
JBIDKeHUU 0e3 HauabHOW CKOPOCTH.

[IpoBepka TrUTMOTe3bl: €C/AU TIPU PABHOYCKOPEHHOM JBWXeHUU Oe3
Hava/lbHOM CKOPOCTU ITyTH OTHOCATCA KaK psifi HEUETHLIX uucCes, TO
COOTBETCTBYIOIIIMiE TIPOMEXXYTKU BPeMEeHU OJJMHAKOBBI.

WccegoBaHve 3aBUCUMOCTH CUJIbI  TPEeHUsI CKOJIBXXEHUsT OT  CHJIbI
HOpPMaJIbHOT'O /IaBJ/IeHUSI.

Ornpegenenuve Ko3PdulieHTa TPeHUsT CKOJIbKEeHUS.

OrnpejeneHue XECTKOCTU NPYKUHBI.

Onpegenenvie paboThl CH/bI TPeHUSI TIPY PaBHOMEPHOM [IBWKEHUM Tesa
T10 TOPU30HTA/ILHOM IMOBEPXHOCTH.



10. Onipefesienre pabOThl CU/IBI  YMPYTOCTU TPU  TIOgBEME Tpy3a C
WICTI0/Ib30BaHHEM HeTIOIBMXKHOTO U TOJBMKHOTO OJI0KOB.
11. I3ydyeHue 3aKOHa COXpaHEeHUs] SHEPTUM.
MexaHuuecKue Kojie0aHus ¥ BO/THBI.

KonebaTensHoe aBrkeHHe. OCHOBHbIE XapaKTePUCTUKU KoJiebaHUM: Tepuo/,
yacToTa, aMIUIMTyla. MaTteMaTriueCcKuii U MPY>KUHHbIM MasgTHUKU. [IpeBpairieHue
9HEepPIrUH TMpH KojiebaTeTbHOM JIBH>KEHU.

3aryxatoifue  KojebaHusa.  BeiHyxKZeHHble — Komebanusi.  Pe3oHaHc.
Mexanvnueckue BonHbBL. (CBOMCTBA MeXaHMYECKUX BOJH. lIpogonbHele U
rornepeyHble  BOJIHBL.  [IlMHAa BOJMHBI W CKOPOCTh €€  pacnpOoCTpaHeHwusl.
MexaHruecKue BOJTHbI B TBEPAOM TeJjle, CEMCMUYeCKUe BOJTHBI.

3ByK. ['poMKOCTh 3ByKa W BbICOTa TOHa. OTpakeHue 3ByKa. H(]pa3ByK u
yJIbTpa3BYyK.

Jemoncmpayuu.

1. Habmrogenve KosieOaHWM Tes TIO[ [JI€HCTBHEM CHJIbI TSDKECTH WU CUJIBI
yTIIPYTOCTH.

Habstogenue kKosiebaHuii Tpy3a Ha HATH U Ha TIPY/KUHE.
HabmoieHre BeIHY)XIEHHBIX KOsie0aHui 1 pe30HaHca.
PacnipocTpaHeHye MPO/0J/IbHBIX Y TIOMEPEYHBIX BOJIH (Ha MOJE/N).
HabJttojeHre 3aBUCMMOCTH BBICOTBI 3BYKa OT UYaCTOTHI.
AKyCTAUECKWU pe30HaHC.
JIa6opamoprle pabombl u onbIMbL.
1. OmpegeneHve 4YacTOThI W Tepuoja KojebaHHWM MaTeMaTHyecKoro
MasiTHUKA.

2. OripefiesieHNe YaCTOThI U Tlepro/ia KosebaHui Py>KMHHOTO MasiTHUKaA.

3. HccnenoBanue 3aBUCMMOCTH Mepro/ia KosiebaHUM TMo/IBellieHHOT0 K HUTH

rpy3a OT JI/TUHbI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH TiepUoZia KoyieOaHWM NPY>KUHHOTO MasiTHHUKA

OT Macchl Tpy3a.
5. IlpoBepka He3aBUCHMMOCTU Tiepuofa KosebaHuli rpysa, MoJBelIeHHOTO K
HUTU, OT MacChl Ipy3a.
6. ONBITbI, JIeMOHCTPUDYIOII[ME  3aBUCMMOCTh Tepuojia  KojebaHui
TIPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U >KECTKOCTU MPY>KUHBI.
7. V3MepeHue yCKopeHUsi CBOOOJHOTO TMaJieHusl.
JJ/IeKTPOMarHMTHOE 10J1e U 3/IeEKTPOMarHuTHbIe BOJIHbI.

ONeKTPOMarHuTHOe  MoJie.  DJIeKTPOMarHuTHble  BOJHBIL.  CBOMCTBa
3JIeKTPOMarHuTHBIX BO/H. Illkasma 3/1eKTpOMarHUTHBIX BOJH. Kcmosib3oBaHUe
3JIEKTPOMAarHUTHBIX BOJIH [IJIsl COTOBOM CBSI3H.
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OeKTpoMarHuTHasi npupopa ceera. CKOpoCTb cBeTa. BOHOBBIE CBOWCTBa
cBerTa.

emoncmpayuu.

1. CBOMCTBA 3/IEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBeTa.

JlabopamopHble paGombl U ONbiMbl.

1. M3yudeHue CBOWCTB 3/1€KTPOMarHUTHBIX BOJIH C TIOMOIIIbI0 MOOWUIBHOTO

TenedoHa.
CgBeToBBI€ AB/ICHUS.

JlyueBasi  Mogenb  cBeTa. McTouHUMKM  cBeTa.  [IpsiMOJIMHENHOe
pacripoctpaHeHue cBeta. 3atMeHus1 CosiHLa U JIyHbl. OTpakeHue cBeta. [lnockoe
3epKasio. 3aKOH OTpa)keHus CBeTa.

[Ipesiomsienne cBeta. 3akOH mpesiomyieHus cBeTa. [lo/sHOe BHyTpeHHee
OoTpakeHWe cBeTa. Vcrosb30BaHWEe TIOJIHOTO BHYTPEHHer0 OTpakeHWs B
ONTUYECKUX CBETOBO/IAX.

Jlunza. Xop syuert B JuH3e. OnTuyeckas cucteMa oToarapara,
MHKDOCKOINa M Tejeckomna. ['1a3 Kak onTuyeckas cucTeMa. Bam3opykocTs u
Jla/TbHO30PKOCTb.

Pasnokenne Oemoro cBeta B crieKTp. OmbiTel HpioToHa. CriokeHue
CTMeKTPa/IbHBIX 1[BeTOB. [lrcnepcusi ceera.

Jdemoucmpayuu.

[Tpsimo/iMHelHOe pacpoCTpaHeHKe CBeTa.

OTpakeHue cBerTa.

[MTonyueHue n3o0pa’keHH B TUIOCKOM, BOTHYTOM U BBITIYKJIOM 3€pKaJiax.

[IpesnomiieHue cBera.

OnTuueckuii CBeTOBO/I.

Xop nyued B coOMparoliei JiH3e.

Xog nyuel B pacCenBarolLlen JIMH3e.

[TosyueHue n3o00pa’keHUH C TTOMOILBIO JTUH3.

[TpuHLMN felicTBUs (PoToarnapaTta, MUKPOCKOIIA U TejiecKora.

10. Moges r1asa.

11. Pa3noykeHue 6esoro cBeTa B CIIEKT.

12. [TonyueHue Gesioro cBeTa Mpy CJI0XKEHUU CBeTa Pa3HbIX 1IBETOB.

JlabopamopHble paGombl U ONbIMbL.

1. WccnenoBaHve 3aBUCUMOCTH yrjla OTpPakKeHUs CBETOBOTrO Jiyya OT yrJa
TaJieHus.

2. W3yueHue xapakTepuCTUK M300pa’keHHsI TIpe]MeTa B T/IOCKOM 3epKarie.

3. WccnemoBaHuve 3aBUCMMOCTU yIJia MPeIOM/IeHUsI CBeTOBOIO Jiyya OT yrJjia
Ta/ieHys Ha TPaHULle «BO3JyX—CTeKJIO».
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4. TlonyyeHue n306pakeHU C TIOMOIIbIO COOMparoIL[el JIMH3bI.
Ompesiesienrie (hOKYCHOTO PACCTOSIHUSI U ONITHUECKOM CWIIbI cobOuparorieit
JIVH3BI.

OTBITHI TT0 pa3/io’KeHHI0 OeIoro CBeTa B CITEKTP.
OmnpBITEI TI0O BOCIIPUSTUIO I[BeTa TIPeIMeTOB TpPU UX HaO/IOeHuH uepe3
1|BETOBbIE (PU/IBTPBI.

KBaHTOBbBIE sIB/ICHUS.

OmneiThl Pe3epdop/ia v myiaHeTapHasi MOZie/ib aToMa. Mojenb atoma bopa.
VcriyckaHue ¥ NOrJionjeHre ceeta atTomoM. KBaHThbI. JIMHenyarTbie CrieKTphI.

PagnoakTUBHOCTL. Asb(da, 6eTa- ¥ ramma-usnyudeHusi. CTpoeHrHe aTOMHOIO
dapa. Hyk/ioHHass wmopenb aroMHOro sapa. WM3ortombel.  PaguoakTuBHbIE
ripeBpaileHus. [lepyoy ronypacriaja aTOMHBIX sifiep.

AnepHble peakiuu. 3aKOHBI COXPAaHEHHs 3apsiilOBOTO0 M MaCCOBOTO YMCel.
OHeprus CBs3U aTOMHBIX sgaep. CBs3b MacChl U SHepruu. Peakiuu cHUHTe3a U
neneHud sagep. Mcrounuku sHeprun CostHLa U 3BE3/.

AnepHast SHepreTvka. [lelCTBUSI DPAJUOAKTHUBHBIX M3/IyYEeHUHM Ha >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CniekTpbl U3/Ty4YeHHUs U MOTJIOLL[eHUS.

CniekTpbl pa3/IMyHbIX ra30B.

CnexTp Bomopoja.

HabGmroieHre TpeKOB B Kamepe BunbcoHa.

PaboTa cuéTurka HOHHU3UPYIOIIUX U3TyUeHUH.

Perucrpaijyis usjiyyeHus IIpUpPOAHbIX MUHEPAaiOB U MIPOAYKTOB.

JIaﬁopamoprle padombi u onbIMbl.

1. HabmrofeHue CI/IOMIHBIX U TMHENUaThIX CTIEKTPOB U3TyUYeHMUs.

2. WccnepoBaHrie TPeKOB: M3MepPeHUE SHEePrud YaCTULbl 10 TOPMO3HOMY

nyTu (1o ¢hoTorpadusim).

3. VI3MepeHue pajyi0akKTUBHOIO (PoHa.

IToBTOPHUTE/TEHO-000011IA0IHUIT MOAY/Tb.

[ToBTOpUTETHEHO-060011]AIOIIMI MOAY/Ib TIpeJHa3HAUEH [IjIsi CUCTeMaTH3al[uH
U 0000IIeHHsT TIpeIMETHOTO  COZIEp)KaHHWS W OIbITa  JIeSITe/IbHOCTH,
TIPUOOPeTEHHOTO TIPU M3yUeHUH BCero Kypca (GM3MKH, a TakKe /Jisi TIOATOTOBKHU K
OCHOBHOMY TOCYy/IapCTBEHHOMY 3K3aMeHy M0 (u3uke g 00ydaromumxcs,
BBIOpABIIIMX 3TOT YUeOHBINM MpeiMeT.

[Ipy U3yueHUH JAHHOTO MOZAYJISL PeaJM3yrOTC U CUCTEMAaTUIUPYIOTCS BU/IbI
JesiTe/IbHOCTA, Ha OCHOBe KOTOPBIX 00ecrieurBaeTCsl AOCTH)KeHHe TpeIMEeTHBIX U
MeTarnpegMeTHbIX  TUIAaHUPYeMbIX  pe3yabTaToB  0o0yueHus, ¢dopMupyeTcs
eCTeCTBeHHOHayyHasi FPaMOTHOCTb: OCBOEHWE Hay4HbIX MeTO[0B UCC/ie[0BaHUs
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SIBJIEHWH TIPUPOJbI M TEXHHWKH, OBJIaJ[eHHMe YMEHUSIMH OOBACHATH (hH3UUYecKHe
SBJIEHUSI, TIPUMEHsIsI TIOJlyueHHble 3HAHWS, pellaTh 3a/[aui, B TOM UHCJIe
KaueCTBeHHbIE U 3KCTIepUMeHTaIbHBIE,

[TpuHILMNTHATBHO [IesSTeTbHOCTHBINA XapakKTep [JaHHOTO pa3fiesia pear3yeTcs
32 CYyéT TOro, 4Yro oOyuaroIIMecss BBHITIOJHSIOT 3a/laHUs, B KOTOPBIX UM
TIpe/ijlaraeTcs:

Ha OCHOBe TIOJIyUeHHBIX 3HAaHWM pacro3HaBaTb W HAay4yHO OOBSICHATH
bu3nueckre IBJIeHUS B OKPY’Karolleil MpHUpo/ie U MOBCeAHEBHOM >XKU3HMY;

WCTI0/Tb30BaTh HayuHble METO/bI MCC/IeJOBAaHUS (PU3UUECKUX SIBJIEHHH, B TOM
Yucsie 11l IPOBEPKU TMITOTe3 U TOJTyUeHUsI TeOPeTUUeCKUX BbIBOZIOB;

O0BSICHITh HayYHbIe OCHOBBI Hanbosiee BayKHBIX JOCTH)KEHHUN COBPEMEHHBIX
TeXHOJIOTUM, HaTpUMep, NPAaKTUUeCKOT0 MCTI0h30BaHUS PA3/TMYHBIX UCTOYHUKOB
SHEPTrMU Ha OCHOBE 3aKOHA MpeBpAIlleHUst U COXPaHeHHsI BCeX W3BECTHBIX BH/IOB
SHEPTHUH.

Kaxmas W3 TeM [JaHHOTO MOZY/IS BK/IIOYaeT 3KCIepUMeHTa/IbHOe
ucciefioBaHre oOoOIaroiiero xapakrepa. Mozy/b 3aBeplliaeTcsi MpoBe/jeHUeM
JVarHOCTUUECKOM U OI[eHOUHOM paboThl 3a KypC OCHOBHOTO 00111ero 06pa3oBaHUsl.



INTAHUPYEMBIE PE3YJ/IbTATbl OCBOEHUWSA IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHNA

N3yuenre ¢hU3MKK Ha ypOBHE OCHOBHOTO 00IIjero oOpa30BaHUsI HAIlPaB/IeHO

Ha ZIOCTH>KeHUe JIMYHOCTHBIX, MeTarpeIMeTHBIX U MpeAMeTHbIX 00pa3oBaTebHbIX

pe3yJbTaToB.

B pe3ynbTare usyueHusi GU3MKM Ha YPOBHE OCHOBHOTO 0011iero o6pa3oBaHust

y obyuarorrierocss 6yayT copMUpOBaHbI CleAyIOIIMe JMYHOCTHbIE pe3y/bTaThl B

4yacTu:

e 1) naTpUOTHYECKOr0 BOCIUTAHMS:

e - MpOSIBJIEHWE MHTepeca K MCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOU
(dbu3ruecKol HayKu;

e - LIGHHOCTHOE OTHOIIIeHUEe K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(HU3UKOB;

e 2) rpaXAaHCKOro ¥ AYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUA:

e - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYXIeHUH 06IT1[eCTBeHHO 3HAUMMBIX U
TUUECKUX MPo0/eM, CBA3AHHBIX C TIPAKTUUECKHUM TIPUMEeHeHHEeM [JOCTKeHUN
bu3uKy;

e - OCO3HaHWe BA)KHOCTHM MOpPAaJbHO-3TUUECKHUX TIPUHLIUIIOB B [IeATe/IbHOCTU
YU€HOrO;

e 3) 3CTeTUYeCKOro BOCIIUTAHUA:

e - BOCHpUSATHE 3CTETUUECKUX KauyecTB (PU3MUYECKOW HayKu: eé rapMOHUYHOIO
MOCTPOEHUSs], CTPOTOCTH, TOUHOCTHU, JJAKOHUYHOCTY;

e 4) eHHOCTU HayYHOr0 MO3HAHUA:

e - OCO3HaHUe 1|eHHOCTU HU3UUeCKOW HAyKM KaK MOIIJHOTO WHCTPyMEHTa
MO3HAaHUSI MUPA, OCHOBBI PAa3BUTHS TEXHOJIOTUM, Ba)KHEMIIEHW COCTaBJISIOLLEN
KYJIbTYDBI;

e - pa3BUTHe HayuHOM J0O03HATeNbHOCTH, WHTepeca K MCC/e[0BaTe/bCKON
JiesITeIbHOCTH;

e 5) d¢opvupoBaHua  Ky/JIbTypbl 3/I0POBbSI W  3MOLMOHA/IHLHOIO
Os1aromostyumsi:

e - O0CO3HaHWe LleHHOCTH Oe3omacHoro obpa3a J>XM3HU B COBPEMEHHOM

TEeXHOJIOTUUEeCKOM MMUpe, Ba)KHOCTH TpaBWUI 0e30MacHOTO TOBeJeHUs Ha
TPAHCIIOpTe, Ha Zloporax, C 37eKTPUUeCKHM U TeIJioBbIM 000pyZi0BaHUWEM B
JIOMAIITHUX yCJIOBUSX;

e - chOpMUPOBAHHOCTh HaBbiKa pedyieKCHY, TIpM3HaHWe CBOEro IpaBa Ha
OIIMOKY ¥ TaKOTO ke TIpaBa y JPyroro 4eyioBekKa;

e 6) TPYA0OBOI0 BOCIIUTAHUSA:

e - AaKTHMBHOE yuaCTHe B pellleHWM NpPaKTHYeCKUX 3a7iau (B paMKaX CeMbH,
oOpa3oBaTe/nbHOM  OpraHM3aldd, TOpO/a, Kpasi) TeXHOJOTUYeckod u



collMasibHON HarpaB/AeHHOCTH, TPeOyIoIUX B TOM uuc/ie U (U3AUYECKUX
3HAHUY;

e - WHTepecC K MpaKTUUeCKOMY U3yueHUI0 TIpodeccuii, CBsI3aHHbIX C (PU3HKOM;

e 7) 3K0/I0rH4eCcKOoro BOCIIUTAaHUSA:

e - OpUeHTalUsi Ha MpUMeHeHWe (PU3NUeCKUX 3HAHWM [/is1 pellieHds 3a7au B
obnactu OKpy)Katoleill cpefpl, TJIAHUPOBAaHUS TIOCTYNKOB M OLIEHKU UX
BO3MOYKHBIX TIOC/Ie/ICTBUM [I/Is1 OKPY»Katolileid Cpe/ibl;

e - OCO3HaHHWe T100a/bHOTO0 XapakTepa 3KOJIOTMUeCKHAX Tpo0iIeM U IyTer uX

peleHus;

o 8) aganTanuu K M3MEHSIOIUMCH YC/JOBHSM COLMA/IBHOM W TPUPOJHOMN
cpeabl:

e - TIOTPeOHOCTH BO B3aWMOJEHCTBUM TIPU BBIMOJHEHUNW WCC/IeJOBAaHUN H
MPOEKTOB (DU3MUECKOM HAIlpaBJeHHOCTH, OTKPBITOCTb OIBITY W 3HAHHUAM
APYTHX;

e - TIOBBbIIIEHWE YPOBHSA CBOEW KOMIETEeHTHOCTH uepe3 TIPaKTUYeCKYIo
JesITeTbHOCTb;

e - 1oTpebHOCTH B (JOPMUPOBAHUY HOBBIX 3HAHWH, B TOM urc/e ¢GopMyJ/IMpOBaTh
W7ieu, TIOHSITUSI, TUTIOTe3bl 0 (U3NUeCKUX 00beKTax U SIBIeHUsX;

e - 0CO3HaHHe JedHUIUTOB COOCTBEHHBIX 3HAHUM M KOMITETEHTHOCTEM B 00acTu
(bu3uKY;

e - TUIAHWPOBaHWE CBOETO pa3BUTUS B TNpPUOOpPeTeHUH HOBBIX (U3NUECKUX
3HAHUI;

e - CTPem/IeHHe aHa/IM3UPOBaTh U BBISIB/ISATH B3aMOCBSI3U ITPUPO/IBI, 00ITIeCTBa U
9KOHOMMKH, B TOM UHKCJIe C UCTI0/b30BaHUEeM (PM3NUeCKUX 3HAHWM;

e - OIlfHKA CBOUX [eWCTBUM C Y4YETOM BJIMSHUSI Ha OKPY’KAloOII[yH0 Cpefy,
BO3MO>KHBIX I7100a/TbHBIX TIOC/Ie/ICTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATBI

B pe3ynbTaTe OCBOEHHUS MpOrpaMMbl 10 (HU3MKEe Ha YPOBHE OCHOBHOTO
ob1rero o6pa3oBanust y obyuarorierocsi 0yayT copMHUpOBaHbI MeTanpeAMeTHbIe
pe3y/IbTaThl, BK/IIOUAOIIe [T03HaBaTe/IbHbIe YHUBEpCa/lbHbIe yueOHbIe eHCTBHS,
KOMMYHUKAaTHBHbIe  YHUBEpCajbHble  yueOHble  /IeWiCTBUS,  PETy/STUBHBIE
yHUBepcasbHble yuebHbIe 1eHCTBUS.

ITo3HaBaTe/IbHBbIE YHHUBepPCA/IbHbIE y‘-lEﬁHLle ﬂEﬁCTBHﬂ

Bba3oBbie loruueckKue JeficCTBUSA:
e BBIB/IATL U XapaKTepU30BaTb CYI[eCTBEeHHbIe TPHU3HAKU OOBEKTOB
(sB/1IEHUN);



yCTaHaB/IMBaTh CYIIeCTBEHHBIN MPU3HAK KlacCU(UKALM, OCHOBAaHUS ISt
0000111eHUsT U CpaBHEHMS;

BBISIB/ISITH 3aKOHOMEPHOCTH Y MPOTHBOPEUMsI B paCCMaTpPUBaeMbIX (hakTax,
JAHHBIX ¥ HaOJII0[IeHUSIX, OTHOCSIIMXCS K (PU3UUeCKUM sIB/IEHUSIM;
BBISIB/IATh TIPUUMHHO-CJIE/ICTBEHHBIE CBS3U TPH W3yUYeHUM (HHU3UUYeCKUX
SIBJIEHUI U TMPOLIeCCOB, Zie/iaTh BBIBO/BI C UCIIO/Ib30BaHUEM JIe/lyKTUBHBIX
Y WHAYKTUBHBIX YMO3aK/IIOU€HUH, BBIIBUTaTh THIOTE3bI O B3aWMOCBSI3SIX
bH3MUeCKUX BeJTHUNH;

CaMOCTOSATE/TbHO BBIOMpATh CIOco0 perieHUsT yueOHOM (H3MUeCcKou
3a7lau (CpaBHEHWEe HeCKOJIbKUX BapUaHTOB peIleHusi, BbIOOp Hauboiiee
TIOJXO/ISAIIEr0 C YUETOM CAMOCTOSITE/TbHO BbI/[€/IEHHBIX KPUTEPHUER).

Ba3oBble HCC/TIei0BaTe/TbCKHE IeHCTBHS:

WCII0J/1b30BaTh BOMPOCHI KaK UCC/Ie[i0BaTe/IbCKU MHCTPYMEHT TT03HaHUS;
TIPOBO/JUTH MO CAMOCTOSITE/IbHO COCTaB/IEHHOMY TIJIaHY OIBIT, HEC/IOXKHBIN
¢dusnueckuii IKCIIepUMEHT, HeOOoJbIloe UCCIe/oBaHie (PU3NUeCKOro
sIBJIEHUS;

OLleHWBaTb HAa TPUMEHUMMOCTb U JOCTOBEPHOCTh HH(OpMaLHIO,
TIOJIyYEHHYIO B X0/l UCC/Ie/IOBaHHs WU SKCIIePUMEHTA;

CaMOCTOSITe/ILHO (hOPMYIMPOBATh 0000IIEeHNsT U BBIBO/IBI TI0 pPe3y/bTaTam
TIPOBeIEHHOT0 Hab/II0IeHNs], OTIbITa, MCC/IeZJ0BaHUS;

TPOTHO3MPOBAaTh  BO3MOXXHOe  Jia/ibHellllliee  pa3BUTHe  (U3MUYECKUX
TIPOL[eCCOB, a TaK)Ke BbIIBUraTh MPe/ATo/oKeH!s1 00 WX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pa6oTa ¢ uadopmanmeii:

TIPUMEHSITh pa3/MyHble MeTO/bl, UTHCTPYMEHThI U 3arpoChl MPU TIOUCKe U
orbope WHMOPMALMM WX [JaHHBIX C YUETOM IIpe/JIO)KeHHOW yueOHOM
(r3nUecKou 3a/auu;

aHa/IM3UpOBaTh, CUCTEMATU3UPOBaTh M WHTEPHPETUPOBaTh MH(POPMALUIO
pa3/IMUHbIX BUZOB U (DOPM Tpe/ICTaB/IeHNSI;

CaMOCTOSITeJIbHO ~ BbIOMpaTh ONTUMANbHYIO (OpMy Tpe/cTaB/ieHuUs
vHboOpMalMi W WIIOCTPUPOBAaTh pelllaeMble 3aJjaud  HeCJI0XKHbIMU
cxeMaMH, iMarpaMMamu, UHOM rpadukoi U Ux KOMOMHALUSIMHU.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe YueOHbIe JeiCTBHUS:

B XoZe 00Cy)KJeHHs1 yueOHOr0 MaTepuasa, pe3y/bTaTOB J1abopaTOPHBIX
paboT 1 MPOEKTOB 3a/laBaTh BOMPOCHI TI0 CYIIeCTBY 00CY»X/jaeMOi TeMbl 1
BbICKa3bIBaTh WJIeW, HalleJieHHble Ha pellleHre 3a/laud U TI0Aep’KaHre
GJ1aroykenaTeIbHOCTH OOIIeHNST;

COTIOCTaB/IATb CBOM CYXKIEHUsS C CYXKAEHUSIMH [PYTUX YYaCTHUKOB
auasiora, 06Hapy>KUBaTh pa3Ivuure U CXOZACTBO MMO3ULHM;



BbIp@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyO/IMUHO TIPe/ICTaB/IATh Pe3y/bTaThl BLIIIOJTHEHHOTO (PU3UUECKOTO OITbITa
(3KCTIepyUMeHTa, UCCIeJOBaHUs], TIPOEKTA);

MOHUMAaTb W WCIOMb30BaTh  IPEUMYIeCTBA  KOMaHJHOM U
VHAWBUya/IbHOM paboThl MpU pelleHud KOHKPETHOW (hHU3MUeCcKOoM
1po0IeMblI;

TIPUHUMATD I1eJTd COBMECTHOM [lesATeTbHOCTH, OPraHW30BbIBaTh /1€HCTBUS
Mo eé JOCTWKeHWIO: pacripefieiiTb poJid, 00CyX[aTb TpOLIecChl U
pe3y/bTaThl COBMECTHOM paboThl, 000011]aTh MHEHUSI HECKOJIBKUX JTIO/IeH;
BBITIO/THSTH CBOIO YacTb PabOThI, JOCTUrasi KaUeCTBEHHOTO pe3yJibTaTa 1o
CBOEMY HarpaB/ieHUI0 W KOODJAWHWPYS CBOW J[EWCTBUA C JIPYTUMH
yjleHaMU KOMaH/IbI;

OlleHMBaTh KaueCTBO CBOETO BKJaZa B OOIWI TMPOJYKT TI0 KPUTEPHSM,
CaMOCTOSITe/TbHO CHOPMYIMPOBAaHHBIM yUaCTHUKAMH B3aUMOZeUCTBUS.

Pery/isaTHBHBIE YHUBEpPCa/IbHbIE yueOHbIe el CTBUA

Camoopranusanus:

BBISIB/ISITH TIPOOJ/IEMBI B >KU3HEHHBIX M YUeOHBIX CHUTYyalUsiX, TPeOyroImx
A1 peleHust (U3NYeCKrX 3HaHUW;

OPUEHTUPOBATbCSI B  PA3/IMUHBIX MOAXOAAX TPUHATUS  pelleHui
(VHOVBYAYyabHOE, TIPUHSTHE pelleHUs B TPYIIe, MPUHSATHE pellleHui
rPYNIou);

CaMOCTOSITeJTbHO COCTaB/IsITh alfOPUTM pellieHus1 (rU3UUecKoi 3ajjaun Uin
TlaHa WCC/IeZIOBaHUSI C YUYETOM MMEIOL[UXCS PeCcypcoB U COOCTBEHHBIX
BO3MO>KHOCTeM, apryMeHTUPOBAaTh Ipe/ijlaraeMble BapUaHThI PellleHu ;
Jienath BIOOp U OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CaMOKOHTPO/1b, SMOL{IOHA/IbHBIM UHTE//IeKT:

JlaBaTh aZIeKBaTHYIO OL[€HKY CUTYalL|UM M Tpe/JiaraTh IJlaH eé U3MeHeHUS;
OOBSICHITH ~TIPUYMHBI ~ JOCTIKEHWS  (HeJOCTIKeHWs) pe3y/bTaToB
JesiTe/IbHOCTH, [IaBaTh OLIeHKY MPHOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JIeSITe/TbHOCTh (B TOM UHCJie B XOJ BbITIOJTHEHUS
(U3MUYeCKOr0 HWCC/IeJOBaHUSI WIM TIPOEKTa) Ha OCHOBE HOBBIX
00CTOATeNBCTB, W3MEHUBIIMXCSA CUTYyalluid, YCTAaHOBJEHHBIX OIIMOOK,
BO3HUKIIWX TPYAHOCTEW;

OLIeHMBaTh COOTBETCTBHE pe3y/ibTaTa LieJid U YCI0BUSIM;

cTaBUThH cebsi Ha MecTo JIPyroro 4ejioBeKa B X0/l CIIOpa WM JUCKYCCUU
Ha HayuHYIO TeMy, IOHUMAaTb MOTHBbI, HAMEPEeHUS U JIOTUKY JIPyTroro;
TIpU3HaBaTh CBOE MPABO Ha OLIMOKY MpH pellileHruH (Gr3UUecKrUx 3ajau WUin
B YTBep)K/|€eHHSIX Ha HayuHble TeMbl U TaKOe ke TPaBo Jpyroro.



ITPEJIMETHBIE PE3YJ/IbTATbBI

K koH1y 06yueHusi B 7 KJ1acce rpeZiMeTHbIe pe3y/ibTaThl Ha 6a30BOM ypOBHe
JIO/DKHBI OTPa)kaTh CPOPMHUPOBAHHOCTh Y 00YUarOIIMXCSl yMEeHHH:

WCIO/Ib30BaTh  TOHATUS:  (PU3Mueckhe W  XUMUUECKUe  sIBJIeHUS,
Hab/to/leHre, SKCIepUMeHT, MOoJesb, TUIOTe3a, eAUHULIbI (PU3NUeCKUX
BeJIMYMH, aTOM, MOJIEKYyJa, arperatHble COCTOSIHUSI BellecTBa (TBEpJOe,
XKUIKoe, ra3000pa3Hoe), MexaHUUYeCKoe [BI)KeHHe (PaBHOMEPHOE,
HepaBHOMEpHOe, TIPSIMOJIMHEHMHOe), TpPaeKTOpUs,, PaBHOAEHCTBYIOLLIAs
cuna,  pgedopmaius  (yrpyras, — muiacTudeckas), HEeBECOMOCTh,
COO0OIIIaloIIeCs: COCY/bI;

pa3nuuath sBiaeHUs (AudQys3usi, TerioBoe ABWKEHHEe YaCTHUL] BelllecTBa,
paBHOMEDHOe  /IBDKeHWe, HepaBHOMEDHOe  /IBI)KeHWe, HWHepLus,
B3aUMO/IEICTBUE TeJl, paBHOBeCHe TBEDJBIX TeJ C 3aKpPeIlIEHHOW OChIO
BpallleHusi, nepejaya [AaBleHUs TBEDAbBIMU TelaMH, >XUJKOCTSAMHU U
rasamy, arMoc(epHOe [aBjieHue, T[UlaBaHWEe TeJs, IIpeBpallleHus
MeXaHW4YeCKOM HepruM) Mo OMMCAHWI0 HUX XapaKTepHbIX CBOWCTB M Ha
OCHOBe OITbITOB, IEMOHCTPUPYIOIIUX JaHHOe (PU3UUeCKOoe SIB/IEHUE;
pacro3HaBaThb MpOSIBIEHWE M3yYEeHHbIX (PU3MUYECKHUX SBJEHUU B
OKpy)KarolleM MHpe, B TOM uuc/ae (U3NUeCKue SBAeHUS B TPUPOJE:
TIpUMepbl IBWXKEHUsI C Pa3/MUYHbIMU CKODOCTSIMM B JKHMBOW U HEXUBOU
TIpUpOJie, [AEeUCTBUE CU/bl TPEHUsI B TIDUPOZE M TEeXHUWKe, BJIMsSHUE
aTMoc(hepHOro JaBjeHusi Ha >KUBOW OpraHu3M, TlaBaHue pbi0, pbluaru B
TeJle uesioBeKa, TIPY 3TOM TIepeBOIUTh MPAKTUUYECKYIO 3aiauy B yueOHYIO,
BbIJIe/ISITh CYIlleCTBeHHbIe CBOMCTBA (MpH3HaKU) (PU3NUeCKUX SIBJIEHUM;
OMUCHIBATb U3yUEHHbIE CBOMCTBA Tel U (PU3HUUECKUe SIBIEHUS], UCIO/b3Ys
¢dusnueckre BenMUMHBI (Macca, 00BEM, TMJIOTHOCTH BeIeCTBa, BpeMs,
MyTh, CKOPOCTb, CPeJHSsA CKOPOCTh, CU/a YIPYTOCTH, CHJIa TSDKECTH, BeC
Tejla, CWAa TpeHWs, [aBjaeHUWe (TBEPAOro Teja, >XUAKOCTH, Trasa),
BBITA/IKABAIOIIasl CHjia, MeXxaHuuecKasi paboTa, MOIHOCTb, TIIeUO CHUJIB,
MOMEHT CHU/bl, KO3(Q(ULIMEHT TMOJe3HOr0 [JEeUCTBUS MeXaHH3MOB,
KUHeTUUeCcKas: U TOTeHLWa/lbHasg SHeprvsi), Mpy OINKWCAHWU IPaBUIBHO
TPaKTOBaThb  (PU3WUECKUA  CMBICJI  MCMOJb3YyeMbIX  BeIWUMH,  UX
o003HaueHHs1 ¥ eJUHMIIbI (PU3NUeCKUX BeIUYWH, HAaXOAUTh (OPMYIIbI,
CBSI3bIBAIOLME [AHHYHO (PU3MYECKYIO0 BEMUMHY C JPYTMMH BeJIUUYMHAMU,
CTPOUTH TPapUKU U3yUeHHBIX 3aBUCUMOCTeN (pU3nUeCKUX BeJTMUMH;
XapaKTepu30BaTb CBOWCTBa Tes, (U3MUecKre SIBJIeHUSI U TIPOLIeCCHI,
WICTIOJb3Ysl TIpaBW/a CI0KeHWs Cuil (BAOb OJHOW MpsIMOM), 3akKoH I'yka,
3akoH [lackans, 3akoH Apxumefia, MPaBUIO paBHOBecusi pbiuara (6710Ka),



«30J/I0TO€ TIPAaBWJIO» MeXaHWKH, 3aKOH COXPaHeHWsl MeXaHWueCKOu
SHeprUu, TpU OSTOM JiaBaTh CJIOBECHYHO (DOPMY/JIMPOBKY 3akOHa U
3aruChIBaTh €r0 MaTeMaTUUeCKoe BbIpaXkKeHUe;

00BSICHATE (pU3UUeCKUe SIBJIeHHS], TIPOLIeCChl M CBOMCTBA TeJl, B TOM UKCJIe
M B KOHTEKCTe CUTyalluli MPaKTUKOOPHWEHTHMPOBAHHOIO XapakTepa:
BBISIB/ISITH TIPUUMHHO-CJIEICTBEHHbIE CBSI3H, CTPOUTb 00BsicHeHHe u3 1-2
JIOTMUECKUX 111aroB € OMOpou Ha 1-2 U3yueHHBIX CBOMCTBA (PU3NUYECKUX
sIBJIEHUH, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

peliatb pacuéTHble 3aJaud B 1-2 [elCTBUS, MCIOJIb3YS 3aKOHbI U
(dbopMyibl, CBsI3bIBAIOIME (DU3MUYECKHEe BEeIUUMHBI: Ha OCHOBE aHaau3a
yCJIOBUSI 33/lauM 3alMChIBaTh KPaTKOe YC/A0BUe, MOJCTaBAATh (hr3nuecKre
BeJIMUMHBI B (DOPMYJIbI U TIPOBOJUTH PacCyéTbl, HAaXO/WUTh CIPAaBOYHbIE
JaHHble, HeoOXOAUMbIe /i pellleHus 3ajjay, OlleHUBaTh PeaTuCTUUYHOCTD
TOoTyuYeHHOU (PU3nueCcKou BeJIMUKHbI;

pacro3HaBaTth TIpO0OJieMbl, KOTOpPble MOYKHO PpeIIUTh TIPU TIOMOIIH
¢uU3MUeCKrX MEeTOZIOB, B OMMCAHUU UCC/IeI0BaHUs BbIIe/sITh IPOBepsieMoe
npeAnonokeHde  (Tumnoresy),  pa3iduaTb M UHTEPIIPETHUPOBATh
TOJyUeHHbIM pe3y/bTaT, HAaxOJuTh OLIMOKKW B XOZe OIbITa, [eaTh
BBIBO/IbI 110 €r0 pe3y/bTaTam;

TIPOBOIUTh  OTBbITHI TI0 HabMoZeHWI0 (GU3NUeCKUX SBAEHUW WU
bur3nueckux CBOWCTB TeJ: (dhopmyupoBaThb TpoBepsieMble
TIpe/ITI0J/I0’KeHHs, COOMpaTh YCTAaHOBKY U3 Tpe//IoyKeHHOro 060py/j0BaHuUs,
3alMChIBaTh X0/l OMbITa U (HOPMYJIMPOBaTh BHIBO/IbI;

BBLITIOJIHATL TpPsIMble W3MePeHUs] pPacCTOsIHWS, BpeMeHW, MacChl Tesa,
00BéMa, CWUIBI U TeMIlepaTypbl C MCIOAb30BaHHWEM aHA/IOTOBBIX U
1MpoBbIX TPUOOPOB, 3amMuChiBaTh T[I0Ka3aHWs TPUOOPOB C YUuETOM
3aIaHHOM abCOTIOTHOM MOTPEITHOCTH W3MepeHUH;

MIPOBO/IUTH UCC/IE[0OBaHKE 3aBUCUMOCTH O/IHOM (DH3UUeCKOM BeJTMUMHBI OT
JPyTOA C WCMHO0JIb30BaHWEM TIPSAMBIX H3MepeHUM (3aBUCMMOCTU TIyTH
PaBHOMEDHO [IBWXKYLLETrOCsl Tejla OT BPEMEHMW [BW)KEHUS TeJja, CUJIbI
TPeHUsI CKOJIbKeHUsI OT Beca TeJia, KaueCcTBa 00paboTKM MOBepXHOCTeH Tesl
Y He3aBUCHMOCTH CUJIbI TPEHUS OT IJIOLaIi COMPUKOCHOBEHUS TeJl, CUJIbI
YIPYTrOCTA OT yAJUHEHUs TIPY)KWHbBI, BbITAIKHBarOIel CUIbl 0T 06bEMa
MOTPY>KEHHOM YaCTU Tejla U OT TJIOTHOCTH >KUJKOCTH, € He3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT ITyOUHBI, HA KOTOPYIO TIOTPYKEHO Tesio, YCIOBUM
TJIaBaHUsl TeJl, YCJIOBUM paBHOBeCHsi pbluara U 0JIOKOB), yyaCTBOBaTh B
TJIAaHUPOBAaHUM ~ y4eOHOTO MCC/efioBaHUs, CoOMpaTh YCTaHOBKY U
BBITIOJIHATh W3MEpeHUs, C/elysl MNpeJI0oKeHHOMY I1aHy, (HUKCUPOBAaTh
pe3y/ibTaThbl TOJyYeHHOM 3aBUCUMOCTH (U3UUYECKUX BeJIUUMH B BUJE



TIpe//IoXKeHHbIX Tabmuil U TpadurKOB, fe/aTh BBIBOABI IO pe3y/bTaTaM
WCCIeJOBaHMUS;

TIPOBO/IUTh KOCBeHHble u3MepeHUs1 (H3UUeCKUX Be/JWYMH (TJIOTHOCTD
Bell[eCTBA JKUJKOCTU UM TBEPAOrO Tena, CWla TPEeHUs CKOJIbKeHUS,
JaBJieHWe  BO3/lyXa, BbITAJIKMBAlOIlas CWIa, JeWCTByIoljas Ha
TOTPY>KEHHOE B >KUAKOCTb Teso, KO3(h(UI[MeHT I0/Je3HOro JAeHCTBUS
MPOCTBIX MEXaHW3MOB), CJieflyss TIPeJ[/IOKeHHONW WHCTPYKIUM: TIpU
BBITIOJTHEHUM HW3MepeHuM coOUpaTh 3KCIIepUMEHTA/IbHYI0 YCTAaHOBKY U
BBIUMC/ISTh 3HAUeHHe UCKOMOMW Be/TMUKHBI;

cobJtro/1aTh TIpaBU/ia TEXHUKH 0e3011acHOCTH TIpU paboTe C 1abopaTopHBIM
obopy/loBaHHEM;

yKa3bIBaTh MPUHIUIMBI AeUCTBUS TIPUOOPOB M TEeXHUUECKHUX YCTPOMCTB:
BeCbl, TePMOMeETp, AWHAMOMeETp, coobIaroiecs cocyabl, Gapomerp,
pblyar, MOABMXXHBIN U HETTOABW)KHBINM 010K, HaK/TIOHHAsI TIJI0OCKOCTh;
XapaKTepU30BaTh TPUHIUMBI  JIeWCTBUS HW3yUYeHHBIX TIPUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMOPOM Ha WX ONUCaHUsA (B TOM YMCIIE:
TIOJIINITHUKY, YCTPOWCTBO BOJOTIPOBOJA, TUPABIAYECKUI  TIpecc,
MaHOMeTp, BLICOTOMep, TIOPIIIHEBOM HAacOC, apeoMeTp), UCTIO/b3Ysl 3HAaHUS
0 cBolcTBax (U3NUECKUX sIBJIEHUN W HeoOXoAumble (u3nuecKre 3aKOHbI
Y 3aKOHOMEPHOCTY;

TPUBOJUTL  MpuUMepbl  (HaXoAuTb  HH(OpPMAI[MI0 O  M[pUMepax)
MPaKTUYeCKOr0 MCIO/Ib30BaHUSl (PU3NUECKHX 3HaHUW B TIOBCEeAHEBHOU
KU3HU 7151 0becrieueHusi 6e3omacHOCTU Tipu obpailjeHUH ¢ ipubopaMu 1
TeXHAYECKUMH YCTPOWCTBaMH, COXPaHEHUsI 3/J0POBbSI W COOMIO/eHUs
HOPM 3K0JIOTHUYECKOTO TOBeZieHUsI B OKpY Kalolljel cpefie;

OCYILIeCTB/SATh OTOOp MWCTOUHMKOB uH(oOpMalu B VHTepHeTe B
COOTBETCTBUM C 3a/]JaHHBIM TTIOMCKOBBIM 3allpOCOM, Ha OCHOBEe MMEIOIIUXCS
3HaHWUW W TNYTEM CpaBHEHHWs Pa3/IMUHbIX WCTOYHUKOB BBI/IE/ISATh
nHbOpMal1Io, KOTopas SIB/IseTCs MPOTUBOPEUMBON WM MOXKET ObITh
HeJI0CTOBEpPHOM;

HCTI0/Tb30BaTh TIPH BBITOTHEHWH YUeOHBIX 3a/[aHHK HayUHO-TIOMY/ISIPHYIO
uTepaTypy  (U3NUeCKOro COJlep>KaHUs, CIpaBOUHble MaTepualibl,
pecypchbl ceTu VIHTepHeT, BiafieTb NMpUEMaMH KOHCITEKTUPOBAHUS TEKCTa,
ripeoOpa3oBaHus MH(pOpPMAaIMY 13 OZJHOW 3HAKOBOM CUCTEMBI B [IPYTYIO;
co3/laBaTh COOCTBEHHBIE KpaTKHe TMMChbMEeHHbIe U YCTHBIE COOOIIeHUs Ha
OCHOBe 2—3 MCTOUHUKOB MHGOpMaliuM (Hr3UUecKoro cofiep>kaHusi, B TOM
yucsie MyOAUYHO JiesiaTh KpaTKue cooOIeHus 0 pe3y/bTaTax ITPOEKTOB
Wi yuyeOHBIX UCCAe0BaHWM, TIPU STOM TPaMOTHO HCIIOJb30BaTh



W3yueHHbIM TIOHATUWHBIMA armapar Kypca (U3HKH, COIMPOBOXKATh
BBICTYTI/IEHHE TIpe3eHTalew;

NpY  BBITIOJIHEHUH Y4ueOHBIX TPOEKTOB U MCC/AeJOBaHUM pacripefiesisiTh
00s513aHHOCTU B TpyIIe B COOTBETCTBMM C TIOCTaBJIeHHBIMHU 3aj/jauaMu,
C/leUTh 3a BbIMIOJIHEHWEM TUIaHa [eWCTBUM, afeKBaTHO OLleHUBAaTh
cOOCTBeHHBIM  BK/JIaZ, B  JesATe/IbHOCTb  TPYMIbl,  BbICTpauBaTh
KOMMYHHKaTUBHOE B3aMMO/IENCTBHE, YUUTHIBAs MHEHHE OKPY>KarOIHUX.

K koHIly 00yueHus B 8 Kj1acce npeZiMeTHbIe pe3y/abTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTpaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsS YMEHU:

VICTI0J/Ib30BaTh MOHSATUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE [IBH)KEHUE
aTOMOB Y MOJIEKYJI, arperaTHble COCTOSIHUSI BellleCTBa, KpUCTA//TUYECKUe U
amop(Hble Tesna, HACHIIEHHBIM W HeHACHIIeHHbIM TMap, BAAXXHOCTb
BO3/lyXa, Temreparypa, BHYTDeHHsisl SHEprus, TeIJIOBOM [IBUraTe/b,
3JIeMeHTapHBIN 3/IeKTPUYECKUH 3apsi]], 3JIeKTPUUYECKoe MoJie, MPOBOAHUKHA
U IN3JIEKTPUKH, TIOCTOSTHHBIN 3/IeKTPUUECKU TOK, MarHUTHOE TI0J1€;
pas/ivuaTh SIBJieHUs1 (TerVIOBOe pacIlMpeHre U CKaTue, Tersiorepeauva,
TEeIJI0OBOe PaBHOBeCHe, CMauvMBaHWe, KalWIsipHbIe SIBJIeHUs, UCTIapeHue,
KOHJIeHCalusl, TlaB/ieHre, KpUCTa/u3alvs (OTBepeBaHKe), KUIEHUe,
Tervionepezaayda (TenIoNpoBOAHOCTS, KOHBEKIIUS, H3JlyueHue),
371IeKTpU3alusl Tesl, B3auMOJEeNCTBUe 3apsi[iOB, NEUCTBUS 3/1€KTPUUECKOT0
TOKa, KODOTKOe 3aMblKaHWe, B3auMO/IeiCTBUe MarHUTOB, [elCTBUE
MarHuTHOTO TOJIs1 Ha TIPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHasi UHAYKLIMS)
M0 OINHCAHUKD WX XapaKTepPHbIX CBOMCTB W HAa OCHOBE OIbITOB,
JIEMOHCTPUPYIOIIUX JJaHHOe (h13UUecKoe sBJIeHUE;

pacrio3HaBaThb MpOsIB/IeHWE UW3yYeHHbIX (PU3MUYECKHUX SBJEHUM B
OKpy)KarollleM MHpe, B TOM uuc/ae (U3NUecKue SIBJeHUs] B TIPUPOJE:
TIOBEPXHOCTHOE HaTsDKeHWe U KalWwUIspHble SIBJIeHUST B TIPUpOJie,
KPUCTA/UTbl B Tpupofe, u3nyueHue CojHIA, 3aMep3aHyde BOJOEMOB,
MopcKue 6pu3bl, 06pa3oBaHue pPOChl, TYMaHa, UHesl, CHera, 3/IeKTpUuecKre
sIBJIeHHUs] B aTMocdepe, 37€KTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
rose 3emyd, Jperd MOJOCOB, PO/ MarHUTHOTO MOJSL J/Is1 KU3HU Ha
3emsie, TIOJIIPHOE CUSIHUE, TIDU 3TOM MEepPeBOAUTh NPAKTAYECKYH0 3a/jauy B
yueOHYI0, BBIIEJIATH CYIIIeCTBEHHbIE CBOWMCTBA (MpH3HAKH) (H3MUECKUX
SIBJIEHUY;

ONUCHIBAaTh U3yUYeHHbIEe CBOMCTBA TeJ U (pU3UUeCKHe SIBJIE€HUS, UCIOJIb3Ys
¢bu3uueckue BeMUUHbI (TeMIiepaTypa, BHYTPEHHSISI SHEprusi, KOJM4YeCTBO
TeIJIOThI, yJefbHasi TeIJIOEMKOCTh BeIecTBa, yjejbHas TervioTa
TJIaB/ieHus, yjenbHasi TeIyioTa Mapoobpa3oBaHusi, yjefbHasi TerioTa
CropaHvsi TOIUIMBa, KO3(M(QUIHUEHT TM0JIe3HOT0 [JeHCTBUSI TeIIOBOU



MallMHbI, OTHOCUTE/IbHAs BJIQKHOCTb BO3/yXa, 3J/IeKTPUUYECKUW 3apsi,
Cula TOKa, 3/eKTPUYECKOe HarpsbkeHue, COTMpOTHBJ/IEHHWE TPOBOJHUKA,
ylelbHOe  COTMpOTHB/IEHWe  BellecTBa, pabora W MOIHOCTB
5/IEKTPUYECKOr0  TOKa), TMpU OMNUCAHWM TIPaBWIbHO TPaKTOBaTh
bu3nueckuii CMBIC/T MCIIO/Ib3yeMbIX BeJWUMH, 0003HaueHUs U eqUHULIbI
(Y3nUeCcKuX BeIWYMH, HAaXOAUTb (OPMYJbl, CBSI3bIBAIOLIME [IaHHYIO
¢u3nMUecKyr0 BeJMUYMHY C JPYTMMHM BeJMUYMHaMH, CTPOWTH Tpa(uKu
M3y4YeHHbIX 3aBUCUMOCTeN (U3NUYeCKUX BeTMUKH;

XapaKkTepu30BaTb CBOWCTBA Tes, (U3UUeCcKue sBJIeHUS] W TMPOLeCCHI,
VICTI0J/Ib3ySl OCHOBHBIE TIOJIO)KEHUS] MOJIEKYJIIPHO-KMHETUYECKOW Teopyur
CTPOeHUsI BellleCcTBa, MPUHLIMIT CYTepPHO3ULIMU Tosield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsfa, 3akoH Oma /i1 yyacTKa LiernH, 3aKOH
Ikoyns—JleHlla, 3akKOH COXpaHeHUSI SHEepPrud, TIIpd STOM [laBaTh
C/IOBECHYIO (DOPMYJIMPDOBKY 3aKOHAa W 3allMChIBaTh €ro MareMaThyeckoe
BbIp@)KEHUE;

00BSICHATH (U3MUecKre TPOoLlecChl W CBOWCTBA Tel, B TOM YHC/Ie U B
KOHTEKCTe CUTyal[di TPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBISTH
TIPUUMHHOC/Ie/ICTBEHHbIE CBSI3U, CTPOUThL 00bsiCHEHUe U3 1-2 oruuecKux
11aroB C OMOpOM Ha 1-2 W3y4YeHHBIX CBOMCTBA (PU3WUYECKUX SIBJIEHUU,
(bur3MUeCcKuX 3aKOHOB WJ/IU 3aKOHOMEPHOCTew;

pelllaTb pacuéTHble 3aJaud B 2—3 [eWCTBUS, MCIOJIb3yS 3aKOHbl U
(dbopMyibl, CBsI3bIBAIOIIME (DU3MUYECKHEe BEeIUUMHBI: Ha OCHOBE aHaau3a
yC/IOBUSI 3a/layM 3alvChiBaTh KpaTKOe YCJOBUe, BBISB/SATb HEJOCTAaTOK
JAHHBIX i1 pelleHusi 3aaud, BbIOMpaTh 3aKOHBI U (HOPMYJIBI,
HeoOXoJuMble fJi1 €€ pellleHds, TPOBOAWUTb PAaCUéTbl WM CpPaBHUBATh
M0JIyYeHHOe 3HaueHre (PU3NYeCKON Be/TMUUHbBI C U3BECTHBIMU JJaHHBIMU;
pacro3HaBath TIPO0OJeMbl, KOTOpPble MOKHO PpeIIUTh TIPU TIOMOIIH
¢U3MUeCKMX MeTO/I0B, UCIIO/b3ys OMNMCAHWE WCC/Ie[OBaHUS, BbIE/SATh
rpoBepsieMOe  TIPeATNO/IOKeHWe, OLleHWBaThb TMPAaBWIbHOCTb TOpSKa
TIPOBe/IEHUs UCC/IeJOBaHUs, [e/laTh BbIBOJDL;

MIPOBOJIUTh  OMBITHI TI0 HaOmoeHnI0  (HU3UYeCKUX sIBJIEHUM WIH
($U3MUeCKrX CBOWCTB Ten (KaWUISpHbIe sB/IeHUs, 3aBUCUMOCTb /laB/IeHUS
BO3/lyXa OT ero 00béMa, TeMriepaTyphbl, CKOPOCTH TIpoLiecca OCThIBAaHUS U
HarpeBaHusi TPy U3yUeHUM OT 1[BeTa H3/yyvaroilei (Tor/ioiiaroiei)
TIOBEPXHOCTH, CKOPOCTb MCMApeHHUsi BOJbl OT TeMIlepaTypbl >KUJKOCTU U
IJIOL[aZ €€ TIOBEePXHOCTH, 3JIeKTpU3alsl Tel W B3auMOJeHCTBUe
3JIEKTPUUECKUX  3aps/i0OB, B3aWMO/IeHiCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3ya/IM3allUsi MarHUTHBIX TI0JIed TIOCTOSSHHBIX MAarHWTOB, [|€HCTBUS
MarHWTHOTO TOJsi Ha TPOBOAHUK C TOKOM, CBOMCTBA 3/1EKTPOMAarHura,



CBOMCTBA S/I€KTPOJIBUrare/si TOCTOSTHHOTO TOKa): (pOpMy/JMpOBaTh
TIpoBepsieMbie TPeATIo/IoKeHHs,, cCOOUpaTh YCTAaHOBKY W3 TIPe/JIOKEHHOTO
000py/1I0BaHus, OIMKCHIBATh X0/ OTbITa U (HOPMYTMPOBATh BHIBOABI;
BLITIOJIHATL ~ TpsIMble  W3MePeHUs  TemrepaTrypbl, OTHOCUTEJIbHOMN
BJQXXHOCTU BO3[lyXa, CW/Ibl TOKAa, HAMNpSOKEHUs] C HCIOJb30BaHHUEM
aHaJIOTOBbIX TPUOOPOB U [JaTUMKOB (DU3MUECKUX BeJUUWH, CPaBHUBATh
pe3y/ibTaThl U3MEPEHHH C YUETOM 3a/JaHHOM abCOJTFOTHOM TTOTPEITHOCTH;
TIPOBO/IUThH UCC/Ie[JOBaHUe 3aBUCMMOCTH OIHOW (PU3UUeCKOlN BeJIMUMHBI OT
JPyrol C WCOO/Jb30BaHWEM MPSIMBIX M3MepeHUM  (3aBUCHMOCTb
COMPOTUB/IEHUS] TIPOBOJHUKA OT €ro /UIWHbI, TUIOLAJAU TONepeyHoro
CceuyeHUs U y/ieJIbHOTO COTIPOTUBJIEHUS BelljeCcTBa MPOBO/IHUKA, CUJIbI TOKa,
WAylllero uepe3 TMPOBOJAHUK, OT HaNpsKeHWs Ha TIPOBOJHUKe,
WCCelIoBaHie TOC/e[0BaTeIbHOTO W Tapa/l/ie/lbHOTO — COeJMHEeHU
TIPOBOJIHUKOB): TIJIAHMPOBAThb MCC/Ie[jOBaHUe, COOMpaTh YCTAHOBKY U
BBLITIOJIHATL W3MepeHus, C/efysl TpeJ/IoKeHHOMY TiaHy, (UKCUpOBaTh
pe3y/ibTaThl TIOyYeHHON 3aBHCHUMOCTH B BUje Tabmuil U TpaduKoOB,
JlenaTh BBIBO/IbI 10 pe3yJ/ibTaTaM UCC/ieOBaHUS;

TIPOBOJUTh KOCBEHHbIe U3MepeHUs (U3NUYecKUX BeauuuH (yze/bHas
TEIUVIOEMKOCTh ~ BeIlleCTBa, COMPOTHBJIEHWe TIPOBOJIHMKA, pabora u
MOIIHOCTb 3J/IEKTPUUECKOTO TOKa): TJIAHUPOBaTh W3MepeHus, CoOupaTth
JKCIepUMeHTalbHYI0 YCTaHOBKY, C/lefys NMpeAJioXKeHHOW WHCTPYKLUH, U
BBIUUC/IATH 3HAUEHUEe BeJIUUVHBI;

cobsirojaTh MpaBu/ia TeXHUKU 6e30TmacHOCTH Tpy paboTe ¢ 1abopaTOpPHBIM
obopy/ioBaHuEM;

XapaKTepu30BaTh TPUHLMUIBI  [IeHCTBUS UW3yUeHHbIX TIpUOOpPOB U
TeXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMNMUcaHus (B TOM 4YMCIIe:
CHCTeMa OTOIUIEHHUSI [JOMOB, THTPOMETp, TapoBas TypOuHa, amIiepMmerp,
BO/IbTMETD, CUETUMK 3JIEKTPUUECKOW SHEepPruM, 37eKTPOOCBETUTEe/bHBIE
nipubOpkI, HarpeBaTebHbIE TEKTPONPHUOOPHI (TIPUMEphI), 3/IeKTpUUecKue
TpeIOXPaHUTe/TH, 3JIeKTPOMAarHuT, 3JIeKTPOJBUTaTe/lb MOCTOSTHHOTO TOKa),
WCTIOJb3YSl 3HAHUS O CBOMCTBaX (U3WUECKUX SIBIEHUM W HeoOXOouMble
¢dur3uUeckue 3aKOHOMEPHOCTH;

pacro3HaBaThb TIPOCTble TeXHUUYECKWe YCTPOWMCTBA U HW3MepUTe/bHbIe
npubopbl 1O CXeMaM M CXeMaTU4YHbIM pHUCYHKaM (KUIKOCTHBIN
TePMOMETp, TepPMOC, TICUXPOMeTp, TUrPOMeTp, ABUraTe/lb BHYTPEHHEero
CropaHusi, 371eKTPOCKOIl, peocTaT), COCTaBJSATb CXeMbl 37eKTPUUeCKuX
1[eriel C Moc/aef0BaTe/bHbIM U Mapasuie/ibHbIM COeIMHEHUEM 3J1eMEHTOB,
pas3/inyasi yCJI0BHbIe 0003HAUeHHs 3JIEMEHTOB 3/IEKTPUUeCKUX Lierleif;



TPUBOJUTL  MpuUMepbl  (HaXxoAuTb  HH(OpPMAI[MI0 O  M[pUMepax)
MPaKTUYECKOTO WCIO/b30BaHUS (PU3NUECKUX 3HAaHWM B TMOBCEJHEBHOU
KU3HU 7151 06ecrieueHusi 6e3omacHoOCTU Tipyu obpailjeHUH ¢ ipubopaMu 1
TEeXHUUEeCKHMHU YCTPOMCTBaMH, COXpaHeHHsl 37I0POBbsi U COOJIIOZIeHNs
HOPM 3KOJIOTUYECKOT0 TTOBeJieHUs1 B OKPY>Kalollleil cpeie;

OCYLIECTB/ISATH TOMCK WH(POpPMaLMKU  (PU3UUECKOTO0 COJep>KaHusl B
MHTepHeTe, Ha OCHOBe UMEIOIIMXCS 3HAaHUM W MYTEM CpaBHEHUs
JIOTIO/IHUTE/IbHBIX ~ MCTOYHUKOB  BBIJENATh  MH(POpPMALUIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBOM WUIU MOXKeT ObITh HeIOCTOBEPHOM;
WCTI0/Tb30BaTh TPU BBIMOJIHEHWH Y4eOHBIX 3a/laHuil HayuHO-TIOMY/ISIPHYIO
UTepaTypy (U3MUeCcKoro CofepkKaHWs, CIIpaBOUHble MaTepualibl,
pecypchl ceTu VIHTepHeT, BjafieTb NMpUéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
nipeoOpa3oBaHusl HHGOPMALIMK U3 OHOW 3HAKOBOW CHUCTEMBI B APYTYIO;
co3/laBaTb COOCTBeHHbIe TMUCbMEHHble W KpaTKWe YCTHble COO0OlieHus,
0606miass uHGOpPMAIMI0 W3 HECKOJbKUX WCTOYHUKOB (PU3NUECKOTro
cofiep>KaHHs, B TOM UHC/Ie TyOJUYHO TIPeJCTaB/sATh Pe3y/IbTaThl
TIPOEKTHOW WM UCC/IeJ0BaTebCKOW [1eATeTbHOCTH, TIPU 3TOM T'DaMOTHO
WCIIO/Ib30BaTh M3yUeHHBbIM TIOHATUMHBLIM  amnmapar Kypca (U3MKH,
COTIPOBOXKAATh BLICTYII/IEHUE TIpe3eHTaLuel;

NP BBIMOJIHEHUM yueOHbIX TIPOEKTOB U UCCAeJOBaHUM (U3NUeCKUX
TIPOL[ECCOB pacrpefiesiiTb 0053aHHOCTU B TPYIle B COOTBETCTBUU C
MOCTaB/eHHbIMU 3a/lauaMy, CeIUTh 3a BBIMOJTHEHUEM TJIaHa [JeMCTBUN U
KOPPEeKTUpPOBaTh €ro, aflekBaTHO OIleHWBaTh COOCTBEHHBIA BK/a[, B
JesITeJIbHOCTb TPYIIIbI, BEICTPaMBaTh KOMMYHUKAaTUBHOE B3aUMO/IEICTBHE,
TIPOSIBJISISt TOTOBHOCTD paspeliaTh KOH(MIUKTHI.

K koH1ly o0yueHus B 9 Kjiacce rpeMeTHbIe pe3y/ibTaTbl HA 6a30BOM ypOBHe
JIO/DKHBI OTPa’kaTh CPOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl yMEeHHH:

WCIO/b30BaTh TMOHATHS: CUCTeMa OTCYéTa, MarTepuajbHasi TOYKa,
TPaeKTOpHsl, OTHOCHUTETbHOCTh MeXaHWUYeCKOTO [BW)KeHUs, AedopMaliusi
(ynpyrasi, mnjacTuyeckasi), TpPeHHWe, LIeHTPOCTPEMUTE/IbHOe YCKODEeHHUe,
HEBECOMOCThb W TIeperpy3Ku, LIeHTP TsDKeCcTH, abCOMIOTHO TBEpAOe Terlo,
I[eHTP TSDKeCTU TBEPZOTO Tejia, PaBHOBeCHe, MeXaHWUueckKue KoyieOaHus U
BO/HBI, 3BYK, WH(Pa3ByK U y/bTPa3ByK, 3JIeKTPOMarHUTHbIE BOJIHBI,
IIKajia 3/IeKTPOMarHUTHBIX BOJIH, CBET, O/IM30PYKOCTb U /1aTbHO30PKOCTb,
CTIeKTPbI HUCITyCKaHHS U TIOT/IONeHus, anb(da, 6eTa- U raMMa-u3/IyueHus,
W30TOIIbI, i/lepHasi SHePreTHKa;

pa3nuuath siBjieHUs (paBHOMEDHOe M HepaBHOMEpHOe TMpSIMOJIMHEeNHOe
JBIDKeHWe, PaBHOYCKOPEHHOe TPsSMOJIMHeNHOe [BUKeHue, CBOOO/HOe
rajJieHye Tejl, pPABHOMEPHOe JIBM)KEHHE M0 OKPY’)KHOCTH, B3aUMO/IeiCTBUE



TeJsl, peaKTUBHOe [IBIDKeHHe, KosmebaTesibHOe ABMKeHUe (3aTyxarolue u
BLIHY )K/leHHbIe KoyiebaHMs), pe30HaHC, BOJIHOBOE JIBI)KEHHe, OTPa’kKeHue
3ByKa, TPSMOJIMHeHOe pacrpoCTpaHeHue, OTpa)keHue U TpesioMJieHue
CBeTa, TI0JTHOe BHYTPeHHee OTpakeHue CBeTa, pa3/ioykeHue 0eoro ceera B
CIIeKTP U CJIO)KeHHe CHeKTpaJbHbIX LIBETOB, JAUCIEPCUS CBeTa,
eCcTeCcTBeHHasi paJJMOaKTUBHOCTb, BO3HUKHOBEHME JMHEMYAaTOro CIIeKTpa
W3/TydeHuUs ) TI0 OTTMCAHUI0 UX XapaKTePHBIX CBONCTB U Ha OCHOBE OIIbITOB,
JIEMOHCTPUPYIOIIUX JJaHHOe (h13UUecKoe sBJIeHUE;

pacrio3HaBaThb MpOsIB/IeHWe M3yYeHHbIX (PU3WUYECKHUX SBJIEHUM B
OKpy)KarolieM Mupe (B TOM u4uc/ie (U3WuYecKde sIBJI€HUS B MPUPOJeE:
TIPUIKBBI U OTJIMBHI, [BWKeHUe TiiaHeT CoMHeUHOM CUCTeMbl, peaKTHUBHOE
JBIDKEHHEe JKUBBIX OpPraHU3MOB, BOCIIPUSITHE 3BYKOB JKHBOTHBIMH,
3eMJIeTpsSICeHUe, CeliCMUYecKue BOJIHBI, I[yHaMW, 3XO, I[BeTa TeJl,
OTITHYeCKue siBJeHUsi B TIpUpoje, Ouosioruueckoe [elCTBUE BUAUMOTO,
y/bTparoneToBOro W  PEHTIeHOBCKOTO M3/yueHWi, ecTeCTBeHHbBIU
Pa/IMOAaKTUBHBIA (POH, KOCMUUECKHe JIyuM, paJuOaKTUBHOE H3/yueHue
MIPUPOAHBIX MWHEpAJoB, [eNCTBHe paJM0aKTUBHBIX U3TyYyeHUN Ha
OpraHusM 4eJjiOBeKa), MPU 3TOM Ie€pPeBOJUTH TPAaKTUYECKYIO 3a/jauy B
yueOHYI0, BbIIEJIITh CYIIIeCTBeHHbIe CBOWMCTBA (TIPU3HAKH) (PU3HMUECKHX
SIBJIEHUM;

OMUCHIBATh U3yUeHHbIE CBOMCTBA Tel U (PU3HNUECKUe SIBIEeHUS], UCTIO/b3Ys
(¢ur3nueckue BeJIMUMHBI (CpeJiHsIE M MrHOBEHHas CKOPOCTb Teja MpHU
HepaBHOMEDHOM /IBW)KEHWM, yCKOpeHUe, TepeMellleHue, MyTb, YIJIOBas
CKOPOCTb, CW/a TPEeHMs, Cuja YMNpPYroCTH, CWa TSDKeCTH, YCKOpeHue
cBOOO/IHOTO TIaZieHUs, BeC Tejla, HUMIYJbC Tela, HWMITYJIbC CHUJIB,
MexaHuueckass paboTa M MOILHOCTb, TIOTeHL[MalbHasi JHEpPrus Tera,
TIO/IHSTOTO HaJl TMOBEPXHOCTbIO 3eMJIM, TIOTeHIMa/lbHasi SHEeprusi CXKaTou
TIPDY)KWHBI, KUHeTUuUeCKasi SHeprus, TII0JiHasg MexXaHuueckKasi SHeprus,
TIepuo, ¥ YacToTa KosebaHu, [jiiHa BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, TMOKa3aTesib MpPeOMJIeHUsI CPeJbl), MPX ONHCaHUU
MPaBUILHO TPAKTOBaTh (DH3UUECKUIM CMBIC MCIO/Ab3yeMbIX BeJMUMH,
0003HaueHHsT W eJUHMIIBI (PU3NUECKUX BEeIUYWH, HAXOAUTh (HOPMYIIbI,
CBSI3bIBAIOLIME JaHHYIO (PU3NUYECKYIO0 BEJIMUMHY C IPYTMMHU BeJIUUMHAMU,
CTPOUTH TPaPUKU U3yUYeHHBIX 3aBUCUMOCTeN (hU3MUeCcKUX BeJTMUUH;
XapaKTepu30BaTh CBOWMCTBa Tes, (U3MUecKkrde SIBJ€HUSI U IIPOLIeCCHI,
WCTO/Ib3Yysl 3aKOH COXpaHeHWsl SHepryd, 3aKOH BCEeMMPHOI'O TSATOTEHUs,
TIPUHLUIT CYMEpIio3ULIM  CUI, TIPUHLUIT OTHOCUTeNbHOCTU [anuses,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsl WUMITY/bCa, 3aKOHbI OTpakKeHUsl U
TipesioM/IeHUsT CBeTa, 3aKOHbI COXPaHeHUs 3aps/JOBOT0 U MaCCOBOTO UHCe



TIPU SIZIePHBIX DPeaklUsX, MPU 3TOM JlaBaTh CJIOBECHYHO (DOPMYIUPOBKY
3aKOHa U 3aMMChIBaTh €r0 MaTeMaTHUeCKoe BbIpaXkeHHe,;

OOBSCHATh (PU3MUECKHe TIPOIleCChl W CBOWMCTBA Te, B TOM UHCIe W B
KOHTEKCTe CUTYaI[uil MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISIB/IATH
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3U, CTPOUTh 00bsSICHeHHe 13 2—3 JTOTHYeCKUX
IIarOB C OIMOPOM Ha 2—3 M3yuyeHHbIX CBOWCTBA (PU3UUECKUX SIBIEHUH,
(br3MUeCcKrX 3aKOHOB W/IU 3aKOHOMEPHOCTel;

peliaTb pacyéTHble 3ajaud (omuparolMecss Ha CUCTeMy u3 2-3
ypaBHEHU), UCMO0JIb3ys 3aKOHBI U (hOPMYJIbl, CBSI3bIBatOIIMe (PU3nUecKue
Be/IMUMHBI: Ha OCHOBe aHa/lu3a YyCJIOBUSl 3a/lauM 3alMchiBaTh KpaTKoe
yCJ/IOBHE, BLISB/ISATH HEJOCTAIOI[He WM W30BITOUHbIE JaHHBIE, BHIOMpPATh
3aKOHBI U (hOpMYJIbI, HeOOXOUMBIe ISl pellleHHs], TIPOBOJAUTL PACUETHI U
OlLIEHHMBaTh PEa/IMCTUUYHOCTh TIOYUeHHOrOo 3HaueHusi (u3nueckoi
Be/IMUKHbI;

pacrio3HaBaTh IIPOO/IEMbI, KOTOpble MOJKHO pPEIIUTb TIPU  TTOMOIIH
(bur3nUeckuX MeTO/IOB, WCIIO/b3ysl OMMCAHWe UCC/ie[JOBaHusl, BBIZIE/SATh
TIpoBepsieMOe  TIPe/TIOJIO’KeHHe, OIleHWBaTh IIPABWIBHOCTH  TIOpsAKa
TIpOBeJleHUsT  MCCJ/Ie[IOBaHUs, JieJlaTb  BbIBO/IbI, UHTEPIPeTUPOBATh
pe3yJibTaThl HAaOJTIO/IEHUH U OTIBITOB;

TIPOBOIUTh  OTBbITHI TI0 HabMoZeHWI0 (GU3NUeCKUX SBAEHUW WU
bu3nuecKux CBOWCTB Tes (M3yuyeHHe BTOPOTrO 3akoHa HbIOTOHA, 3aKoHa
COXpaHeHHUsl SHepruM, 3aBUCUMOCTb Tlepuofa KojebaHui MpY>XMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPY>KUHBI ¥ He3aBHCUMOCTDH OT
aMIUIATY/IbI MaJIbIX KOJie0aHWM, MPSMOJIMHEHHOe pacTipoCTpaHeH e CBeTa,
pa3noxkeHre 0e/loro CBeTa B CIIEKTP, W3ydeHUe CBOWCTB M300pakeHUs B
TJIOCKOM 3epKajie U CBOWMCTB M300pakeHUsi TipegMeTa B cobuparoiieit
nuH3e, Hab/roZieHre CIUIOMIHBIX W JIMHeMUaThIX CTIEKTPOB W3/TyUeHHs):
CaMOCTOSITeJILHO  COOMpaTh yCTaHOBKY U3 u3bbITOouHOro Habopa
o0opy/ioBaHUsl, OMMCHIBaTL  XOZ  OINbITa W €ro  pe3y/bTaThl,
¢dbopMyMpoBaTh BHIBO/IbI;

TIPOBO/INTH TIPU HEOOXOAWMOCTH CEPUIO TIPSIMBIX HW3MepEeHHH, orpezessis
cpefiHee 3HaueHWe u3MepsieMol BelMMuMHblI ((DOKyCHOe pacCTOsiHUe
cobuparoieli JMH3bI), 0OOCHOBBIBATH BBIOOp cCrocoba HM3MepeHus
(u3MepuTeNBHOTO MTpHOOpa);

TIPOBOJIUTh UCC/Ie[JOBaHWEe 3aBUCUMOCTeN (U3NUeCKUX BeJIUUHMH C
WCTIO/Tb30BaHHEM TIPSMBIX W3MepeHui (3aBUCUMOCTb TyTH OT BpeMeHH!
TIPU PaBHOYCKOPEHHOM [IBIKeHWM 0e3 Haua/lbHOM CKOPOCTH, Tieproja
KosiebaHMII MaTeMaTH4eCKOro MasiTHMKa OT [JIMHbI HWUTH, 3aBUCUMOCTH
yria OTpa)KeHusi CBeTa OT yrja MajJieHusi U yIJa TpejioM/IeHus1 OT yrja



nafieHyst): TUIaHUPOBaTh HWCCel0BaHUe, CaMOCTOSITeIbHO COOMpaTh
YCTAaHOBKY, (UKCHpOBaTh pe3y/bTaThl TIOJIyUYEHHOW  3aBUCHMOCTH
bU3NUeCKUX BeMWUWH B BHZe TabOmMI ¥ TpadUKOB, [e/laTh BBIBOABI 10
pe3yJibTaTaM UCC/IeI0BaHus;

TIPOBOIUTL KOCBEHHbIe W3MepeHUsi (U3NUeCKUX BeJWUYMH (CpefHsis
CKOpPOCTb M YCKOpeHWe Teja TIpU PaBHOYCKODEHHOM JIBM>KEHUH,
yCKOpeHHe CBOOOAHOTO TMaJieHus], KECTKOCTb TPY>KUHBI, KO3(duIreHT
TPEeHUsI CKOJBKEeHUs, MeXaHuueckass paboTa W MOIIJHOCTb, YacTOTa U
nepuofi KosnebaHWY MaTeMaTHYeCcKOro W TIPY)KUHHOTO MasiTHUKOB,
oNTUUeCKass CHla coOuparorieil JIMH3bl, paZMOAaKTUBHBIM  (DOH):
TJIAaHUPOBAaTh M3MepeHuss, COOUpaTh IKCTIEPUMEHTATbHYIO0 YCTAaHOBKY WU
BBITIOJIHATb M3MepeHusl, Cjieflysi Tpe/jIoKeHHOW WHCTPYKLIMM, BBIUUC/ISATD
3HaueHUe BeJIMUMHBI U aHA/TU3UPOBATh TI0JyueHHbIe Pe3yJ/bTaThbl C YUETOM
33/laHHOW MOTPeITHOCTU U3MepeHUH;

cobsirojaTh MpaBu/ia TeXHUKW O6e30TmacHOCTH 1py paboTe ¢ 1abopaTOpPHBIM
obopy/ioBaHuEM;

pa3nuuaTh OCHOBHbIE TIPU3HAKU W3YUYeHHbIX (U3UUECKHUX MOJesieit:
MaTepuanbHasi TOUKa, abCO/IIOTHO TBEpZOe Teo, TOUYEUHBbIM HCTOYHMK
CBeTa, JyY, TOHKas JIMH3a, [laHeTapHas Mojie/lb aToMa, HYK/JIOHHas
Mo/ie/lb aTOMHOTO $1/pa;

XapaKTepu30BaTh TPUHIMIBI  [IeWCTBUS UW3yUeHHbIX TIpUOOPOB U
TeXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX ONMUcaHus (B TOM 4YMCIIe:
CTIUZIOMETp, [JaTUMKU TIOJIO)KeHUs], PACCTOSIHUSI U YCKOpEeHUs, pakeTa,
9XO/I0T, OUKW, TIepucKor, ¢oToarnrmapar, OINTUYeCKUe CBETOBO/bI,
CTIeKTPOCKOTI, /03UMeTp, Kamepa BuabcOHAa), WCMHOMAB3ys 3HaHUSA O
CBOMCTBAaXx (U3NUECKUX SBJIEHUA W  HeoOXoAguMble  (usHduecKue
3aKOHOMEpHOCTHY;

WCT0J/Ib30BaTh CXeMbl U CXeMaTHUHble PUCYHKU M3YUYeHHBIX TeXHUUECKUX
YCTPOUCTB, WM3MepUTeNbHbIX TMPHUOOPOB M TEXHOJIOTUYECKUX TIPOIIeCCOB
TpU pellleHUM yueOHO-TIPAKTUUeCKUX 3a/lau, OMNTUUecKhe CXeMbl is
TOCTPOeHUsI U300pa’keHuH B IJIOCKOM 3epKasie ¥ coOuparoleid JIMH3e;
NPUBO/IUTL ~ TpUMephbl  (HAaxo[uTh  UWHGOpMAIMI0O 0  MpUMepax)
MIPAKTUUeCKOTO KCIT0/Ib30BaHUsl (PU3MUeCKUX 3HaHWM B TOBCeHEBHOM
JKU3HM Ji71s1 0becrieueHyst 6e301macHOCTH TIpy obpaliieHnH ¢ mpubopaMu U
TeXHAYECKUMH YCTPOWCTBaMH, COXPaHEHUsI 3/[OPOBbSI W COOJMIO/IeHUS
HOPM 3K0JIOTHUYECKOT0 MOBe/IeHUs] B OKPY KaroLLeil cpefie;

OCYIIeCTB/ISATE TIOUCK WHGpoOpMaIuu  (U3NYeCKOro CofiepKaHusi B
HTepHeTe, caMOCTOsITeIbHO (hOPMYJIMPYsl TIOUCKOBBIN 3aIipoC, HAXOIUTh



MyTU OTIpefie/ieHus1 JOCTOBEPHOCTHU TO/Iy4eHHOM UH(OPMAalLMi Ha OCHOBe
VMEIOIIUXCST 3HAHUM U JIOTIOJTHUTeTbHBIX HCTOUHHKOB;

HCTI0/Tb30BaTh TIPY BBITOJTHEHWH YUeOHBIX 3a/[aHHK HayUHO-TIOMY/ISIPHYIO
uTepaTypy  (U3WUeCKOro COJlep>KaHUs, CIpaBOUHble MaTepualibl,
pecypchbl ceTu VIHTepHeT, BiafieTb NMpUEMaMK KOHCITEKTUPOBAHUS TEKCTa,
ripeoOpa3oBaHys MH(pOpPMAIMX 13 OZJHOW 3HAKOBOM CUCTEMBI B [IPYTYIO;
co3/laBaTh COOCTBEeHHbIE TIMChbMEHHBIE W YCTHbIE COOOIIeHUSI Ha OCHOBE
vH(MOpMaIMM W3 HEeCKOIbKUX HCTOYHUKOB (PU3NUECKOTO COJiepKaHusl,
myO/IMUHO TIpeJCTaB/ATh pe3y/abTaThl IPOEKTHOM WK UCC/el0BaTeIbCKOM
JesiTe/IbHOCTH, TIPU  3TOM TPaMOTHO  MCIIO/b30BaTh  M3yUeHHbBIN
TIOHSATUMHBLIM anmapaT u3yuyaeMoro pasjiena GU3MKA U COMPOBOXATh
BBICTYIIJIEHWE TIpe3eHTaluer c yuéTtoM ocobeHHOCTe ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IVNTAHUPOBAHUE

7 KIIACC
KoinuyecTrBo yacos JJIeKTPOHHBIe
Ne HanMeHoBaHMe pa3/e/ioB U TeM (mudpossbie)
Kontposbubie | IlpakTHueckue
n/n nporpaMmsbI Bcero o0pa3oBarTe/IbHbIE
padoThbI padoThI
pecypchbl
Pa3pen 1. ®u3uka u eé posib B NO3HAHUU OKPY)KaKOLLero Mupa
bubmioreka LJOK
1.1 ®dun3rKa - HayKa 0 oje 2
H3HMKA - HAyka O HIPHPOZ https://m.edsoo.ru/7f416194
bubmoreka LJOK
1.2 du3ruecKre BeJTMUUHbI 2 1
https://m.edsoo.ru/7f416194
bubmroreka LJOK
1.3 EcrecTBeHHOHayuHbIN MeTO/] TI03HAHUS 2 1
y A https:/m.edsoo.ru/7f416194
Wtoro no paspeny 6
Pa3pen 2. IleppoHava/ibHbIe CBe/JeHUs 0 CTPOEHHH BellecTBa
bubnmroteka LJOK
2.1 Crtpoenue BelecTsa 1 nommorexa L
https://m.edsoo.ru/7f416194
29 [Br>KeHHe U B3aUMO/IeICTBUE YaCTHL] ) 1 bubnuoreka LIOK
) BeIL[eCTBa https://m.edsoo.ru/7f416194
bubmoreka LJOK
2. A 2
3 FPEraTHRIE COCTORHMA BELECTBA https://m.edsoo.ru/7f416194
Wtoro no paspeny 5
Pa3pen 3. /IBikeHUe U B3aMMOJIeliCTBHE TeJl
bubmoreka LJOK
3.1 MexaHHUUeCKoe JBH)KeHHe 3 nomvorexa L

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




3.2 WNuepuums, macca, MIOTHOCTb 4 1 bubmorexa OK
https://m.edsoo.ru/7f416194
3.3 Cwuna. Bugel cun 14 2 Bubmiorexa [OK
https://m.edsoo.ru/7f416194
Wtoro no pa3peny 21
Pa3pen 4. /laBiieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 [Hasnenve. Ilepenaua gaBieHus: TBEpAbIMUA 3 bubmoreka LIOK
) TejlaMU, )XUJKOCTSIMU Y ra3aMu https://m.edsoo.ru/7f416194
4.2 [aByieHue XUAKOCTU 5 Brbmorea LOK
https://m.edsoo.ru/7f416194
bubnuoreka LIOK
4.3 A
TMocepHOe JaB/ieHHe 6 https://m.eds00.ru/7f416194
44 [elicTBYe )KUJKOCTHU Y Ta3a Ha MOTPY>KEHHOe 7 3 bubmoreka IIOK
' B HUX TeJIO https://m.eds0o.ru/7f416194
Wtoro 1o paszeny 21
Pa3gen 5. PaGoTa 1 MOIHOCTh. DHEPrUs
5.1 PaboTa 1 MOIIHOCTb 3 1 Brb/morexa OK
https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 1 Bubmmorexa [JOK
https://m.edsoo.ru/7f416194
5.3 MexaHunyeckast SHeprus 4 1 bubmorexa OK
https://m.edsoo.ru/7f416194
Wroro nio pasgeny 12
Pe3epBHoe Bpems 3
OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 68 12




8 K/TACC

KoimuyecTrBo yacoB JJIEKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM (uucdposbie)
Ne i/ Konrposbhbie | IlpakTnueckue
NMporpamMMsbI Bcero obpa3oBare/bHbIE
padoTsI padoThI
pecypchl
Pa3pen 1. TenioBbie sAiB/IeHUA
. bubnuoreka LIOK
1.1 CTpoeHuie ¥ CBOMCTBA BellleCTBa 7 https://m.edsoo.r/7f418 1 ce
1.2 TerioBble MPOLECCHI 21 1 5 Bubmiorexa LIOK
https://m.edsoo.ru/7f4181ce
Wtoro no pazpeny 28
Paszpen 2. dyiekTpuyeckre 1 MarHUTHBIE ABJ/ICHUSA
21 O/eKTpruUecKyre 3aps/bl. 3apshkeHHble Tesia 7 1 bubmmoreka IIOK
' U UX B3aUMO/IeHCTBIE https://m.edsoo.ru/7f4181ce
. . Bubmoteka LIOK
2.2 [TOCTOSIHHBIN 3/IEKTPUYECKUM TOK 20 2 7 hitps:/m.edsoo.r/7f4181ce
bubmioreka LIOK
23 MarHuTHbIe AB/IeHHs 6 1 15 https://m.edsoo.ru/7f4181ce
bubmioreka LIOK
24 OMEKTPOMArHHTHAS HHAY KIS 4 https://m.edsoo.ru/7f4181ce
Nroro no pa3geny 37
PesepBHOe Bpems 3
OBUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5




9 KJIACC

KoimuyecTrBo yacoB JJIEKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM (uucdposbie)
Ne i/ Konrposbhbie | IlpakTnueckue
NMporpamMMsbI Bcero obpa3oBare/ibHbIE
padoTsI padoThI
pecypchI
Pa3pen 1. MexaHnueckue siBJIeHUS
11 MexaHruecKkoe ABMKeHUe U CTIOCOObI ero 10 1 bubmioreka LIOK
’ OIMMCaHUA https://m.edsoo.ru/7f41a4a6
. bubnuoreka LIOK
1.2 BsanmogencTBure Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmiorteka LIOK
1.3 3aKOHbI COXpaHeHUs 10 3 4
https://m.edsoo.ru/7f41a4a6
Wtoro no pazpeny 40
Pa3pen 2. MexaHu4decKue Kojie0aHHuA ¥ BOJTHbI
bubmuoreka IIOK
2.1 MexaHnueckue Koyieba 7 3
XARMHCCRAE KOMEDAHIA https://m.edsoo.ru/7f41a4a6
bubmioreka LIOK
2.2 MexaHuuecKre BO .3 8 1 3
RAAMHCCKHE BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Nroro nio pasgeny 15
Pa3pgen 3. JieKTpOMardHMTHOE 10J1€ M 3/IEKTPOMarHUTHbIE BOJIHbI
31 O/1eKTPOMarHUTHOe I10J1e U 6 5 bubmoteka LIOK
' 3/IeKTPOMAarHUTHbIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wtoro 1o paszeny 6

Pa3zgen 4. CBeTOBBIE IB/ICHUS




bubmioreka LIOK

4.1 2
3AKOHPI PACTIPOCTPAHEHNS CBETa 6 https://m.edsoo.ru/7f41a4a6
4.2 JIH3bI U ONITUYeCKUe TIPUOOPbI 6 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pa3sioykeHue 6e/1oro cBeta B CIIEKTP 3 2 Bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 15
Pa3pen 5. KBaHTOBbIe iB/IeHUS
bubmioreka LIOK
5.1 Ncnyckanue ¥ NIOr/I01eHWe CBeTa aTOMOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bubmioreka LIOK
52 (CTpoeHHe aTOMHOr0 AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmoreka LIOK
5.3 AnepHble peakuyu 7 1 https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 17
Pa3pen 6. IToBTOpuTE THHO-00001AIOIUI MOAY/TH
6.1 [ToBTOpEHMe 1 0000ILIeHNe CO/lePIKAHUS 9 9 bubmuoreka IIOK
' Kypca ¢hu3uKH 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27







IIOYPOYHOE IVIAHNPOBAHUE
7 KITACC

Ne
n/n

Tema ypoka

Ko/smmuecTBO 4acoB

Bcero

KonTpo/ibHbIe
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4YeHH
A

JJIEKTPOHHbIE
nudpoBbIie
oOpa3oBaTe/IbHbIE

pecypchbl

®u3rKa — HayKa 0 TIpupo/e.
Asnenus npupopsl. Pusnueckue
SIBJIEHUS

MexaHnuecKue, TeIlIOBbIe,
3JIeKTpUUueCKre, MalrHUTHhIe,
CBE€TOBLI€, 3BYKOBEIE AABJ/IEHUA

dusruecKre BeJIMUMHBI U UX
v3MepeHue

Ypok-uccienosanue "V3smepeHue
TeMIlepaTypsl [IPY ITOMOLLA
JKAJKOCTHOTO TepMOMeTpa U iaTurKa
TeMIiepaTypsl"

Kak ¢usuka u pyrve ecTeCTBeHHbIe
HayKHW U3yualoT TIPUPOY.
EcTecTBeHHOHaYUHbBI METO[
ro3HaHus. Ornvcanue pU3nIecKux
SIBJIEHUM C TIOMOILbIO0 MOZiesieit

Bbubmoteka LIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "IIpoBepka
TUTIOTe3bI: aIbHOCTh T0J1ETa 1IapHKa,
TYIIeHHOTO TOPU30HTAIbHO, TeEM
6orbiiie, ueM OobIlIe BHICOTA MTyCKa"




Crpoenue BeljectBa. OTbITHI,

7 OKa3bIBaroIIe JTUCKPETHOE CTPOeHUe Bubmaorexa IOK
A HHE uCKp p https://m.edsoo.ru/ff09fe0a
BelllecTBa
8 [BrrKeHre yaCTUL| BelljeCTBa Bubmorexa [IOK
H Be https://m.edsoo.ru/ff0a013e
Ypok-uccienoanve «OIbIThI M0
9 HaOJTFO/IEHUIO TEIJIOBOTO PaCITUPEHUsT
ra3oB»
10 ArperartHble COCTOSIHUS BelllecTBa
B3auMocBs3b MeXXay CBOMCTBAMHU
BEILIeCTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUAX U UX bubmioreka LIOK
aTOMHOMOJIEKYJ/IIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BO/IbI
MexaHHUuUeCKoe BH)KEHUE.
12 PaBHOMeEpHOe U HepaBHOMEPHOEe Bubmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKeHHe
bubmioreka LIOK
13 CKopocTtb. EIUHUIBEI CKOPOCTU
p A I p https://m.edsoo.ru/ff0a079c
14 PacueT nmyTH ¥ BpeMeHU IBIKEHUA Bubmiorexa LIOK
y p A https://m.edsoo.ru/ff0a0ae4
Nuepiius. 3aKOH UHEPLIVU.
15 B3aI/I1)1\To elcTBUe TE]IpI]jaK I[IpUUYUHA Bubmioreka HOK
a p https://m.edsoo.ru/ff0a0c10
V3MeHeHUs] CKOPOCTHU [IBU)KEHUS TeJl
16 IInoTtHOCTH BelljecTBa. Pacuet Macchl bubmmoreka LIOK
1 oObeMa Tesia Io ero rI0THOCTU https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast paboTa «OrnpeeneHuve




IIJIOTHOCTH TBépAOI‘O Tesa»

Pemtenne 3amau 1o Teme "TIIO0THOCTB

bubmioTeka 1IOK

18
BeljecTa"” https://m.edsoo.ru/ff0a123c
Cwuiia Kak XxapakTepuCTHKa
19 B3auMozencTus Ten. Cuia
yIpyrocty. 3akoH I'yka
JlaboparopHasi paboTa «V3yueHue
20 3aBUCUMOCTH PaCTsKeHUsI
(medopMariin) Ipy’>KUHBI OT
TIPU/IOKEHHOM CUJIbI»
21 Asnenue tarorenus. Cuia TsKeCTH
Cssi3b Me CUJIOW TSDKECTH U
22 Maccom T(:IJ{'IE;YBEC Tena. Pemenne Bubmorexa [IOK
T ' | https://m.edsoo.ru/ff0al1778
3a7ia4 1o Teme "Cua TsOKeCTU
73 Cuna TsKeCTH Ha [Ipyrux IlaHeTax. bubmmoreka LIOK
du3nyecKre XxapakTepuCTHUKY IJlaHeT https://m.edsoo.ru/ff0a1502
bubmioTeka 1IOK
24 Nsmepenue cu. JuHamomet
P A P https://m.edsoo.ru/ff0al8cc
bubmmoreka LIOK
25 Bec Tena. HeBecomocTb
https://m.edsoo.ru/ff0al1778
Crno>xeHHe IBYX CWJI, HallpaB/I€HHBIX
26 10 O/IHOM MPSIMOM Bubmmorexa TTOK
A . P ) https://m.edsoo.ru/ff0ala70
PaBHOzeliCTBYIOII[asA CUIT
57 Pemrenne 3amau 1o teme
"PaBHOzelicTBYIOIIAs cut"
)8 TpeHue CKO/IbXEeHUs U TpeHue MOKOS. bubnuoreka LIOK
Tpenue B Ipupofie U TEXHUKE https://m.edsoo.ru/ff0albSc
29 JlaboparopHasi paboTa «V3yueHue bubmioreka LIOK




3aBUCUMOCTU CUJIbI TPeHUSs
CKOJIbXXKeHUs OT CUJIbI [JaBJIeHUs U
Xapakrepa COIpUKaCaroIUXCs
MIOBEPXHOCTEeN»

https://m.edsoo.ru/ff0alcc8

Perienue 3a/1au Ha oripe/iesieHHe

30 . o
PaBHO/IEHCTBYIOLLIEN CUJIbI
Pewienue 3azau o remam: «Bec

31 Tesia», «['padrueckoe n300pakeHHe bubmmoreka LIOK
cun», «Cunbl», «PaBHOAEUCTBYIOIAsS https://m.edsoo.ru/ff0alde0
CHUID»

KonTponbHast paboTa 1o Temam:
«MexaHnyeckoe JBWwkeHne», «Macca,

32 IVIOTHOCTh», «Bec Teja»,
«['padrueckoe n300parkeHNe CU»,
«Cunbm»

33 Hapnenuie. Criocobbl yMeHblIeHUs U bubmioreka LIOK
yBeJIMUeHUs JjaBJIeHUs https://m.edsoo.ru/ff0a20a6
[aBneHue rasa. 3aBUCUMOCTb

34 aBJIeHUs ra3a oT 00bEMa bubmmorexa [TOK
A ’ https://m.edsoo.ru/ff0a2376
TeMIlepaTypbl
[lepenaua faByieHUs1 TBEPAbIMU

35 Te/laMH, )XUJKOCTSIMHU U razaMu. 3akKOH Bubmaorexa [TOK

> KA ) https://m.edsoo.ru/ff0a25b0
[Tackans

36 [aByieHne B )XKUJKOCTH U rase, bubmmoreka LIOK
BbI3BaHHOE [IeICTBUEM CHUJIbI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemrenne 3azmau 1o teme «/laByieHuve B bubmmoreka LIOK
JKUJKOCTH M rase. 3akoH ITackans» https://m.edsoo.ru/ff0a2826

38 Coo01jarormyecs: Cocy/pl bubmoTeka 1IOK




https://m.edsoo.ru/ff0a2970

bubmmoreka IIOK

39 I'uapaBivueckuii mpecc
AP P https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopiiHeBoy
JKUJKOCTHBIM HacoC
ATtmocdepa 3emu. [TpUunHEI
CyLL|eCTBOBAHHUS BO3/yILLIHOU
41 o}ét)unoqm 3emm 353};ICI/IMOCTL Bubmaorexa [TOK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JiaBjieHust OT BbICOThI
HaJ, ypOBHEM MOpPSsI
bubmmoreka IIOK
42 Bec Bo3gyxa. ATMochepHoe JaB/ieHue
ay bep A https://m.edsoo.ru/ff0a2b5a
43 W3mepeHre aTMOCGhEpHOTO /IaB/IeHUS. bubmmoreka LIOK
OmneiT Toppuueu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOCGHEPHOT0
44 aBJIeHHs OT BbICOTHI H OBHEM Bubmiorexa OK
A anyp https://m.edsoo.ru/ff0a2fc4
MOps
45 BapomeTp-aHepouzi. ATMocdepHoe bubmmoreka LIOK
JlaBjIeHue Ha pas/INyHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 PerieHue 3a7iau no teme
"ATMocdepHoe faBieHue"
[elicTBUe )KUIKOCTHU U Ta3a Ha
47 TIOIPY’KeHHOe B HUX TeJjl0 Bubmorexa [IOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumezioBa cuia
JlabopaTopHasi pabota «OmnpezieneHye
48 BBITA/IKUBAIOILIEN CUJIbI, Bbubmoteka LIOK

JleHCTBYIOLLIeH Ha Teslo, TIOTPy>KeHHoe
B XKU/IKOCTb»

https://m.edsoo.ru/ff0a33fc




49

JlaboparopHasi pabota 1o Teme
«WccnenoBaHue 3aBUCHMOCTH Beca
Tesia B BoJie OT 00bEMa MorpyKeHHOU
B JKU/IKOCTb YacCTH TeJia»

Bbubmioreka LIOK
https://m.edsoo.ru/ff0a3514

50

I1naBanue Ten

bubmmoreka IIOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTopHasi pabora
"KoHCTpyupoBaHue apeomMeTpa Uiu
KOHCTPYHUPOBAaHKe JIOAKUA U
oripefiejieHre eé rpy30rnogbEMHOCTH"

52

Pemenne 3asau no Temam: «IlnaBanue
cyzoB. Bo3ayxoriaBaHue»,
«[laBneHvie TBepbIX TeJl, )KUJKOCTEU
" ra3oB»

bubmmoreka IIOK
https://m.edsoo.ru/ff0a3654

53

MexaHuueckasi paboTa

bubmmoreka LIOK
https://m.edsoo.ru/ff0a3f82

54

MowHocTh. EAUHULIEI MOIITHOCTH

Bbubmioreka LIOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccienoBanue "Pacuét
MOIIIHOCTH, Pa3BUBaeMoOU Mpu
rnoAbEMe 10 JieCcTHULe"

56

IIpocTtble MexaHU3MBI. Prruar.
PaBHOBecue cu Ha peluare

57

KonrpospHast paboTa o Teme
«J]aB/ieHre TBepbIX TeJl, )KUJKOCTeH
Y ra3oB» / Bcepoccuiickas
npoBepoyHasi paboTa

58

Pe3epBHbIi ypok. PaboTa ¢ TekcTamu

bubmioTeka 1IOK




1o TeMe «/laBneHue TBEPABIX Tel,
JKUJKOCTeH U ra3oB» / Bcepoccuiickas
ripoBepoyHasi paborta

https://m.edsoo.ru/ff0a4ffe

Prryaru B TexHuKe, OBbITY ¥ TIpHUpPO/IE.
JlabopaTopHasi pabora

bubmmoreka LIOK

59 . 0.5
«HMccenoBanue yc/i0BUN paBHOBeCHS https://m.edsoo.ru/ff0a478e
pbluara»

60 Pemrenne 3aziau 110 Teme «Y C/I0BUS bubmmoreka LIOK
paBHOBECHUs pblyara» https://m.edsoo.ru/ff0a48a6
KoadduipeHT nose3Horo gelcTBust

61 MexaHu3ma. JlaboparopHast paboTta 0.5
«3mepenne KIT/ HaK/IOHHOM '

ITIJIOCKOCTH»

62 Perienue 3a7au o Teme "PaborTa, bubmioreka LJOK
MOILIIHOCTB, KIT/1" https://m.edsoo.ru/ff0a4c48
MexaHuueckast SHeprusi.

63 KuHeTtnueckast U noteHLMaibHast bubmmorexa [TOK

2 https://m.edsoo.ru/ff0a4252
JHeprus

64 3aKOH COXpaHeHUs] MeXaHUueCKOU bubmmoreka LIOK
SHepruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIepUMEHT I10 TeMe
"OKCcrniepuMeHTa/IbHOe Orpejie/ieHHe

65 V3MeHeHUs] KUHeTUUeCKOU U 1
MOTeHLMaIbHOW SHEePIUM NpU
CKaTbIBaHWU Tesla M0 HAaKJIOHHOUN
TJIOCKOCTH"

66 KonrpospHast paboTa o Teme

«PaboTa 1 MOIITHOCTb. DHEeprus»




67 Pe3epBHblIii ypok. PaboTa ¢ TekcTamu 1 Bubmioreka IIOK
1o teMe "MexaHUueckoe JBKeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIii ypok. PaboTa c TekcTamu
68 o TeMe "Paborta. MOIIIHOCTb. 1
OHeprus"
OBIIEE KOJIMYECTBO YACOB I1O 68 1>

[TPOI'PAMME




8 K/TACC

KoimuyecTBo yacoB 1 JJIEKTPOHHbIE
ara
Ne nu¢poBbIie
Tema ypoka KontposibHble | IIpakTHueckue | H3YyUe€HH
n/n Bcero obpa3oBare/ibHbIE
padoThI padoThI A
pecypchl
OcHOBHBIe 110/10KeHUsT MOJIeKYJIIPHO-
. bubnuoreka LIOK
1 KUHETUYeCKOU TeOPUU U UX ONbITHbIe 1
https://m.edsoo.ru/ff0a5256
N0/ TBEPXKIeHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEpLOro, )KUIKOTO U 1 bubmmoreka IIOK
ra3000pa3HOro COCTOSTHUI BelljecTBa https://m.edsoo.ru/ff0a540e
OO6BsicHeHHe CBOMCTB TBEP/OTO,
4 JKUJJKOTO ¥ Ta3000pa3HOTr0 COCTOSTHUIMA 1
Bell|eCTBa Ha OCHOBe T0JI0’KeHUM
MOJIEKY/IIPHO-KUHETUUeCKON TeOpUU
5 Kpucrannuueckre v aMopdHbie Tena 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5800
6 CmaurBaHue U Kanu/UIIpHOCTB. 1 Bubmoreka IIOK
[ToBepXHOCTHOE HaTsKeHHe https://m.edsoo.ru/ff0a5530
7 TernsioBoe paciivpeHue U ckatue 1 Bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
TemnepaTypa. CBsi3b TeMIiepaTypsl CO
8 CKOPOCTBIO TEIVIOBOI'O JBUKEHUS 1
4yacTuL]
9 BuyTpen#sist sHeprust. Crioco0bl 1 Bbubmoteka IIOK
V3MeHeHUs] BHyTPeHHeU SHeprum https://m.edsoo.ru/ff0a5c60
10 Buppe! Tenionepenauu 1 bubmioTeka 1IOK




https://m.edsoo.ru/ff0a6412

Ypok-koHdepeHLys "TIpakTrueckoe
WCTI0/Tb30BaHe TeIJIOBbIX CBOMCTB

bubmoTeka 1IOK

11
BellleCTB ¥ MaTeprasioB B LIe/IsaxX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus "

1 KonnuectBo Teriotsl. Y genbHas bubmmoreka LIOK
TeII0eMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHMe TeTUIOBOTO OasaHca. bubmmoreka LIOK
Teryio00MeH U TEMJIOBOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHast paboTa

14 "UccnenoBanue siBleHUs bubmioreka LIOK
TerIooOMeHa MpY CMeIlBaHu! https://m.edsoo.ru/ff0a6a98
X0JIOZIHOM Y Topsiueit BoAbl"
PacueT KonuuecTBa TemnioOThI,

15 Heo0X0JUMOro [IjIsl HarpeBaHUs Tefa
Y BbIZIeJIIEMOTr0 UM MPU OXJIXKeHUH

16 JlabopaTopHasi pabora "OmnpeziesieHre bubmmoreka IIOK
y/le/TbHOW TEeM/I0eMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y ie/ibHasi TeryioTa bubmmoreka LIOK
CropaHust https://m.edsoo.ru/ff0a7b5a
IlnaBseHune U OTBEp/EBaHUE

18 KPUCTa/UTMUeCKUX TeJsl. Y le/IbHas Bubmmorexa LIOK

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

TerIoTa I/1aBaeHus

19 JlaboparopHas paboTta "Ormpe/ieneHue bubmmoreka LIOK
yZAeJbHOU TeI/IoThI T/1aB/eHus Jibaa" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3oBaHue U KOHZeHCaL[Hsl. bubmmoreka IIOK
Ucriapenue https://m.edsoo.ru/ff0a740c

21 Kurnienue. Y nenbHas Terviora bubmmoreka IIOK




rapooOpa3oBaHus ¥ KOH/IeHCaIUH.
3aBUCUMOCTh TeMIlepaTypbl KATIeHUS
0T aTMOC(epHOTO0 JaBIeHust

https://m.edsoo.ru/ff0a786¢

22

Brnaxx#aocTts Bo3ayxa. JlabopatopHast
pabora "OmnpezeneHue
OTHOCHTE/TbHOM BIQXKHOCTH BO37yxa"

bubmmoreka IIOK
https://m.edsoo.ru/ff0a7628

23

Perienue 3a/1au Ha orpe/iesieHHe
B/JIA)KHOCTH BO3/[yXa

24

[TpuHLMTIBEI pabOThI TEMIOBBIX
nBuraresieif. [TapoBasi Typ6uHa.
[lBuraresib BHyTPEHHETO CTOPAHUSI

25

KII/[ TerioBoro gsurareris.
TernoBele ABUraTe/IN U 3allUTa
OKpYKarollleld cpefibl

Bbubmoteka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHHs Y TIpeBpallleHus
SHEepPruy B TeIJIOBBIX MpoLieccax

27

[ToaroToBKa K KOHTPOIBHOM paboTe
1o Teme ""Ter/ioBbie SIBJIEHUSI.
N3meHeHre arperaTHbIX COCTOSTHUM
BelljecTBa"

bubmmoreka IIOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHast pabora o Teme
"TerioBele siBieHUs. MI3MeHeHHe
arperaTHbIX COCTOSIHUM BeljecTBa"

bubmioreka 1IOK
https://m.edsoo.ru/ff0a86ae

29

AnekTpu3auus Ten. [IBa poja
3/IeKTPUUECKUX 3apsiioB

30

Ypok-uccienoBaHue " DieKTpusanus
TeJ UHAYKLMeN U TIpU
COTIPUKOCHOBEHUU"




BBBI/IMO,Z[EI‘/JICTBI/IG 3dpSA’KE€HHBIX TeJl.

bubmoTeka 1IOK

31
3akoH KysioHa https://m.edsoo.ru/ff0a87e4
OnekTpuyeckoe roJie.
39 HanpsykeHHOCTB 3/1eKTPUUeCcKoro bubmmoreka LIOK
niosig. [IpyHLMI cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUUECKUX T0/Iei
Hocurenu snektpyuyeckux 3apsijjoB.
33 OnemeHTapHbIl 3aps. CTpoeHUe
aToma
34 [IpoBOJHUKY Y JU3/IEKTPUKU. 3aKOH bubmioreka LIOK
COXpaHeHUsl 3JIeKTPUUECKOro 3apsija https://m.edsoo.ru/ff0a8ef6
35 Pelienue 3aau Ha nprMeHeHve bubmioreka LIOK
CBOMCTB 3/IeKTPUUECKHUX 3apsiioB https://m.edsoo.ru/ff0a90cc
ONeKTpuYeCcKri TOK, YCJIOBUS ero
36 cyiectBoBaHus. VICTOUHMKM Bubmaorexa [TOK
ym ' https://m.edsoo.ru/ff0a95a4
5/IeKTPUUECKOI0 TOKa
37 [lercTBUS 3/1€KTPUUECKOT0 TOKA Bubmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
Ypok-ucciegoanue "/leiicTBue
38 3JIEKTPUYECKOr0 T10J151 Ha TIPOBOJHUKU 1
U [V3/IeKTPUKHU"
39 OneKTpuYecKuii TOK B MeTasuiax, bubmmoreka LIOK
JKUJKOCTSX U rasax https://m.edsoo.ru/ff0a9838
40 OneKTpuyeckas Lielb U eé COCTaBHbIe
4yacTu
Cwuna Toka. JTabopaTopHasi pabota
" bubmioTeka 1IOK
41 W3mMmepeHue v peryavupoBaHue CUJIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




OneKTpuyecKoe HarpspkeHue.
BonbTmetp. JlabopaTopHasi paboTa

Bbubmioreka LIOK

42 . 0.5
WsmepeHue v peryavpoBaHue https://m.edsoo.ru/ff0a9e14
HarpspkeHus"
43 CornpoTtyBiieHue NMPOBOJAHUKA. bubmoteka LIOK
Y jenpHOe COMpOTUB/IEHKE BelecTBa https://m.edsoo.ru/ff0aa738
JlabopaTopHasi paboTa "3aBUCUMOCTb
44 3/IEKTPUYECKOT'0 COTIPOTHUBI/IEHUS 1 bubmmoreka LIOK
IIPOBOJIHMKA OT €ro JJ/IMHEI, T/IoIasu https://m.edsoo.ru/ff0aa738
TI0IIepeYHOro CceyeHUs U Marepuasna”
3aBUCUMOCTb CUJIbI TOKA OT
45 HanpspkeHWs. 3aKkoH OMa i1 ydacTKa bubmmorexa ITOK
P ' ALY https://m.edsoo.ru/ff0aa44a
Lenu
JlaboparopHasi paboTa
"MccnemoBaHye 3aBUCHMOCTU CUJIBI
46 TOKa, U, ero uepes pe3nucTop, OT 1 Bubmmorexa TIOK
» AV pesp P, https://m.edsoo.ru/ff0aa04e
COMPOTHUBJ/IEHUS PE3UCTOPA U
HarnpsKeHus: Ha pesucrope”
47 [TocnegoBartesibHOe U Mapasie/ibHOe
CoeJlMHeHNUs [IPOBOJHUKOB
JlaboparopHasi paboTta "TIpoBepka
48 TIpaBW/Ia CJI0KeHUsI HallpsDKeHWH TIpU 1 Bbubmoteka LIOK
MocCJieJOBaTe/IbHOM COeUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlabopaTopHasi pabora "TIpoBepka
49 TpaBuJia [JJisd CU/IbI TOKA MIPU 1 bubmmoreka LIOK

rapasiie/IbHOM COeMHeHUU
pe3ucTopos”

https://m.edsoo.ru/ff0aadle




Perienne 3a44d4 Ha [IpUMEHEHNE

bubmmoreka IIOK

50 3akoHa OMa /11 pa3/IMuHoro
AP https://m.edsoo.ru/ff0aaf8a
coe/IMHeHUsI IPOBOJAHUKOB
51 PaboTa ¥ MOIIIHOCTb 3/IEKTPUYECKOTO bubmmoreka LIOK
TOKa. 3aKoH [I)koyJif-JleHua https://m.edsoo.ru/ff0ab124
JlabopatopHas pabora "OmnpeeneHve
52 a60prI u l1?/[0 PlI)OCTI/I aneKTpHieCKoro Bubmiorexa LIOK
p Y U—l p https://m.edsoo.ru/ff0ab3e0
TOKa
OnekTprUUecKue 1ery U oTpeburenu
53 3/IeKTPUYECKOU SHEepPruu B ObIT Bubmiorexa LIOK
p p y: https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanue
54 ITocTosTHHBIE MArHUTLI, UX
B3aHUMO/IeCTBHE
55 Ypok-ucciiegosanue "M3yueHue bubmmoreka LIOK
110J1e¥ TIOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHoe 1osie. MarHuTHoe I110j1e
56 3eM/IU U ero 3HaueHue I )KU3HU Ha Buimuoreka HOK
A https://m.edsoo.ru/ff0acOba
3emie
[ToaroToBKa K KOHTPO/IBHOM paboTe
10 TeMe "3DJIeKTpUUeCcKue 3apsiibl.
P PAA bubmmoreka LIOK
57 3apspKeHHbIe Tesa U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMO/IelCTBUsI. [ToCTOSTHHBIN
3JIEKTPUUECKUM TOK"
58 KonTponbHast paboTa 1o Teme bubmioTeka 1IOK

"DeKTpUueckue 3apsbl.
3apsbKeHHbIEe Tesla U UX
B3auMO/IeCTBUs. [ToCTOSTHHBIN
ssiekTprueckuil Tok" / Becepoccutickas

https://m.edsoo.ru/ff0abea8




npoBepouHasi paboTta

59

Pe3epBHbIit ypok. PaboTa ¢ TekcTamu
1o Teme "[ToCTOSTHHBIN
3/IeKTpUUeCcKUi TOK" / Becepoccuiickas
npoBepouHasi paboTa

bubmoTeka 1IOK
https://m.edsoo.ru/ff0acdc6

60

OneiT JpcTrena. MarHuTHOe MoJie
3JIEKTPUUECKOro TOKa MarHutHoe
ToJie KaTyLIKHU C TOKOM

bubmioTeka 1IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHVe 3/1eKTPOMarHUTOB B
TexHuKe. JlaboparopHast paboTa
"N3yueHue JelCTBYUSI MarHUTHOT'O
I10/151 Ha TIPOBOJHKUK C TOKOM"

0.5

bubnuoreka LIOK
https://m.edsoo.ru/ff0ac74a

62

ONeKTpoJBUraTe/b OCTOSHHOIO
TOKa. Vcrionb3oBaHue
3/1eKTpPO/iBUraTesieil B TeXHUUeCKUX
yCTPOWCTBaxX U Ha TPAHCIIOPTe.
JlaboparopHast paboTa
"KoHCTpyupoBaHue 1 U3yueHue
paboThI 31eKTpoABUraTess"

bubmioTeka 1IOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel ®@apazesi. 3aKOH
3J1eKTPOMAarHuTHOM UHAYKLUU.
ITpaBusno JleHija

64

OnekTporeHepatop. Criocobbl
TOJTyYeHUs! 3/1eKTPUUeCKOW SHepPrUu.
ONeKTpOCTaHLIMY Ha
B0O30OHOB/ISIEMBIX UICTOUHHUKAX
SHEepruu

65

[ToaroToBKa K KOHTPO/IBHOM paboTe




I10 TeMe "DJIeKTpUUYecKue U
MarHUTHBIE B/IeHUS"

KonTtponbHast pabora o Teme

bubmioTeka 1IOK

66 SﬂeKTP'I:IqECKHe 1 MATHHTHRIE 1 https://m.edsoo.ru/ff0acb14
SIBJIEHUSI

67 Pe3epBHbIit ypok. PaboTa ¢ TekcTamu 1 bubmmoreka LIOK
rno teme ""TenyioBble sAB/I€HUS" https://m.edsoo.ru/ff0accSe

68 Pe3epBHbIi ypok. PaboTa ¢ TekcTamu 1
1o Teme "MarHuTHbIe sIBJIeHUs"

OBLIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPO'PAMME




9 KJIACC

KonnuyecTBo yacos JJIeKTPOHHBIE
Ne Jara nu¢poBbIe
Tema ypoka Konrtposbhbie | IIpakTnuecku
n/n Bcero u3yueHusi | oOpa3oBaTe/bHbIE
padoThI € paboThI
pecypchbl

1 MexaHHuUeCKoe JBH)KEHUE. 1
MarepuasibHasi TOUKa

5 Cucrema orcyera. OTHOCUTEIBHOCTD 1 bubmoteka LIOK
MeXaHUUYeCKOr 0 JABWKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe NpsIMOJIMHeNHOe 1 bubmioreka LIOK
JBUKeHHe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe npsiMOIMHeHHOe

4 IBwkeHue. CpeiHsIsE U MTHOBEHHas 1
CKOPOCTb

c [IpsiMonMHeHOe paBHOYCKOpPEHHOe 1 bubnuoreka LIOK
[BIDKeHUe. Y CKopeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb TIPSIMOJTUHEMHOT'0

6 PaBHOYCKOPEHHOT'O [IBIDKEHUS. 1
I'paduk ckopocTu
JlaboparopHasi paboTta "OmnpeeseHre

. YCKOpeHUs Teja Ipyu 1 1 bubnuoreka IIOK
PaBHOYCKOPEHHOM JBUXXEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TJI0CKOCTH"

3 CBobopHoe mageHue Tes. OMbIThI 1
lanunes

9 PaBHOMepHOe BMXeHue 110 1 bubmoteka LIOK

okpy>xHocTu. [lepuoz u yactora

https://m.edsoo.ru/ff0ael76




obparrienust. JIuHelHasi ¥ yrjioBast
CKOpPOCTH

10 LleHTpOCTpEMUTE/IBHOE YCKOpEeHVe
1 [TepBbiii 3akoH HbtoTOHA. BekTop bubnuoreka LIOK
CUJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmoreka IIOK
PaBHOelicTBYO1Iast CU/ia https://m.edsoo.ru/ff0ae72a
13 Tpetwnii 3akoH HbtoTOHa. bubmoteka LIOK
Cynepno3uuus CUj https://m.edsoo.ru/ff0ae982
14 PeluieHue 3az1au Ha prMeHeHye BbubmmoTeka LIOK
3aK0HOB HbroToHa https://m.edsoo.ru/ff0aeb6c
bubmoreka LJOK
1 . r
> Cuna ynpyrocri. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemienne 3amau o teme «Cuna
YIIPYrOCTU»
17 JlabopatopHasi pabota «Omnpezenenye bubnuoreka LIOK
JKeCTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmoreka LJOK
18 CHna TpeHus https://m.edsoo.ru/ff0af738
19 Pemenwe 3amau o teme «Cuna bubnmoreka LIOK
TPEHHS» https://m.edsoo.ru/ff0afa26
20 JlabopatopHasi pabota "Omnpezenenve bubnuoreka IIOK
Ko3(pduieHTa TpeHUs1 CKOMbXeHUs " https://m.edsoo.ru/ff0af8be
Pemienue 3amau 1o TeMe "3aKOHBI
21 Hetotona. Cuna ynipyroctu. Cuna Bubmiorexa [JOK
o yrpy ' https://m.edsoo.rw/ff0afb8e
TpeHust
22 Cuiia TsDKeCTH M 3aKOH BCEMUPHOI0 bubmoteka LIOK




TATOTeHUsI. Y CKOpeHre CBOOOTHOTO
najIeHust

https://m.edsoo.ru/ff0af044

Ypok-koHbepeHLus " [IBuykeHre Tes

23 BOKPYT I'PABUTALIMOHHOIO L[eHTpa
(Conneunas cucrema). I'aakTukuy"
Pemienue 3afau o teme "Cuna Bu6 LOK
nbnoreka
24 TSDKeCTU Y 3aKOH BCEMUPHOT0
" https://m.edsoo.ru/ff0af5f8
TACOTEHUsI
75 ITepBas KocMUYecKasi CKOpOCTb. bubmoreka LJOK
HesecomocTs U neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuasbHON TOUKH.
AOGCOTIOTHO TBEPZOE TeJIO. Bu6 LOK
, nbmoTeka
26 PaBHOBecue TBEpOro Tesa C
. N https://m.edsoo.ru/ff0afe36
3aKperuvIéHHOM OChbIO BpalljeHUsl.
MowmeHT cunbl. LeHTp TskecTn
PaBHOBecue MaTepUa/ibHOW TOUKH.
AOGCoIOTHO TBEPZOE TeJIO.
27 PaBHOBecue TBEpAOTO Tena C
3aKpeIIeHHOM OCbIO BpallleHMUs.
MowmeHT cunbl. LleHTp TskecTr
)8 Peiienue 3azau 1o teMe "MoMeHT bubmoteka LIOK
cunel. LleHTp TsDKECTH" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPO/IBHOM paboTe 110 Eut 1OK
nbnmoreka
29 TeMme "MexaHHUUeCKOe JIBU)KEeHHe.
. ps://m.edsoo.ru
B i https:/m.ed /££0b0408
3aUMO/IeHCTBUe TeJl
KonTposbHas paboTa 1o Teme
R bubmoteka LJOK
30 MexaHuueckoe JBUKeHUe.

BsaumogeiictBue Ten"

https://m.edsoo.ru/ff0b06ec




Vmrnynbc Tesna. VIMItyibC cuiibl. 3aKOH

bubmoreka IIOK

31 COXpaHeHus1 UMITyJibCa. YTIpyroe u
P Y o by https://m.edsoo.ru/ff0b07fa
Heynpyroe B3auMo/lelCTBUe
3 Peruienue 3azau 1o teme "3akoH bubmmoreka LIOK
COXpaHeHusl UMILyJibca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHbepeH1us "PeakTUBHOe
JIBI)KeHHe B [IPUpPO/ie U TeXHUKe"
Bubmoteka 1IOK
34 M 6
EXAHMAECKad paboTa 1 MOIHOCTD https://m.edsoo.ru/ff0b0a84
35 PaboTa CUIIbI TSDKECTH, CHTTbI bubnuoreka IIOK
YIIPYTOCTHA U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHast paboTa «OripeienieHue
36 paboThI CUTBI TPEHUS TIPU
PaBHOMEPHOM /JIBWJKeHHUHU TeJia I10
TOPH30HTAILHOM TTOBEPXHOCTH»
37 CBsI3b 3HEpruu 1 paboThl.
[ToTeHumanbHas sHeprus
o Kunetnueckas sHeprusi. Teopema o bubmoreka IIOK
KUHETUYeCKOW SHeprumn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUs SHepruu B
MeXaHUKe
40 JlaboparopHast paboTta «l/3yueHue bubnmoreka LIOK
3aKOHA COXpaHeHusl SHeprum» https://m.edsoo.ru/ff0b12fe
A1 KonebaTtenbHoe IBW)KeHHE U ero bubmoreka LIOK
XapaKTepUCTHUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxatroiue KojaebaHusl. bubnuoreka IIOK

BBIHY)KAEHHI:IE KoJie0aHus. Pe3oHaHC

https://m.edsoo.ru/ff0b20f0




43

MaTtemaTrueckyii U Npy>KUHHBIA
MasiTHUKH

44

Ypok-ucciiefoBaHue «3aBUCUMOCTb
nepro/ia KosiebaHui OT KeCTKOCTH
TIPY>KMHBI ¥ MacChl rpy3a»

Bubmoteka 1IOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpallieHre 5HEPTUM TIPU
MeXaHUUeCKUX KoeOaHUsIxX

46

JlaboparopHast pabota «OrnpeieneHue
YaCcTOThI ¥ TIepHOZa KoJiebaHui
MPY>KUHHOTO MasiTHUKa»

bubmoreka LJOK
https://m.edsoo.ru/ffOblaec

47

JlabopatopHasi pabora «I[TpoBepka
He3aBUCUMOCTH Tiepro/ia KoJiebaHui
rpy3a, MO/BEIIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnuoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexanuueckue BoiHbI. CBOMCTBA
MeXaHUJeCKUX BOJH. [1pogosibHbIE U
TIOTIepeyHble BOJTHbI

bubmmoreka IIOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koH¢epeH1us "MexaHUueckKue
BOJIHBI B TBEPJOM TeJIe.
CelicMryeckue BOJIHBI"

50

3BYK. PacripocTpaHeHue u oTpakeHue
3ByKa

51

Ypok-uccnenoBanue "HabropeHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acToTh!"

52

['POMKOCTB 3ByKa U BBICOTa TOHA.
AxycTryeckuid pe3oHaHC

53

Ypok-KoHbepeHLus "YIbTPa3ByK 1

bubmioreka LJOK




rMH(Pa3ByK B NIPUPO/ie U TeXHUKe"

https://m.edsoo.ru/ff0b23ca

[ToaroTOBKa K KOHTPO/IBHOM paboTe 110

R bubmoreka LIOK
54 TeMe "3aKOHbI COXpaHeHUs.
" https://m.edsoo.ru/ff0b25f0
MexaHnueckue Koie0aHUsI U BOJTHbI
KoHTponbHast paboTa 1o teme
55 "3aKoHbI COXpaHeHHs. MexaHuuyeckKue
Koj1e0aHusI ¥ BOJIHBI"
56 OJIeKTPOMarHUuTHoe T10J1e. bubnuoreka IIOK
OJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoricTBa 3/1eKTPOMarHUTHBIX BOJH
Ypok-koHbepenuus "Ilkana
58 3/IeKTPOMAarHUTHLIX BOJIH. bubmoreka LIOK
Vcrionb30BaHye 3/1eKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH [IJIS1 COTOBOM CBSI3U"
Ypok-uccienosanue "3yuenue
. bubmoreka IIOK
59 CBOWCTB 3/1IeKTPOMAarHUTHbBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6c¢
TIOMOILIbI0 MOOMTBHOTO TesiepoHa
Perrenuie 3az1au Ha onpejeneHue
60 YacTOThI U JJIMHBI 37IEKTPOMarHATHOU
BOJTHBI
OneKTpOMarHuTHas MpyUpo/ia cBeTa.
61 CkopocTb cBeTa. Bo/iHOBBIe CBOMCTBa bubmorexa OK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Wcrounuku cBeta. [IpsiMonurHeiiHOe
62 acrpocTpaHeHre CcBeTa. 3aTMeHUs bubmmorexa [JOK
pacrpoctp ' https://m.edsoo.ru/ff0b3658
CoviHuia 1 JIyHbl
63 3aKOH OTpa)keHusl CBeTa. 3epKasa. bubmoreka LJOK

Petiienue 3dJd4 Ha [NIpUMEHEHNE

https://m.edsoo.ru/ff0b38c4




3dKOHd OTPpa’>K€HHd CBETA

[IpesiomsieHve cBeTa. 3aKOH

bubmoreka LJOK

64
[IpeJIOM/IeHUS CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOe BHyTpeHHee OTpakeHue CBeTa.
65 Wcnosib30BaHue MOJIHOIO BHYTPEHHET 0 bubmorexa OK
TP https://m.edsoo.ru/ff0b3c5c¢
OTpa)keHUs B ONTUYECKHUX CBETOBOZAX
JlaboparopHas pabota "VccieqoBaHue
66 3aBMCUMOCTH YTIJ1a MPeIOM/IeHUs
CBeTOBOIO Jiyua OT yIJia [aJieHus Ha
rpaHulie "BO31yX-CTekao""
Ypok-koHbepeHius "Vcrnosib3oBaHue
67 TO/THOTO BHYTPEHHETr0 OTPa)kKeHUsI:
CBETOBO/Ibl, OIITUKOBOJIOKOHHAs CBA3b"
bubnuoreka IIOK
68 JIvH3bl. OnITHYeCKasi CUJia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
bubmoreka LJOK
69 [TocTpoeHue n3006paXkeHUH B JIMH3aX
P P https://m.edsoo.ru/ff0b444a
JlabopatopHasi pabota "Omnpezenenve
70 ok [c)HorE aCETOHHI/IH u OPI)TT'?AHECKOﬁ bubmorexa [JOK
y P - https://m.edsoo.ru/ff0b4206
CHJIbI coOMparoielt TMH3bI"
71 Ypok-koHbepeH1us "OnTuyeckre bubmoreka IIOK
JTUH30BBIe TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 ['y1a3 KaK ontuyeckas cucrema. 3peHue Bubmiorexa [JOK
- 9P https://m.edsoo.ru/ff0b4684
7 Ypok-koHbepeHius "edekTb
3penus. Kak coxpaHuTh 3peHue"
74 PasnoxxeHve 6enoro ceera B CIIEKTP. bubmoteka LIOK

OmnbiTel HetoToHA. CrtokeHue

https://m.edsoo.ru/ff0c0f4c




CIIeKTPdJ/IbHbIX IIBETOB. 'Z[I/ICHepCI/IH
CBeTa

JlabopatopHasi pabota "OmnbITHI 10
passioxkeHuro 6es1oro cBeta B CIIEKTP U

75 BOCIPUATHIO LBeTa IpeMeTOB IIPU UX Bubmorexa OK
P u pea P https://m.edsoo.ru/ff0cOe2a
Ha0JTFOZIeHNH uepe3 1BeTOBbIe
¢bunbTphl"
Ypok-ripakTuKyM "BosiHOBBIE
76 CBOMCTBA CBeTa: JUCIepCus,
vHTepdepeHLus U gudpakius”
s OnbiTel Pe3epdopaa v ryiaHeTapHas bubnuoreka LIOK
MO/ies1b aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Mogens atoma bopa
Wcnyckanve v norJiomjeHue ceeTa
79 atomoM. KBaHThbI. JIuHeluaThIe Bubnmorexa [JOK
) ' https://m.edsoo.ru/ff0c144c
CIeKTPHI
80 Ypok-npakTiky™m "HabsogeHne Bbubmoreka LIOK
CITeKTPOB UCITyCKaHHUA" https://m.edsoo.ru/ff0c1550
81 PafnoakTMBHOCTE U €8 BU/IbI bubmorexa OK
A A https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOro szapa. HyknonHnas bubmoteka LIOK
MO/ie/b https://m.edsoo.ru/ff0c18ac
83 PapnoakTyBHbBIe TIpeBpalljeHus. bubmoreka LJOK
N3oTorbl https://m.edsoo.ru/ff0clal4
84 Perienue 3azau 1o teme: bubmoreka LJOK
"PagroakTUBHBIE TIpEBpaIleHus " https://m.edsoo.ru/ffOc1b4a
85 [Tepuop nionypacriaga




Ypok-koH¢epeHLus "PasrioakTUBHbIE

86 W3/IyUYeHUs B IIPUPOJe, MeJULIuHe Bubmorexa OK
Y " PHPOAS, MEAHIIHE: https://m.edsoo.ru/ff0c2126
TeXHUKe
AnepHble peakiiuy. 3aKOHBI
87 C(fX paHEHIEH 3au OBOT'0 ¥ MacCOBOTO Bubmorexa [JOK
P pAA https://m.edsoo.ru/ff0c1c58
yucen

38 OHeprus CBsA3U aTOMHBIX szep. CBs3b bubnuoreka LIOK
MaccChbl ¥ SHEPTUU https://m.edsoo.ru/ffOc1d7a

89 Pemenue 3azmau o teme "AnepHbie
peakmn"”

90 Peaxijuu cuHTe3a u feneHus sigep. bubmoreka IIOK
Nctounrku sHeprumn CoJiHLIa U 3BE3], https://m.edsoo.ru/ff0c1e88
Ypok-koHdepeHLus "fnepHas

91 SHepreTuka. [leiicTBus
PaZiIMOaKTUBHBIX U3/TyYeHUHN Ha )KUBbIE
OpraHu3MsbI"

[ToAroTOBKa K KOHTPO/IBLHOM paboTe 1o

9 TeMe "DJIeKTPOMarHUuTHoOe I1oJie. bubmoreka LIOK
OJIEKTPOMarHUTHbIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanTOBEIE siB/IEHUSA"

KoHTponbHast paboTa 1o teme

93 "D/IeKTpOMarHMTHOe T10J1e.
OeKTPOMarHUTHbIE BOJTHBI.
KBanTOBEIE siB/IEHUA"
[ToBTOpeHue, 0b600IIEHNE.

94 JlabopaTopHble pabOThI IO KYpC Bubmorexa [JOK
» ADOPATOPHbIE PAOOTEL MO KyPEy https://m edsoo.ru/ff0c245a

B3aumogencTtBue Ten
95 [TorTOpeHue, 060011eHIe. PelieHue bubmoreka LJOK




pacueTHBIX M KaueCTBEHHBIX 3a/a4 I10
TeMe "TeruioBble mpoLiecch!”

https://m.edsoo.ru/ff0c2572

[ToBTOpeHue, 06001IeHe. PemieHne

96 ACUeTHBIX U KaUeCTBEeHHBIX 3a/au I10 1 Bubmiorea [IOK
P A . https://m.edsoo.ru/ff0c2a22
teme "KII/] TerioBbIX aBuraresen"
[TorTOpeHue, 060011eHe. PelieHue
97 ACYeTHBIX Y KaUeCTBEeHHBIX 3a/1a4 I10 1 Bubnorexa LIOK
P A https://m.edsoo.ru/ff0c2b30
TteMme "KII/] a;mekTpoycTaHOBOK"
[ToBTOpeHMe, 060011[eHNe.
98 JlabopaTopHbIe pabOTHI 110 KYPC 1 1 Bubmiorexa LIOK
paTop p ypey https://m.edsoo.ru/ff0c2c52
"CBeTOBbIe gBIeHUsd"
[ToBTOpeHUe, 06061IeHMe. PaboTa C
99 TeKCTaMH I10 TeMe "'3aKOHBI 1 Bubmiorexa LOK
B https://m.edsoo.ru/ff0c2d6a
COXPaHeHHUsI B MeXaHUKe
[ToBTOpeHue, 060011eHKe. PaboTa c
100 TekcTamu 1o teme "Kosiebauusa u 1 Bubmiorexa HOK
) https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 06o061eHue. PaboTa c
101 TeKcTaMH 110 TeMe "CBeTOBLIe 1 Bubmaorexa HOK
" https://m.edsoo.ru/ff0c3044
SABJICHUA
[ToBTOpeHue, 060611eHKe. PaboTa c
102 TeKkcTaMu 110 TeMe "KBaHToBas U 1
sinepHast pu3uka"
OBUIEE KOJIMYECTBO YACOB I10 102 57

[TPOI'PAMME







ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJ/IbTATBI OCBOEHUSA
OCHOBHOM OBPA30BATEJ/IbHOM IIPOTPAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

7 KITACC

Kop
npoBepsieMoro
pe3y/ibTarTa

IIpoBepsiemble NpeAMeTHbBIE pe3y/IbTaThl 0CBOEHUsS] 0OCHOBHOM
oOpa3oBaTe/IbHOM MPOrpamMMbl 0CHOBHOI0 00111ero o6pa3oBaHus

1.1

HCI10J/Ib30BaTh M3yU€HHbIE TTOHATUA

1.2

pa3/inyaThb SABJIEHHA I10 OIMMMCAHHUIO HMX XdPAKTE€PHBIX CBOMCTB U Ha

OCHOBe OTIbITOB, IEMOHCTPUPYIOLIMX JJaHHOe (U3NUeCcKoe sIBJieHHe

1.3

pacrio3HaBaTh TMpOsiB/ieHWe U3Y4YeHHBIX (U3NUeCKUX SBJIeHUA B
OKpY’KalollleM MUpe, B TOM uuciie (u3nueckue siBjieHUsi B TPUPO/eE,
TP 3TOM T1€PEeBOAUTH MPAKTUYECKYIO 3a/lauy B yueOHYIO, BbIIESTh

Cyll|eCTBeHHbIe CBOMCTBA (NPU3HAKKM) (PU3NUYECKUX SIBJIEHUU

1.4

OMHUChIBaTh H3y4YeHHble CBOMCTBA Tel M (pU3UUECKHe SBJIEHUS,
WCToJb3ysi  (u3nueckre BeNWYUHbI, TPU OMUCAHUU TPaBUIbHO
TPAaKTOBaTb (PU3UUECKUII CMBIC/I HWCIOAb3yeMbIX BeIUUYMH, HUX
0003HaueHUs1 ¥ eJUHULIbI (PU3UUECKUX BeTMUMH, HAaXOAUTb (OPMYJIBI,
CBSI3bIBAIOLL{ME  JlaHHYIO (DU3UUYECKyl0 BeIMUMHY C JApYTrUMHU
BeJIMUMHaMM, CTPOUTb  Tpa(UKu  U3yUeHHbIX  3aBUCHUMOCTeH

br3nueCcKrx BeJIMYUH

1.5

XapaKTepr30BaTb CBOMCTBA Tes, (pu3nueckue siBl€HUS U TMPOLIeCChI,
WCIIOJIb3ySl M3yYeHHble 3aKOHbl, NpPU 3TOM /[iaBaTb CJIOBECHYO
GopMyMpOBKY 3aKOHa M 3alMCblBaTb ero MaTeMaTHuecKoe

BbIDa’K€HHE

1.6

O0BSICHATL (pU3MUecKue siBeHHUs, TIPOL[eCChl M CBOWCTBA TeJ, B TOM
ync/ie W B KOHTEKCTe CUTyaludd MpPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbISIBJSITb MPUUMHHO-C/IE[ICTBEHHbIE CBSI3M, CTPOUTH
o0bsicHeHWe W3 1 — 2 JIOTMUECKWX IIIaroB C Ormopod Ha 1 — 2
M3y4YeHHbIX CBOMCTBA (hM3UUECKUX sIB/IeHUH, (U3UUeCKUX 3aKOHA WU

3dKOHOMEPpHOCTHU




1.7

pellaTh pacyéTHble 337aud B 1 — 2 [elCTBUS], WUCIO/b3Ysl 3aKOHBI U
dbopMyibl, cBsi3bIBarolue (hr3nuecKre BeJIMUMHbBI: HA OCHOBe aHasn3a
yC/IOBUSL 33/lauM  3alMCbiBaTb KpaTKoe YC/IOBHUe, TOJCTaBJAThH
¢bur3nueckre BeIMUMHBI B (JOPMYJIbI U NPOBOJAUTh PACUéThbl, HAXOAUTh
CMpaBOYHbIE JIaHHbIE, HeOOXOAWMBIE /sl PeIIeHUs 3a/Jau, OIleHUBATh

pealMCTUUHOCTh TI0/TyYeHHOU (PU3nuecKol BeJTMUMHbI

1.8

pacro3HaBatb TPOO/IeMbl, KOTOpble MO>KHO DEIIWTb TIPU TTOMOIIU
¢bu3MuecKUx MeTOZIOB, B OMUWCAHWU UCC/Ie[IOBAHUS  BbIJEJATh
TpoBepsieMoe  TIpeANoJioKeHue  (TUIIOTe3y), pasiuMyatb U
VWHTEPIPeTHPOBATh TIOJyUYeHHBIN pe3y/bTaT, HAXOJUTh OIIMOKA B

XOo/Jie OIlbITd, Ae/1aTh BBIBOJBI I10 €r0 pe3y/ibTaTaM

1.9

NIPOBOZIUThL ONbITHI 10 HaOMOJeHHI0 (U3NUeCKUX SIBIeHUW Wd
¢u3nueckUx  CBOMCTB  Tel:  ()OpMyJ/MpOBaTb  IpPOBepsieMble
NpeArioNoXKeHusi,  cobupaTh  yCTAHOBKY M3  TPe/JIO)KeHHOTOo

000pyj0BaHus, 3aMUCHIBATh X0/ OMbITa U (JOPMYTMPOBATh BHIBO/IBI

1.10

BBITIOJIHATh TIPSIMble M3MePeHUsi C WCI0/Ib30BAaHWEM aHaJOroBbIX U
IUGPOBBIX MPUOOPOB, 3aMMChIBATh TOKa3aHUsI MPUOOPOB C YUYETOM

3a/JaHHOM aOCOJTFOTHOM TTOTPEITHOCTH U3MepeHuH

1.11

MPOBOJIUTL  HCCAe[OBaHWE  3aBHCHMOCTH  OJHOM  (pu3nueckKou
BeJIMUMHBI OT JPYroil C WCIO/Mb30BaHUEM TMIPSIMBIX HW3MepeHUl,
y4acTBOBaTh B IJIAHWUPOBAaHWM yueOHOTrO HCC/Ie[loBaHUs, COOMpAaTh
YCTaHOBKY U BBITIOJIHSTD U3MepeHUs, Cieflysl TIPeJIOKeHHOMY TJIaHy,
(buKcUpoBaTh pe3y/abTaThl ITOYYeHHOM 3aBUCUMOCTH (PU3HMUeCKUX
BEJIMUMH B BH/Ie MPeJIOKEeHHBIX TaO/vI] U TpadUKoB, [1e71aTh BbIBOZBI

TI0 pe3y/ibTaTaM UCC/IeJOBaHUS

1.12

MPOBO/IUTh KOCBEHHble U3MepeHusi (PU3UUeCKUX BeTUUUH, Creaysi
TIpe/IJI0’KeHHON MHCTPYKIMU: TIPY BBITIOJTHEHUH WU3MepeHUid coOupaTh
5KCIIePUMEHTA/IbHYH0 yCTAaHOBKY M BBIUMC/ISTH 3HAu€HHWE HCKOMOU

Be/IMYHHBI

1.13

cobmofaTh TpaBW/Ia TeXHUKM 0Oe3omacHocTd Tipu  paborte cC

nabopaTtopHbIM 000py/[0BaHHEM

1.14

yKa3blBaTb TPUHLUIBI  JIeMCTBUS TMPUOOPOB Y TEeXHUUECKUX
YCTPOWCTB, XapaKTepr30BaTb MPUHLUIMbI [I€MCTBUSI H3YUYEHHBIX
NMpUOOPOB U TEXHUUYECKUX YCTPOWCTB C TIOMOIIBI0 WX OIMCAHUS,

WCTIO/b3ysl 3HaHWSI O CBOWCTBaX (PM3HWUYECKUX SIBJIGHUA U




HeoOxo/iMbIe r3nuUecKre 3aKOHbI U 3aKOHOMEPHOCTU

1.15

MPUBOAUTL TIpUMepbl  (HaXOJuUThb HH(OpPMALMIO O TMpHUMepax)
MPAKTUUeCKOT0 UCTO/b30BaHUsl HU3UUeCKUX 3HAHUM B TIOBCEJHEBHOU
KU3HU i1 obecriedeHusi 6Ge3omacHOCTH Tpu  obOpalljeHuu ¢
npubopaMu ¥ TEXHUYECKUMU YCTPOUCTBAMH, COXpaHEHHSs 3/[0POBbs U

COGJII-O,E[EHI/IH HOPM 35K0JIOTHY€CKOT' O IMoBeleHNs B OKPY)KaIOH_IEﬁ cpege

1.16

OCYIIIeCTBJISITh OTOOP MCTOUHHUKOB WHGOpPMAI[MK B CeTH VIHTepHeT B
COOTBETCTBUM C 3a/laHHbIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBe
MMEIOIIUXCA 3HAaHUW M TyTEM CpaBHEHUs] Pa3/IMYHbIX UCTOYHUKOB
BbIZIEJIITh MH(OPMALMIO, KOTOpas SIB/SIeTCS MPOTUBOPEUMBON WU

MOJKeT OBbITh HeJJOCTOBEPHOM

1.17

VICII0/Ib30BaTh 1pH BBITIOJTHEHUH yueOHBIX 3a/laHuM
HayuYHOTOMY/ISIPHYI0 ~ JIUTepaTtypy  (U3WYEeCKOro  COJeprKaHus,
CTpaBOYHble MaTepuasbl, pecypchl ceTu VIHTepHeT, B/azeThb
npuéMamMM KOHCIIeKTUPOBAHUsI TeKCTa, rpeobpa3oBaHust MH(GOpMaLUU

13 O/IHOM 3HAKOBOW CHUCTEMbI B IPYTYIO

1.18

co3/iaBaTh COOCTBeHHbIe KpaTKHe MUChbMEHHbIe M YCTHBIE COOOIIeHus
Ha OcCHOBe 2 — 3 WCTOUHHMKOB UHPOpPMAILMK (PU3NUIECKOTrO
cofiep>KaHusi, B TOM YKC/e TyO/JIMYHO ZiesiaTb KpaTKyie COOOILeHUs O
pe3y/ibTaTax IPOEKTOB W/IM Y4YeOHbIX WCCIeOBaHUM, TIPH 3TOM
rPaMOTHO MCII0/Ib30BaTh HW3Y4YeHHBIM TOHSTUMHBIA anmnapar Kypca

(bu3MKY, COMPOBOXK/AATh BBICTYILIEHUE MTpe3eHTaLuen

1.19

TIPY BBITTOJTHEHHH yueOHBIX TIPOEKTOB W MCC/Ie[0BaHUI PaCIpefensiTh
00513aHHOCTH B TPYIITie B COOTBETCTBUU C IOCTAB/IeHHBIMU 3a/layaMHy,
CeauTh 3a BBIMOJTHEHWEM I7laHa [IeHCTBUM, a/leKBaTHO OLIeHHMBAaThb
CcOOCTBeHHBIM BK/IaJ, B [IeSTebHOCTb TPYIIbl, BbICTPaUBATh
KOMMYHUKaTUBHOE B3aUMO/IeICTBUE, yUWThIBast MHeHHe

OKDPY’KaroLnx

8 K/IACC

Kopg
NpoBepsieMoro
pe3y/ibTara

IIpoBepsiemblie NpeAMeTHBIE Pe3y/IbTaThl 0CBOeHHA 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI 0CHOBHOTO 0011iero o0pa3oBaHus

1.1

HCI1I0/1b30BATh ITOHATHA




1.2

pa3/inyaThb SABJIEHHA T10 OIMMKMCAHUIO HMX XdPAKTE€PHBIX CBOMCTB U Ha

OCHOBe OTbITOB, IEMOHCTPUPYIOLIMX JJaHHOe (U3NUecKoe sIBJieHHe

1.3

pacro3HaBaTh TMpOsiB/ieHWe U3Y4YeHHBIX (U3NUeCKUX SBJI€HUA B
OKpY’KalollleM MUpe, B TOM uuciie (u3nueckue siBjieHUsi B TPUPO/E,
TIPYU 3TOM T1€PEBOAUTH MPAKTUYECKYIO 3a/lauy B yueOHYIO, BbIIE/STh

Cyll|eCTBeHHbIe CBOMCTBA (NIPU3HAKKM) (PU3NUYECKUX SIBJIEHUU

1.4

OMHUChIBaTh H3y4YeHHble CBOMCTBA Tel W (pU3UUECKHe SBJIEHUS,
WCToJb3ysi  (u3nueckre BeNMUYUHbI, TPU OIMUCAHUU TPaBUILHO
TPakTOBaTb  (M3WYECKUH  CMBIC ~ HWCTOMb3yeMbIX  BeJIMUMH,
0003HaueHUs1 ¥ eJUHULIbI (PU3UUECKUX BeTMUMH, HaXOAUTb (POPMYJIBI,
CBSI3bIBAIOLL{ME  JIaHHYIO (DU3UUYECKYl0 BeIUUMHY C JApYrUMHU
Be/IMUMHaMM, CTPOUTb  Tpa(UKu  U3yUeHHbIX  3aBUCHUMOCTeH

¢bur3nuecKrx BeJIMYUH

1.5

XapaKTepr30BaTb CBOMCTBA Tes, (pr3nueckue sIBJ€HUS U TMPOLIeCChI,
WCIIOJIb3ySl M3yYeHHble 3aKOHbl, NpPU 3TOM /[iaBaTb CJIOBECHYO
GopMyMpOBKY 3aKOHa M 3alyCblBaTb ero MaTeMaTHuecKoe

BbIDa’K€HHE

1.6

00BSICHATH (hH3UUeCKHe TIPOLeCChl U CBOWCTBA TeJl, B TOM UMC/e U B
KOHTEKCTe CUTyaldd MpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh TIPUUHUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH 00bsCHeHHe U3 1
— 2 JIOTMYeCKUX IIaroB C Tomoilbio 1 — 2 H3yuyeHHBIX CBOWMCTBa

¢bu3nuecKux sB/eHUN, GU3NUeCKHX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

peliath pacuyéTHble 3a7aud B 2 — 3 [eWCTBUS, UCMO/b3ysl 3aKOHbI U
(opMyibl, cBsi3bIBarOLMe (hH3MUeCKre BeJIMUUHBI: HA OCHOBE aHasu3a
yCJIOBUSI 33/lauM 3alMMChIBaTh KPaTKOe YCIOBUE, BbISIB/ISITH HEJOCTAaTOK
JlAaHHBIX [IJis pellleHust 3aflaud, BbIOMpaTh 3aKOHBI U (HOPMYJIbI,
HeoOXo/MMbIe [/l eé pelleHus], TPOBOJUTh PacuéThl U CPaBHUBATb
MoJjiyueHHOe 3HaueHue (QU3NUeCcKold BeJIMUMHBI C U3BECTHBIMU

JaHHBIMHA

1.8

pacrio3HaBatb TPOO/IeMbl, KOTOpble MOKHO DEIIUTb TIPU TTOMOIIU
(bu3MUeCKrUX MEeTOZ0B, UCII0/b3Ys OMKUCAHKe UCC/IeJOBaHUS], BbIJe/ATh
TpOBepsieMOe TpeJNoJIoKeHre, OLIeHHMBaTh ITPABW/IBHOCTL MOPsKa

TIPOBe/IeHUs UCCIIeIOBaHKs, JieJlaTh BbIBO/bI

1.9

MNpOBOAWTL OIIBITBI T10 Ha6H}O,£[6HI/IIO Cl)I/IBI/IIIECKI/IX SIBJIEHUN WU

(bu3MUecKux  CBOWCTB  Tela:  (pOpMy/JMpOBaTh  IIPOBepsieMble




TIpeATrIoNoXKeHusi,  cobupaTth  yCTAHOBKY M3  TIPe/JIOXKEHHOTO

000py/10BaHusI, OMMCHIBATL X0/ OIbITa ¥ JOPMY/TMPOBATh BHIBO/BI

1.10

BBITIOJIHATE TIpAAMble H3ME€PEHHA C HCII0/Jb30BaHUWEM dHa/IOTOBBIX
HDHGODOB N 1dTUUKOB (1)I/I3I/I‘IECKI/IX B€/IMYMH, CPABHHUBATL pPe€3YyJ/IbTAThI

M3MepeHu C yuéToM 3a/laHHON abCOJTIOTHOM TIOTPEITHOCTH

1.11

MPOBOAUTbL  MCC/Ie[loOBaHWE  3aBUCUMOCTA  OJHOW  (pu3nyeckoi
BeJIMUMHBI OT [JPYroll C UCIO0J/Ib30BaHUEM TIPSIMbIX UW3MepeHUH:
TJIaHUPOBaTh HCC/Ie/JOBaHKe, COOMpaTh YCTAaHOBKY U BBITIOJHSTH
vW3MepeHus, C/iefiys  TpeAJIO)KeHHOMY  TilaHy, (UKCHPOBATh
pe3y/bTaThl TIOJYYeHHOW 3aBUCHMMOCTH B BUZe Tabiuil u rpaduKos,

Ae/1aTb BBIBOABI 10 pe3y/ibTaTaM MCC/1eJ0BAHUA

1.12

MPOBOAUTL  KOCBEHHble  u3MepeHUs  (PU3NUeCKUX  BeJUUUH:
TJIaHUPOBaTh W3MepeHusi, COOMpaTh IKCIIepUMEeHTaTbHYI0 YCTaHOBKY,
cnenys  TIpeJJIOKeHHOW MHCTPYKLUMM, W BBIYMC/IATH 3HaueHue

Be/IMYHHBI

1.13

COGJ’[I-OA&TB MpaBW/la TE€XHUKH 0e30macHOCTH npu pa60Te C

nabopaTtopHbIM 000py/[0BaHHEM

1.14

XapaKTepru30BaTh TIPUHIUIBI /IeHCTBUS HW3yUeHHBIX TPUOOPOB U
TeXHAYECKUX YCTPOMCTB C OMOPOM Ha WX OIWCAHUS, HCIIOJIb3Ys
3HAHUSI O CBOWCTBAX (U3WUYECKUX SIBJIEHUH U HeoOXoJumble

¢usnueckre 3aKOHOMEPHOCTH

1.15

PacCrio3HaBaThb IIPOCTHIE TEXHUYECKHUE yCTpOﬁCTBa N HU3MepUTe/IbHbIe
HDI/I6ODLI Mo CxeMaM U CXeMdTHUYHBIM PpHUCYHKdM, COCTaBJ/IATb CXE€MbI
3JIEKTPUUECKHX HQHEﬁ C T1ocjiedoBaTe/IbHbBIM W IlIdpa/l/ie/IbHBIM
coeqrHEeHHEM 3J/IEMEHTOB, pa3/inydas YC/I0BHEIE 0003HaueHus

3JIEMEHTOB 3JIEKTPUUECKHX HQHEﬁ

1.16

NPUBOJUTL  TIPUMeEPHl  (HaXOJUTh WMH(GOPMALMI0 O TIPUMEepax)
MIPaKTHYeCKOT0 UCTI0/Ib30BaHus (PM3MUeCKUX 3HAHHUM B I1OBCEJHEBHOM
JKU3HU i obecriedeHrsi 06e30MacHOCTH TP OOpalljeHuH ¢
npubopamMu ¥ TeXHUUECKUMH yCTPOMCTBAMH, COXPAHEHUsI 3/10POBbS 1

co0sTr0IeHNst HOPM KOJIOTHUYeCKOT0 TIOBeZIeHHsI B OKpY Karollleli cpejie

1.17

OCYILL[eCTBJISITh NTOUCK UH(OpMaLuK (HU3NUeCKOro Cofep>KaHusl B CeTH
VHTepHeT, Ha OCHOBe WMEIOLIMXCS 3HAaHWKW M IyTéM CpaBHEHUS
[IOTIOJIHUTE/IbHBIX MCTOYHUKOB BbIIeIATh MH(OPMALMIO, KOTopas

SIBJISIETCSI IPOTUBOPEUMBOM WJTH MOKET ObITh HeZIOCTOBEPHOI




1.18

WCTIOMb30BaTh TIPYM  BBIMOJIHEHWM  yUeOHbIX 3aJjaHui  Hay4yHO-
MOMYJ/ISIPHYIO IUTepaTypy (U3MUeCcKoro cofep>kaHusl, CIpaBOUHbIe
MaTepuasnbl, pecypcbl ceTu VIHTepHeT; BajeTb NpUEéMaMu
KOHCITeKTUPOBaHUs TeKCTa, rpeobpa3oBaHusi WHGOPMALUK U3 OJHOM

3HAaKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE NMMCbMEHHbIE U KPaTKKUe YCTHBIE COOOIIeHws,
060011as MHGOPMALMI0 M3 HECKONbKUX HMCTOYHHUKOB (DHU3MUECKOTO
COZlep)KaHWsl, B TOM UHC/Ie MyOIMYHO TIPe/CTAB/SATb Pe3y/IbTaThl
NIPOEKTHOM WM MCC/Ie[0BaTebCKON  [1eTeJIbHOCTH, TPU  3TOM
rPaMOTHO WCII0/Ib30BaTh HW3YUYEHHBIM TOHSATUMHBIA anmapar Kypca

(1)I/I3I/IKI/I, COTIPpOBOXXOA4Th BBICTYITJIEHHE Hpe3eHTaLlHeI>i

1.20

TIpY BBITIOJIHEHUH YueOHBIX MPOeKTOB M MCC/e/J0BaHUN (U3NUeCKUX
TMIPOIIECCOB pacripefieNiiTh 00S3aHHOCTH B TPYIIe B COOTBETCTBUU C
MOCTaB/JIeHHBIMUA ~ 3ajlauaMi, CJAeJWThb 3a BBLITIOJHEHWEM TI/laHa
JleCTBUM U KOPpPeKTUpOBaTb  €ro, aJeKBaTHO  OLleHHBAaTh
COOCTBEHHBIM BK/IaZ, B [JIeSTebHOCTh TPYINIbI, BBICTPAMBATh
KOMMYHUKaTUBHOe  B3alMO/IeHiCTBUe,  TIPOSIB/IsIi ~ T'OTOBHOCTB

paspeliaTb KOHQIUKTbI

9 K/TACC

Kop
MpoBepsieMoro
pe3y/ibTara

ITpoBepsieMble NpeAMeTHBIE Pe3y/IbTaThl 0CBOEHHsI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 0011iero o6pa3oBaHus

1.1

HCI10J/Ib30BdTb M3yUE€HHbIE TTIOHATUA

1.2

pa3/nyaThb sBJIEHHA II0 OIMMKMCAHHWIO HMX XdPAdKTE€PHBIX CBOMCTB U Ha

OCHOBE OIIbITOB, JIEMOHCTPUPYIOIIUX /IaHHOe (PU3NUecKoe sB/IeHUe

1.3

pacrio3HaBaTh TMpOsiB/ieHWe U3Y4YeHHBIX (U3NUECKUX SBJI€HUA B
OKpy’KarollleM MHpe, B TOM 4YuC/Ie (pU3UUeCcKue sIBJIeHWs B MPUPO/e,
NIPY 3TOM TI€PEeBOJUTDH MPAKTUUECKYIO 33/jauy B yueOHYIO, BBIAEAThH

Cyll|eCTBeHHbIe CBOUCTBA (NIPU3HAKKM) (PU3NUYECKUX SIBJIEHUU

1.4

OIMUCBIBATh H3YyYE€HHbIE CBOMCTBA Te/l U (1)I/IBI/ILIECKI/IE sSABJ/1eHNA,
HCII0J/Ib3yA (1)I/IBI/ILIECKI/IE B€/IMUMHBI, TIpU OIIMCAHWKW TIPABHUJIBHO
TPAKTOBATb (1)I/I3I/IquKI/II\/JI CMBICJI HCIOJIb3yeMbIX BeJ/IMYMH,

0003HaueHUsI ¥ eIMHULIbI (DU3UUEeCKUX BeJTMUWH, HaXOAUTb (OPMYJIBI,




CBSI3bIBAIOLL[ME JAHHYI0 (U3MYECKYI0 BeIMUMHYy C JpyTUMU
BeJIMUMHAMH, CTPOUTb  TpaUKu  U3yueHHbIX  3aBUCUMOCTeM

(1)I/I3I/I‘JECKI/IX BeJIMUMH

1.5

XdpPaKTepU30BaTb CBOMCTBa TesI, (1)I/I3I/I‘IECKI/IE sIBJIEHUSI W TIPOLIECCHI,
HCII0/Ib3ydd HK3Y4Y€HHbIE€ 3dKOHbI, TIpU 3TOM [OadaBdaTb CJ/JIOBECHYIO
Q)OpMyJ'II/IpOBKy 3dKOHA W  3dlIMCBIBATH €ro mMdTreMdaTHudeckKkoe

BbIp@)KEHUe

1.6

00BSICHATE (hH3HUYeCKHe TIPOIeCChl U CBOMCTBA TeJl, B TOM YHC/Ie U B
KOHTEKCTe CUTyalldd TpPaKkTHKO-OpPMEeHTHUPOBAHHOIO  XapakTepa:
BBISIBJIITH TIPUUMHHO-CJIe/ICTBEHHbIE CBSI3H, CTPOUTH 00BbsICHEHUe U3 2
— 3 JIOTMYeCcKux IIaroB C MOMOLbI0 2 — 3 M3yYeHHBbIX CBOMCTBA

(I)I/I3I/I‘JGCKI/IX HB]’IEHI/If/i, (I)I/IBI/I‘-IECKI/IX 3dKOHd WJ/IM 3dKOHOMEDHOCTH

1.7

peliaTh pacuéTHble 3afiaud (Omnuparolfuecs Ha cuctemy u3z 2 — 3
ypaBHeHHI), WUCIO/Mb3yss 3aKOHbI U  (OpPMYyJibl, CBsI3bIBaOIIME
¢u3nueckve Be/JMYMHBI: Ha OCHOBe aHa/lv3a YC/IOBUS 3a[aud
3anuchiBaThb KpaTKOe YC/IOBHWe, BBbISIBMASTL HeJOCTaollyde WiId
130BITOUHBIE JIaHHBIE, BLIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBbIE
J/1s1 pellieHusi, MPOBOAUTh PAacuéTbl M OLEHUBAaTh PealMCTUUYHOCTD

IMOJIy4€HHOTI'O 3HaYeHUsA Cl)I/IBI/IIIECKOI\/,I Be/IMYNHBI

1.8

pacrio3HaBaTh MPOOJiEMbl, KOTOPble MOXKHO peIIWTb TIPU TIOMOLIA
(u3MUeCcKrX MeTOZ0B, MCIIO/b3ysl OMMCAHWe UCC/Ie/I0OBaHUs, BbIE/SATH
rpoBepsieMoe  TPeAIoAOKeHHe, OLleHWBaTh MPAaBUIbHOCTh IOpPsJKa
MpOBE/IeHUs] UCC/Ie[0BaHus, [ielaTb BbIBOJbl, WHTEPIPETHPOBATh

pe3y/ibTaThl HAO/TFO/IEHNH U OTTBITOB

1.9

MPOBO/IUTh OMBITHI 110 HaOMOJeHNI0 (U3UUECKUX SIBJIEHUH WU
¢U3MUeCKUX CBOWMCTB TeJI: CAMOCTOSITEJTbHO COOMpaTh yCTAaHOBKY W3
130bITOYHOrO Habopa 060py/IOBaHMs, OMUCHIBATH XOZ, OIbITA M €ro

pe3y/ibTaThl, HOPMY/IMPOBATh BHIBO/IbI

1.10

MIPOBOJIUTh TPU HEOOXOAUMOCTU CEPUI0 TIPSIMBIX W3MEPeHHH,
onpejiensisi CpeJHee 3HaueHWe H3MepsieMOW BeqWuMHbI (PoKycHoe
paccrosiHue cobuparoie uH3bl), 000CHOBBIBATH BHIOOpP CriocoOa

r3MepeHusi (M3MepUTebHOrOo rpubopa)

1.11

MpOBOAWTL HCC/IeJOBaHHE 3aBUCHUMOCTEHN (1)I/I3I/I‘JGCKI/IX Be&/JIMUMH C
HCII0/Ib30BAHHUEM TIPAMBIX H3M€p€HHI>iZ MJIaHMPOBATb HMCC/IeJ0OBAHHE,

CaMOCTOSITeJIbHO cOOMpaTh YCTaHOBKY, (PUKCHPOBATh pe3y/bTaThl




HOJ'Iy‘-IEHHOﬁ 3dBHCHUMOCTH (l)I/I3I/I‘-IECKI/IX BeJIMYMH B BHE Ta6J'II/IL]I/I

rpadMKoOB, Jies1aThb BBIBO/bI 110 pe3y/ibTaTaM HUCC/lel0BaHUS

1.12

MPOBOJUTb ~ KOCBEHHble  W3MepeHUs1  (U3MUYEeCKUX  BeJMUUH:
IJIaHUPOBaTh U3MepeHus], cOOMpaTh 3KCIIepUMEHTAIbHYI0 yCTaHOBKY
Y BBINOJHATb UW3MepeHus, CcJeflysl TpeJJ/IO’KeHHONM WHCTPYKLMY,
BBIUUC/IATh 3HaueHWe BeIMYMHbI U aHaIu3upOBaTh I0JyuyeHHble

pe3y/ibTaThl C YUETOM 3a/]JaHHOM MOTPELIHOCTA U3MepeHu

1.13

cobmofaTh TIpaBW/Ia TeXHUKM 0Oe3omacHocTd Tipu  paboTte C

nabopaTopHbIM 000py/J0BaHHEM

1.14

pa3nMuaTh OCHOBHBbIE TIPU3HAKK W3YUEHHBIX (DU3NUECKUX MO/Iesei:
MaTepHasibHasi TOUKa, abCOTFOTHO TBEDP/[0€ Tes0, TOUeUHbIH NCTOYHUK
CBeTa, Jiyd, TOHKasl JIMH3a, TJlaHeTapHasi Mo/JieJib aToMa, HYKJIOHHasi

MO/ieJib aTOMHOTO si/ipa

1.15

XapaKTepu30BaThb TIPUHLUIBLI /1eHCTBUsS HW3yUeHHbIX TIPUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMNOPOM Ha MX OIWCaHUs, HWCIIOJIb3YS
3HaHUSI O CBOMCTBaX (U3MUECKUX SIBIEHUM U HeoOXoJumble

¢ur3nueckrie 3aKOHOMEPHOCTU

1.16

WCIOJ/Ib30BaTh CXeMbl U CXeMaTUuHble DPUCYHKA H3Y4YeHHBIX
TeXHUUeCKUX YCTPOMCTB, V3MepUTe/TbHBIX nipubopoB u
TEXHOJIOTHUECKUX TPOLIECCOB TP PeIIeHUH yueOHO-TTPaKTHYeCKUX
3ajlau, ONTUYECKHE CXEMbI [I/Is1 TIOCTPOEHHs U300payKeHHH B TJIOCKOM

3epKasie U cobuparolel T1MH3e

1.17

NPUBOJUTL  TNPUMeEphbl  (HAaXOJUTh HMH(GOPMALMI0 O TPUMEpax)
MPAaKTUYEeCKOTO HUCTO/Ib30BaHUsS (DU3UUECKUX 3HAaHUU B TTOBCEJHEBHOM
JKU3HU i obecrieueHust 6e30macHOCTH Tipu  obpaieHHd ¢
nprubopamMu ¥ TeXHUUECKMMH yCTPOMCTBAMH, COXPAHEHHMs 3[10POBbs U

COGJIIO,E[EHI/IH HOPM 35K0JIOTHY€eCKOT' O IoBeleHNsA B OKPY)KaI-OH_IEI\/’I cpege

1.18

OCYILIeCTBJISITh TOMCK UH(OPMaLUU (PH3UUECKOT0 COZlep>KaHUs B CeTH
WHTepHeT, caMOCTOSATebHO (QOpPMYIUpPYsi TIOUCKOBBIM  3arpoc,
HaxOAUTb MyTH  OIpejeseHus  [JOCTOBEPHOCTHM  IOJyUYeHHOU
vH(bOpMalMM Ha OCHOBE MMEIOIIMXCSl 3HAHUW U [IOTMOJHUTE/IbHBIX

HCTOYHHUKOB

1.19

WCMO/Mb30BaTh TP BBIMOJIHEHWM  y4eOHbIX 3aJjaHul  Hay4yHO-
MOMYJ/ISIPHYIO JIUTepaTypy (U3MUeCcKoro Cofep>kaHus, CIIpaBOUHBIE

Marepuasbl, pecypcbl cetd VIHTepHeT; BjafeTb TNpUéMamu




KOHCITeKTHPOBaHUs TeKCTa, rpeobpa3oBaHusi WHGOPMALIUK U3 OJHOM

3HaKOBOM CUCTEMBbI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHbIE TIMCbMEHHBIE WM YCTHble COOOIIEeHWS Ha
OCHOBe WH(OpPMALMM U3 HECKOJbKUX HWCTOUHUKOB (PU3NUECKOro
cofiep>KaHusi, MyOIMUYHO TPE/ICTaB/IATh Pe3yJbTaThl TTPOEKTHON WK
WCC/Ie/IOBAaTe/IbCKON  eITeTbHOCTH,  TIPU  3TOM  T'PAMOTHO
WCII0JIb30BaTh M3y4YeHHbIM MOHATHUMHBIN armapaT U3yyaemoro paszena
GU3MKU ¥ COMPOBOXK/AaTh BBICTYI/IEHUe Tipe3eHTalvell C yuéToM

ocobeHHOCTeN ayTUTOPUM CBEPCTHUKOB

1.21

TIIPY BBITIOJIHEHWU YyUeOHBIX MPOEKTOB U WCC/IeJOBaHUM (DM3MUECKUX
TIPOLIECCOB pacripefiesiiTh 00s13aHHOCTH B TPYyIIle B COOTBETCTBUM C
NOCTaB/IeHHbIMU  3a/jayaMM, CJe[IuTb 3a BbINOJIHEHUWEM IUlaHa
JIeWCTBUM U KOPPEKTUpPOBaTb  €ro, aJeKBaTHO  OL€HMBAaTh
CcOOCTBeHHBIM BK/IaZ, B [IeSTebHOCTb TPYIIbl, BbICTPaUBATh
KOMMYHHUKaTUBHOe  B3alMOJIeHiCTBHe,  MpOSB/AA  TOTOBHOCTb

paspeliiaTb KOHQJIUKThI




ITPOBEPAEMBIE OJIEMEHTbBI COAEP)XAHUSA

7 KITACC

Kop
pa3jena

Kop
3/IeMeHTa

IIpoBepsiemMble 3/1eMeHThI CO/jep>KaHUS

®U3UKA U EE POJIb B TO3HAHWY OKPY>KAIOIIE'O MUPA

1.1

®du3uka — Hayka O TIpupofe. SB/eHUsT TPUPOJBI.
du3nyecKkre sBJEHUS: MeXaHUUeCKde, TeIlIOBbIe,

3JIEKTpUYeCKHEe, MA'HUTHBIE, CB€TOBbI€, 3BYKOBbIE

1.2

dusrueckre BeaMUUHbL. V3MepeHue  (U3MUECKUX
BeunH.  ®usuueckue  npubopbl.  [lorpenrHoOCTb

r3MepeHUd. MeXXyHapo/Hasi cucTemMa eJMHUIL]

1.3

EctecTBeHHOHayuHBId MeTOJ, TMO3HAHHUS: HabsrOZIeHMe,
MOCTaHOBKA HAY4YHOrO BOIPOCA, BBIJBU)KEHHE THUIIOTE3,
JKCIIePUMEHT TI0 TIpOBepKe TUIIOTe3, 0O0bsICHeHHe

Ha0/TI0/1aeMOr0 SIB/IEHUST

1.4

Onucanue GU3NUeCKUX SIBJIEHUN C TIOMOILIbIO MoJiesiei

1.5

[MpakTrueckue paboTHI:

###Par###l13MepeHre pacCTOSTHUMN.
#i#Par##l3MepeHre 00bEMa >XUJKOCTH W TBEPOTO
Tesna.

##HPar###0npegeneHre pa3sMepoB MasibIX TeJl.
###Par###lI3MepeHe  TeMmrepaTtypbl IpA  [IOMOLLU

JKAJKOCTHOTO TEpMOMETpa U JlaTuhKa TeMIlepaTypbl

INEPBOHAYAJIBHBIE CBEJJEHVA O CTPOEHNNY BEIIECTBA

#H##Par###(CTpoeHure BellleCTBa: aTOMbl U MOJIEKYJIbI, UX

2.1 pasMmepbl.  OrmbITel,  [JOKasplBarollje  JAUCKpPeTHOe
CTPO€eHHe BellleCTBa
###Par###[IBwokene  yactul  BewjectBa.  CBs3b

2.2 CKOPOCTU  [BW)XEHUSI 4YaCTUl] C  TeMIlepaTypoHu.
bpoyHoBCcKoe BWwKeHUe, qud@y3usi

2.3 B3auMogeiicTBre yacTUL] BelljeCTBa: TIPUTSDKeHUe U




OTTaJIKMBaHHE

#H##Par###ArperaTHble COCTOSTHUSI BeIleCTBa: CTPOEHHe

rasoB, KUAKOCTeH WU TBEP/bIX (KPUCTA/UTMUECKUX) TeJl.

24 B3auMocBsA3b MeXXAy CBOWCTBaMH BeILeCTB B PasHbIX
arperaTHbIX COCTOSIHUSIX U WX aTOMHO-MOJIEKYJISIPHBIM
CTpPOeHUeM

2.5 Oco6eHHOCTH arperaTHbIX COCTOSTHUIA BO/IbI
[MpakTryeckue paboThI:
###Par###0LeHKa JuamMeTpa aTOMa MeTOJOM PsifioB (C
WCII0b30BaHWeM (oTorpaduii).

2.6 #H#HPar###O0NBITI 1O HAOMIOJEHWI0  TEeIIOBOIO

pacllrpeHus ra3oB.
###Par#H##ONBITEI 110  0OHAPYKEHWIO [JIeHCTBUSL  CHUIT

MOJIEKY/IIPHOTO MPUTSDKEHHS

JBVDKEHUE U B3AMO/JENCTBUE TEJ

31 MexaHuueckoe JIBUKeHUe. PaBHOMepHOE U
' HepaBHOMEpPHOe [IBIKeHUe
###Par###CKOpOCTb. CpenHsis CKOpOCTb rpu
3.2 HEepaBHOMEPHOM [BWKeHWU. PacuéT nytu U BpeMeHU
[ BUKEHUsI
flBnenvie vHepuyy. 3akKOH MHepLuu. B3anmopelicTBue
3.3 Tesl KaK IPUYMHA M3MeHeHUs] CKOPOCTU [BWKEHUS TeJl.
Macca KaK Mepa UHEepTHOCTH TeJia
34 #H##Par### lnotHocTh BelectBa. CBfI3b TJIOTHOCTU C
' KOJTMYeCTBOM MOJIEKYJI B eluHUIIe 00BEMa BellecTBa
3.5 Cuna Kak XxapakTepuCTHKa B3auMO/|eHCTBUS Tell
36 Cuna yrnpyroctd U 3akoH ['yka. V3mepeHue cuibl C
' IIOMOLLBIO AHAMOMeTpa
3.7 #H##Par###ABnenre TaroreHus U cuia Tsokectu. Cuiia
' TSDKeCTH Ha JIpyrux IiaHetax. Bec Tena. HeBecomocTs
38 Cuna Tpenus. TpeHve CKOJIb)KeHUSI U TpeHHe IIOKOS.
' TpeHue B IIpUPOZie U TEXHUKe
3.9 ###Par####CnoxxeHre CW/, HalpaB/eHHbIX I10 OJHOU

nipsiMoii. PaBHOZIEMCTBYOIIIAsT CUIT




3.10

[MpakTrueckue paboTHI:

OmnpefieleHVe  CKOPOCTH  pPaBHOMEDHOIO  JBW)KEHUS
(lmapyka B JKAJKOCTH, MOJE/NU  3/1eKTPUUecKoro
aBToMOOMII W Tak Janee). OrpefeneHue cpefHeit
CKODOCTH CKOMb)KeHusi Opycka WM IIapuka [0
HaK/JIOHHOM  IUIOCKOCTU. OrmpepesieHre  IUIOTHOCTH
TBEPJ0ro Tesa. OnbIThl, [eMOHCTpUpYOLL1e
3aBUCUMOCTb pacTsKeHusi (Zedopmaiiuu) Mpy>KUHBI OT
MPWIOKEHHOW cuibl. OMBITBI,  [J€MOHCTPUpYHOILHe
3aBHCUMOCTb CUJ/Ibl TPEHUSI CKOJIbKEHUs OT Beca Tesa U

XapakTepa COTNPHUKACAIOIIMXCS TIOBEPXHOCTeH

3.11

dusnueckue sB/ieHUsI B TIPUPO/ie: TIpUMephI IBWKEHHUs C
pa3/IMUHBIMUA CKOPOCTSIMU B >KMBOM M HE)XHBOW MPUPOJE,

JleliCTBUE CUJIbI TPEHUS B TIPUPOJie U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaZ AUHAMOMETP, ITOAILIMUITHUKN

JABJIEHUE TBEPBIX TEJL, )KUIKOCTEM 1 TA30B

NaBnenue TBépAoro Tena. CriocoObl yMeHBIIEHUS |

1 yBeUUYeHUS /1aB/IeHus
49 [aBneHue rasa. 3aBUCUMOCTh JlaB/ieHUs Ta3a OT 00bEMa,
' TeMIlepaTyphbl
43 [Tepenaua naBieHUs TBEPABIMU TeJIaMU, XUAKOCTSAMU U
' rasamu. 3akoH Ilackans. [IHeBMaTHUyeCKye MallHbI
3aBUCUMOCTb  [JlaBJIeHUS]  >KUJKOCTH OT  TJIyOUHBI.
4.4 I'uapoctaTrueckuil apasokc. CooOImaroimecs CoCyapl.
I'nppaBnyrueckue MexaHu3Mbl
Atmocdepa 3emnu u atMocgepHoe AasyieHre. [IpuurHel
A5 CYIIIeCTBOBaHUSI BO3AYIIHOM 000m0uku 3emsid. OrmbIT
' Toppuuesniv. 3aBUCUMOCTh aTMOC(HEPHOTO aB/IeHHUsT OT
BBICOTHI HaJl YDOBHEM MOPS
46 W3mepenne arMocdepHoro gaBjeHus. [Ipubopsl st
' V3MepeHusi aTMOC(epHOro /laBJieHust
4.7 [lelicTBHe >XUIKOCTM W rasa Ha IOIPY)XEHHOe B HUX

Teno. BeiTankuBatoljasi (apxuMezioBa) cuiaa. 3aKoH

Apxumena




4.8

[1naBanue Tesn. Bo3pyxoruiaBaHue

4.9

[TpakTHueckue paboThI:

WccnenoBanve 3aBUCHMMOCTM Beca Tela B BoJe OT
00béMa TOTPYKEHHOM B JKUAKOCTH UacCTU TeJjia.
OrnpesiesieHre BBITA/IKMBAIOLLEH CUIIbI, JeHMCTBYIOLeH Ha
Teno, TMOrpy)kéHHOe B JKUJKOCTb.  [IpoBepka
HEe3aBUCHMOCTH BbITA/IKUBAIOIeld CUJIbI, AeWCTBYOLIeM
Ha Tel0 B JKUJKOCTH, OT Maccbl Tena. OMbITHI,
J€EMOHCTPUPYIOIIie  3aBUCUMOCTb  BbITaJIKMBAIOLLEN
CWIbI, IEWCTBYIOIEM Ha TeO B >KUAKOCTH, OT 0OBEMa
MOTPY>KEHHOW B >KUJKOCTb YaCTU Tejla M OT TJIOTHOCTHU
kugkoctd.  KoHcTpyupoBaHue — apeomeTpa WM
KOHCTPYMpOBaHue  JIOAKM W  OmNpefenieHrde  eé

rpy30I0AbEMHOCTHU

4.10

dusnueckue AB/1eHUA B rnpupozje: B/IHUsIHHE
aTMOCCbepHOFO AaBJ/IeHMs Ha >KHUBOM OpraHuv3smM, IlJlaBaHHe

pbIO

4.11

TexHuueckrde yCTPOWMCTBA: COOOIIAIOIINECS COCY/IB,
YCTPOMCTBO BOJIOTIPOBO/A, THZPAB/IUUECKH TIpecc,
MaHoMmeTp, OapomeTp, BbICOTOMeEp, TOPILHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIHOCTDB, DHEPI'UAI

5.1 MexaHnueckasi paboTa

5.2 MexaHunyeckas MOLLJHOCTb

5 3 [lpocTele MexXaHW3MbI: pblyar, OJIOK, HaKIOHHAs

. IJIOCKOCTb. [IpaBuio paBHOBecHs ppluara

5.4 [TprMeHeHHe TIpaBU/Ia PaBHOBECHS pblyara K 0JIOKYy
«30/10TOE  TIpaBU/O»  MexaHUKH.  KosdbduimeHT

5.5 T10J1e3HOT0 JleViCTBUS MeXaHU3MOB. IIpoctbie
MeXaHU3MbI B ObITY U TEXHUKE

5.6 [ToTeHIManbHas SHEPTUH Tefa, MOAHATOro Haf, 3eM/Ién

5.7 KuneTtnueckas sHeprus

5.8 [Tonnas MexaHuuecKas 3SHeprus. 3aKOH W3MEHeHUs U

COXpPaHEHUA MeXaHUUeCKOM SHepruu




5.9

[TpakTrueckuie paboThi:

#i##Par###Onpenesienie  pabOThl CUIBI  TPEHWS TIPU
PaBHOMEDHOM [IBDKEHHWM Tejla [0 TOPU30HTaJbHOU
MoBepxHOCTH. VcciefioBaHWe yC/IOBUM  paBHOBeCHs
pbluara. Msmepenne KIIJ| HakIOHHOW MJIOCKOCTH.

M3yyeHune 3aKOoHa COXpaHeHHs] MeXaHUUEeCKOM SHeprun

5.10

dusuueckre SsBIeHUS B TMPUPOJE: pbluark B Teje

Ye/ioBeKd

5.11

TexHuueckue YCTPOﬁCTBaI pbI4yar, HOABH)KHLIﬁ n
HEHOABH)KHbIﬁ 6J'IOKI/I, HaKJ/IOHHAaA IIVIOCKOCTb, IMPOCThbIe

MeXaHH3MEI B 6LITy

8 KV/IACC

Kopg
pa3jena

Kopg,
3/IeMeHTa

IIpoBepsiemMbie 3/1eMeHTHI CO/iep>KaHHs

6

TEITJIOBBIE ABJIEHVA

6.1

OCHOBHBIE  TI0JIOKEHUSI ~ MOJIeKY/ISIpHO-KWHETUYeCKOH
TEOpUM CTpOeHMsl BeljectBa. Macca U pa3mepbl
MoJieKys.  OmbIThl,  TOATBEP)KAAIOI[Me  OCHOBHbIE

T10JI0’KEeHHsI MOJIEKY/ISIPHOKMHETUUeCKOM TeOpUH

6.2

Mopemu  TBEpAOrO, JKUJKOTO W Ta3000pa3HOTo
cocTosiHui BelljecTBa. Kpucramimueckve U amopgHbIe

Tena

6.3

OObsicHeHHe CBOMCTB ra3oB, >KUJKOCTEM W TBEPABIX TeJ
Ha OCHOBe TIOJIOKEHWH MOJIeKYISIPHOKUHETUYeCKOU

TeOpUMn

6.4

CmaumBaHue U KallW/IJIIpHbIE€ ABJI€HHA

6.5

TernsioBoe paciIMpeHue U CKaThe

6.6

Temneparypa. CBsi3b TemriepaTypbl CO CKOPOCTBIO

TeIJIOBOI'0 ABV)XeHHWA UaCTHL]

6.7

BHyTtpenHsist sHeprusi. CriocoObl W3MeHeHUs BHyTpeHHel

SHEPIrHH: Teruionepeaya v CoBeplieHre paboTbl




Buzbl Terornepesiaun: TeryiONpOBOJHOCTb, KOHBEKLUS,

6.8

H3/lyyeHue

KomuectBo  TerioTel.  Y[enpbHas — TeIJIOEMKOCTb
6.9

Bell[eCTBa

TeryiooOMeH ¥ TeIUIOBOe paBHOBecHe. YpaBHEHHE
6.10

TeryioBoro bamaHca

[1naBneHve 1 oTBep/eBaHNe KPUCTA/VIMUECKUX BEIeCTB.
6.11

Y penbHas TeruioTa riaBieHUs

[Tapoobpa3oBanne ¥  KOHZeHcauus.  VicrmapeHue.

Kunenue. VYgenbHasi TersiotTa  apooOpa30BaHMSL
6.12

3aBHCUMOCTb TeMIlepaTypbl KUIeHUss 0T aTMOC(epHOro

JlaBJIeHUs
6.13 BnaxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y ie/lbHas TeryioTa CropaHus

[MpuHUMnBEl  paboTel  TermoBeix —aABurarenert  KII/]
6.15 TeIJIOBOro ABuraresisl. TerioBele ABUratead W 3alliyira

OKpYKarolllel cpeibl

3aKOH COXpaHeHUs U NpeBpallieHus] SHEPIUU B TeIJIOBBIX
6.16

ripolieccax
6.17 [TpakTHueckuie pabOThI:

#H##HPar###ONBITEI 0 00HAPY)KeHWIO JeMCTBUSL  CHUII
MOJIEKYJISPHOI'O [IPUTSKEHUS.

#H##Par###OMNbITBI 110 BbIPALLMBAHUIO  KPUCTAJIIOB
NOBapeHHOU CO/U WM caxapa.

HH#HPar###OnNbITl 10 HAOMIONEHUIO  TEIJIOBOIrO
pacIIvpeHus ra3oB, XUAKOCTeN U TBEPABIX TeJl.
#H##Par###OrnpeieieHre aB/ieHUst Bo3/lyXa B Oas/uioHe
LITIpULIA.

###HPar###0ONbITb, [eMOHCTPUPYIOLME 3aBUCUMOCTh
JIAaBJIEHUsT BO3[yXa OT ero oObéMa W HarpeBaHWs WU
OXJIaXKIeHUS.

###Par### IpoBepka rUnoTe3bl JTUHENMHONW 3aBUCUMOCTU

JUIMHBI  CTOJIOMKA JKUJKOCTU B TEeDPMOMETPHUECKOU




TPyOKe OT TemMIiepaTyphl.

###HPart##Habmonenue W3MEHEeHUsT BHYTpEHHel
SHEPrWY Tejla B pe3yJsibTaTe Teriornepeaud M paboThI
BHELLHUX CUJIL.

###Part##llccnenoBanue sB/eHUS TeriooOMeHa TpH
CMeIIMBaHUU X0JIOAHOU U ropsiueli BOAbI.
###Par###0Onpeenenue KOJINUeCTBa TeIUIOTE],
MOJlyYeHHOTO0 BOZOM TpU TeryioobMeHe C HarpeTbiM
MeTa/UTMUYeCKUM LIUIUHPOM.

###HPar###0npeieneHrie  yZe/lbHOM  TeMI08MKOCTH
Bell[eCTBa.

#H##Par###lccnesoBaHue ripoLecca UCrapeHus.
###Par###0OnpeeneHe  OTHOCUTELHOM  BJIG)KHOCTH
BO3/yXa.

###Par####0npesiesieHre y/ie/IbHON TeIUIOThI I/1aB/IeHUs

JbJ1a.

6.18

dusnueckue siBJeHWs B TIPUpPOJie: TIOBEPXHOCTHOE
HaTsOKeHWe W KalWwUIspHble $IBJIeHWs B TIPUPOJE,
KPHUCTa/UTbl B TIpUPO/ie, u3nyueHre CoJHIA, 3aMep3aHue
BO/I0OEMOB, MOPCKHe Opu3bl; 00pa3oBaHUe POCHI, TYMaHa,

WHes1, CHera.

6.19

TexHuueckue  yCTPOMCTBa:  KalW/UISIPbl, TMpPUMephI
VICTI0J/Ib30BaHUsl KPUCTA/UIOB, >XUJKOCTHBIM TEPMOMETP,
JlaTUMK TemIlepaTypbl, TEepPMOC, CUCTeMa OTOIJIeHUs
JIOMOB, THUTDOMETPHBI, TICUXPOMeTp, IapoBasi TypOuHa,

JIBUraTe/ib BHyTPEHHEr0 CropaHusl.

SJIEKTPUUYECKUWE 1 MAT'THUTHBIE ABJIEHNA

7.1 OnekTpu3auys Tesl. [IBa pojia 3/IeKTpUYeCKUX 3apsiioB
B3aumogeiicTBue 3apsbkeHHbIX Tesl. 3akoH KyroHa

7.2 (3aBUCKMMOCTb CUJIbI B3aUMOZENCTBUS 3apsDKEHHBIX Tesl OT
Be/TMUMHBI 3apPSiZIOB Y PaCCTOSTHUSL MEX/Y TeJ1laMH)

7.3 JneKTpuyeckoe mnosie. HanpsykéHHOCTh 3/1€KTPUUECKOT0

nosisl. [TpUHLIMI Cyneprio3uiMM 3/1IeKTPUUeCKUX T10J1ei




(Ha KaueCTBEHHOM ypPOBHe)

Hocutenn »snekTpryeckux 3apsiioB. JJieMeHTapHBIN

7.4 sneKTpudecku 3apsg. Ctpoenne atoMa. IIpoBogHuKY 1
JADJIEKTPUKHU
7.5 3aKOH COXpaHEeHHs 3JIEKTPUUYEeCKOro 3apsiia
26 ONeKTpUUYecKuid  TOK.  YC/IOBUS  CYI[eCTBOBaHUS
' 3J1eKTPUUECKOro TOKa. VICTOUHMKY MOCTOSTHHOTO TOKa
[HeiicTBus 3/71eKTPUUeCKOro TOKa (TerioBoe,
7.7 XUMHUUecKoe, MarHuTHOe). OJIeKTPUUeCKHMl TOK B
JKAJKOCTSIX M rasax
- Onektpuyeckasgs LUemnb. Cwia TOKa. OJIeKTpAUYeCKoe
' HarpspKeHue
79 CoriporyBiieHue IPOBO/IHUKA. Y penvHoe
' COIPOTHUBJ/IEHHE Bell|eCTBa
7.10 3akoH Oma Jij1s1 yuacTKa Liernu
[TocnemoBatesibHOE UM Mapasule/ibHOe — COeJlMHeHUe
7.11
MPOBO/IHUKOB
Pabota W MOIIHOCTb 3/IEKTPUUECKOTO TOKA. 3aKOH
7.12
xoyns — JleHnia
713 OneKkTpuueckue Lenu W TMOTpeOUTeNr 3eKTPUUeCKOu
' 3Hepruu B ObiTy. KOpoTKOE 3aMbIKaHHe
[TocTosiHHbIe MarHuThHl. B3anMopeicTBHe MOCTOSIHHBIX
7.14
MarHuTOB
715 MaruutHoe T1iosle. MarHuTHOe T1IO/Ie 3eM/Id U ero
' 3HayeHue [i/1s1 KU3HU Ha 3emJie
716 OmnbIT OpcTesa. MarHuTHoOe 110J1e 3/1IeKTPUUeCKOro TOKa.
. [IprimeHeHue 3/1eKTPOMarHUTOB B TEXHUKE
[elicTBre MarHUTHOrO TI0JIA HAa IPOBOJHHUK C TOKOM.
717 OneKTpojBUrare/ib IOCTOSHHOIO TOKa. Vcriosb3oBaHue
. 3/IeKTpO/iBUTaTe/lell B TeXHUYECKUX YCTPOWCTBAaX U Ha
TpaHCIopTe
7.18 Onbitel  ®Papazies.  SIBneHue  3/IeKTPOMarHUTHOU




nHaykuuu. [Ipasuno JleHija

DJIeKTporeHeparop. Cr1oco0mI MOTy4YeHUst
7.19 3JIEKTPUYECKOU SHEepIum. OJNIeKTPOCTaHIMM  Ha
BO300HOB/ISIEMbIX HCTOYHHKAX YHEPIHU
7.20 [TpakTHUeckure pabOThI:

OmnbIThl IO HAOJTIO/IEHUIO 3IEKTPU3alUU Tesl MHAYKIeH
Y TIPU COTIPUKOCHOBEHUH.

VccnenoBanne [1eWCTBUSL  37EKTPUYECKOrO0 TOJS  Ha
TPOBOJIHUKU U IU3/IEKTPUKU.

Cbopka W mipoBepka pabOTHI 3JIEKTPUYECKOHW Iienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u perysvpoBaHue CUIbl TOKa.

N3mepenue U peryvpoBaHue HamlpsoKeHUs.
NccnepoBanue 3aBUCMMOCTH CUJTBI TOKA, UAYILErO yepe3
PesncTop, OT COIPOTHBJIEHUs Pe3UCTOpa U HalpsUKeHUs
Ha pesucTope.

OnbIThl, JleMOHCTpUpYIOLe 3aBUCHUMOCTb
5/IeKTPUUECKOr0 COTPOTUBJIEHUS] TPOBOJHMKA OT €ero
JJ/IUHBI, TI/IOLa 1 TIOTIepeyHOoro ceyeHus U MaTepuara.
[IpoBepka TmpaBW/ia C/OXKEHUS HaMpsOKeHWW TpU
M0C/IeJOBaTe/IbHOM  COeJMHEHUM [JBYX Pe3UCTOPOB.
[TpoBepka mpaBuia [/1s1 CWIbl TOKA MpPU TapaiielbHOM
coefHeHUW  pe3ucTopoB.  OmpezeneHrie  pabOTBI
3JIeKTPUUECKOr0 TOKa, WAYIlero uvepe3 pe3ucTop.
OrpesesieHde  MOILHOCTM ~ 3JIEKTPUYECKOTO  TOKa,
BbIJle/IsieMOU Ha pe3ucTope. VcciegoBaHue 3aBUCMMOCTH
CU/Ibl TOKA, WAYILEro uepe3 JIaMIIOUYKY, OT HallpsDKeHUs
Ha Hel. Onipesenienve KI1/I HarpeBaressi. ViccnenoBaHue
MarHMUTHOTO B3aUMOJENCTBUS TIOCTOSTHHBIX MAarHWTOB.
N3yueHre MarHUTHOTO MOJIS1 TOCTOSIHHBIX MarHUTOB TIPU
ux o0beAuHEeHWHM W pa3jesieHud. VlcciemoBaHue
JleMICTBUSI 3/IEKTPUYECKOT0 TOKA HA MarHUTHYIO CTPEJIKY.

OnbIThl,  JE€MOHCTDUDYIOIIME  3aBUCUMOCTb  CHJIbI




B38HMO,Z[€I>1CTBPIH KaTylIKK C TOKOM W MdI'HHUTa OT CHJIbI
TOKAa W HAIIPpaBJIEHWA TOKd B KdTYUIKe. I/I3yquHe

AEﬁCTBHH MArHMTHOI'O I10JiIA Ha MPOBOJHUK C TOKOM.

KoncTpyrpoBanue U HU3yueHue paboThI
3/1IeKTPOABUTATEJIS. Nsmepenne KI1J
3/1eKTPO/[BUTaTe/IbHOU YCTaHOBKH. OnbIThI o

HCCieq0BaHUIO ABJ/I€HUA BHEKTPOMHFHHTHOﬁ WHAYKIHUN:
ncciaeg0oBaHue W3MEHeHMI 3HaueHus u HallpaBJ/IEHUs

HWHJYKIMOHHOTO TOKa

dusnueckue sBJeHUS B IIPUPOJE: 3JIeKTpUUeCKUe
sB/ieHUsT B  atMocdepe,  37eKTPUUYECTBO  KUBBIX
7.21 OpPraHMW3MOB, MarHUTHOe Tojie 3em/id, Apelid MoJoCoB,
POJIb MAarHUTHOTO TIOJISL /1S )KU3HU Ha 3emJie, TIOJISIpHOe

CHUssHHEe

TexHWuyecKkue yCTPOMCTBA: 3JIEKTPOCKOII, aMIlepMeTp,
BOJIbTMETD, PEOCTaT, CUETUMK 31eKTPUYECKOW SHEepruw,

3/IEKTPOOCBeTUTEe/IbHbIE  NPUOOpBI,  HarpeBaTe/bHbIe

722 3JIEKTPOTIPUOOPHI (mpumepbI), 3/1IeKTprUYecKue
NpeJOXpaHUTe/M, 3JIEKTPOMAarHUT, 3JIeKTPOJBUraTe/b
MOCTOSIHHOTO TOKa, TeHepaTop MOCTOSTHHOTO TOKa
9 KJ/TIACC
Kop,
paszein Kop anemenra [IpoBepsiemble 371eMeHThI COZlepyKaHUs
a
8 MEXAHUYECKHWE ABJIEHUA
81 Mexanuueckoe BwXKeHue. MarepuasnbHas —TOUKa.
' Cucrema orcuéra
8.2 OTHOCHTE/IbHOCTh MeXaHUUeCKOTO [JBUKEeHUS
8.3 PaBHOMepHOe MpsiIMOJ/IMHEHOE JABVKeHNe
8.4 ##Par###HepaBHOMepHOe MPSMOJIMHENHOE [BW)KEeHHe.
CpefHAss M MIHOBEHHasg CKODOCTb Teja  IIpU




HepaBHOMEPHOM [JBWXEHHWN

YckopeHnue. PaBHOyCKOpeHHOe MIpSIMOJTUHEMHOe
8> [IBIKeHHE
8.6 #i##Par###CpoboHoe nmageHue. OnbIThl ["amues
###Par###PaBHOMepHOe [BU)KeHUEe TI0 OKPY>KHOCTH.
8.7 [Tepriog, ¥ yacTtoTa obOpareHus. JIMHelHass U yTIJiOBas
CKOpPOCTHU. L]eHTpocTpeMuTeIbHOE YCKOpEHUe
8.8 [TepBbiii 3akoH HbtoTOHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tpetuii 3akoH HbtoTOHA
8.11 H#H##Par###] [pyHLUI CynIeprio3suLiuu CUJ
8.12 Cwuna ynipyroctu. 3akoH I'yka
#H##Par###Cuna TpeHUs:: Cula TPEHUS CKOJIbXKEHHs,
813 Cuia TPeHUsl MOKOos1, APyTrue BUbl TPEHUS
#HH##Par###Cuna TsKeCTU W 3aKOH ~ BCEMUPHOIO
0.1 TATOTEeHHUs. Y CKOpeHHe CBOOOZHOTO IafieHust
815 Oewkenve  maHer  BOKpyr  CosHua.  IlepBas
KOCMUUeCKasi CKOpocTb. HeBeCOMOCTb 1 neperpysku
8.16 PaBHOBecre MaTepraIbHOM TOUKH. AOCOTFOTHO TBEpPZOE
TeJsI0
###Par###PaBHoBecre TBEP/AOro Tesa C 3aKperiéHHOU
817 0CbI0 BpaijeHuss. MoMmeHT cuibl. LleHTp TskecTr
8.18 Nwmnynec Tena. Vi3meHeHue umiysbca. VIMIy/ibc cusbl
8.19 3aKOH COXpaHeHUs UMITyJIbCa
8.20 #H##Par###PeakTiBHOE [BI)KeHUe
8.21 MexaHuueckasi paboTa ¥ MOIIIHOCTb
820 Pabora cun TsDKecTH, ynpyroctd, TpeHusi. CBsi3b
3HepPruu v paboThI
[ToTeHmanbHasi 3Heprus Teja, IOJHATOrO  Haj
6.23 TIOBEPXHOCTBIO 3eM/Iv
8.24 [ToTeHLManbHas SHePryst CKaToW NMPY>KUHbI
8.25 #H##Par###KuneTueckas  3Heprus.  Teopema o

KUHETUUeCKOU SHeprum




8.26

###Par###3aKoH coxpaHeHUs MeXaHUUeCKOW SHepruu

8.27

[TpakTHUeckue pabOTHI:

OrmpefiesieHrie CpefiHel CKOPOCTH CKOJIbXXeHHUsI Opycka
WIA [BIWKEHUs] I1apuKa [0 HAK/JIOHHOW TIJIOCKOCTH.
OmnpejeneHre yCKOPeHUsl Tela MPU PaBHOYCKOPEHHOM
JIBVDKEHUM T10 HAK/IOHHOM TJIOCKOCTH.

WccnenoBanve 3aBUCMMOCTU TIYTA OT BpeME€HHM TpU
PaBHOYCKOPEHHOM [IBIKeHUHU 0e3 HaualbHOW CKOPOCTH.
[IpoBepka TruWIoOTe3bl: €CAd IIPU PABHOYCKOPEHHOM
JBIKeHUW 0e3 HauaJbHOW CKOPOCTH TYTH OTHOCSITCS
KaK psiZi HeUYeTHBIX 4KCesl, TO COOTBETCTBYHOIIIME
TIPOMEXXYTKA BpeMEeHU OJJMHAKOBBI.

VccnenoBane 3aBUCMMOCTU CUJIbI TPEHUSI CKOJIbXKEHHS
OT CWIbl HOPMaabHOrO JaBneHus. OrnipeseneHue
Ko3(puiiveHTa TpeHUs CKo/bkeHUs. OrmnpepeneHve
)KECTKOCTU TIPYyKUHBIL. OripefiesieHe pabOThl  CHUJIBI
TPeHUsT TIpU paBHOMEDHOM /IBJKEHUM Tela [0
TOPU30HTa/IbHOUM MoBepXHOCTU. OrmpezesieHre pabOThI
CWIbl  yOPYrocTM  MpU  MOAbEMe  TIpy3a C
WCTIO/Mb30BaHUEM  HEMOJBIKHOTO U TMOJBWKHOIO

O/I0KOB

8.28

®du3rueckye sSBIEHUS B rnpupoje: rnpujivBbl U OTJ/IUBHI,
ABVDOKEeHNe I1/IaHeT ConHeuHoi CHUCTEMBI, pE€AKTHMBHOE

ABVKEHHE JXMBBIX OpPraHrU3MOB

8.29

TexHWuyecKkue  yCTpOWCTBa:  CIHUJOMETP,  JaTYMKHU

TI0JI0XKEHHs1, PAaCCTOSTHUS U YCKOPEHUs, paKeTbl

MEXAHHNYEC

KUE KOJIEBAHMA 1 BOJIHBI

9.1

KosnebatenbHoe nBikeHre. OCHOBHbIE XapaKTePUCTHUKU

KoJsiebaHHU: TIepuoJ, YacToTa, aMIIUTY/ja

9.2

MareMaTHueCcKUit u TIPY>KUHHBIN MasiTHUKH.

[TpeBpailjeHre SHEPTUM TIPU K0J1e0aTeTbHOM JIBY>KEHUU

9.3

3aTyxatompye KosneOaHusi. BbIHY)KZeHHble KoieOaHusl.

Pe3onanc

9.4

Mexannueckue BoyiHbBL. CBONMCTBA MeXaHUMYECKUX BOJIH.

HPO,E[OJ'IBHLIE W TIoriepeyHbieé BOJIHBI. ,Z[]'II/IHa BOJIHbBI U1




CKOPOCTh e€ pacrpocTpaHeHusi. MexaHW4ecKre BOJTHBI B

TBEP/IOM TeJle, CeliCMUUeCKHe BOTHbI

9.5 3ByK. I']pOMKOCTB U BbICOTa 3ByKa. OTpakeHUe 3ByKa
9.6 WHbpa3ByK U yabTpa3BykK
[TpakTrueckue paboThI:
OmnpefeneHyde 4YacTOTBl W Tiepyuojia  KoyieOaHMIA
MaTeMaTHYeCKOro MasTHUKA.
OmnpegeneHyde 4YaCcTOTBI U Tiepyuojia  KoJyieOaHMIA
MIPY>KMHHOTO MasiTHUKa
97 WccnepmoBanvie  3aBUCMMOCTH  Tiepuojia  KojebaHMi
' MOJIBEIIIEeHHOT0 K HWUTWA Tpy3a OT [JJWHBI HUTHU.
VccnemoBanvie  3aBUCMMOCTH  Tiepuojia  KojeOaHMM
TIPY’KUHHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka
He3aBHCUMOCTH repuoja KoJiebaHui rpy3a,
MO/IBEIIIEHHOT0 K HUTH, OT MacChl Ipy3a U >KECTKOCTU
NIPY>KUHBL. VI3MepeHure ycKopeHUst CBOOOHOTO TIa/IeHUsT
dusuueckue siBJieHUsi B MPUPO/ie: BOCTIPUSATHE 3BYKOB
9.8 JKUBOTHBIMH, 3eMJIeTpsICeHHe, CeucMUYecKrde BOJIHBI,
L[yHaMH, 3X0
99 TexHuyeckue YCTPOMCTBAa: 5X0JIOT, MCIOIb30BaHUe

y/IbTpa3ByKa B ObITY U TeXHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE 11 SJIEKTPOMATI'HUTHBIE BOJIHBI

BHGKTpOMaFHI/ITHOQ rmoJie. BJIEKTI)OMaFHI/ITHBIe BOJIHBI.

104 CBoiiCcTBa 3/1eKTPOMarHUTHBIX BOJIH

10.2 ITTkana 5/1eKTpPOMarHUTHLIX BOJIH

103 OnekTpoMarHutHas npupoga csera. CKOpPOCTb CBeta.

. BonHoBbIe cBolicTBa cBeTa

[TpakTHueckue paboThI:

10.4 V3yyeHre CBOMCTB 3/IEKTDOMarHWTHBIX BOJH C
TIOMOLL[bI0 MOOU/IEHOTO TesleoHa
dusnueckre sB/eHUs B TIpuUpofe: Ouonoruyeckoe

10.5 JelicTBUe BU/IMOTO, y/AbTParoeTOBOr0 u
PEHTreHOBCKOI0 HU3/TyueHun

10.6 TexHuyeckue yCTpOWCTBa: UCII0JIb30BaHUe




3JIEKTPOMATHHUTHBIX BOJIH OJIs COTOBOM CBSI3U

11

CBETOBBIE ABJIEHUA
11.1 JlyuyeBas mogzesnb cBeta. VICTOUHMKY CcBeTa
11.2 [TpsimosiMHeHOe pacrpocTpaHeHre CBeTa
113 Otpakenue cseta. [110cKoe 3epkasio. 3aKOH OTpakeHuUs
' cBeTa
114 [Ipenomsienvie cBeTa. 3akOH IIpeJIOM/IEHUs] CBeTa.
' [TonHOe BHyTpeHHee OTpakeHue CBeTa
11.5 JIun3a. Xof yueit B IMH3€
116 OnTuueckass cuctema doToanmnapaTa, MHUKDPOCKONA |
. TejlecKora
117 'ma3 kak onrvueckas cucrema. biv3opykocts U
' JlaTbHO30PKOCTh
118 Pasnoxenue 6Genoro ceeta B criekTp. OmbiTel HbIOTOHA.
. CriokeHre CieKTpa/ibHbIX L[BETOB. Jlucriepcurs cBeTa
[TpakTryeckue paboOTHI:
###Par###lccnejoBanue 3aBMCUMOCTHU yria
OTpakeHusl CBeTOBOI'O Jiyya OT yIJia [aJieHusl.
#iHPar###l3yueHrie  XapaKTePUCTUK  M300pakKeHUs
rpejiMeTa B IUIOCKOM 3epKajie.
###Par###ccnegoBanve 3aBUCMMOCTH yria
MpeJIOM/IEHUsI CBETOBOrO Jyya OT yrja TaJeHusi Ha
119 rpaHulie «BO34yX — CTEKJION.
' #i#Par#t#l lonyuenrie  1300pakeHWd C  TIOMOII[BIO
cobuparoIiiel JIMH3bI.
###Par###OnpeneneHrie  (OKyCHOTO pacCTOSTHUSI W
ONTUYECKOU CHJTbI COOMpAroILield TMH3bI.
#i#HPar###OMBITEl 0 pa3/ioKeHHI0 0esioro cBeTa B
CIIeKTP.
HH#HPar###ONbITHL 110 BOCIIPUATUIO LIBeTa IpeJMeTOB
NpY X HaO/TI0/IeHUH Yepe3 1[BeTOBbIe (DHUTbTPhI
11.10 du3nyeckue sgBjeHUs B rpupoze: 3atMeHus CosHLA U

JIyHbI, 1[BeTa Tes, ONTHYeCKUe sB/ieHUs B aTMocdepe

(uBet Heba, pedpakiys, pagyra, MUPaXk)




TexHuueckue yCTpOUCTBA: OUKH, TIePUCKOTI,

B doToanmapar, ornTUUecKre CBeTOBO/IbI
KBAHTOBGLIE ABJIEHUA
11 OmnbiTel Pe3epdopzia u TulaHeTapHas MoOJe/lb aTroMa.
' Mopens atroma bopa
12 Ucniyckanne u mor/olleHre cBeTta aTtoMoM. KBaHTHI.
' JIuHeliuaTble CIIEKTpPbI
12.3 PagnoakTBHOCTB. Anb(a, 6eTa- U raMMa-u3ydyeHust
124 Crpoenvie artomHoro szapa. HykioHHas Mogesnb
' aToMHOTO0 sigpa. M30Toribl
125 PagnoakrtyBHble npespaieHus. [lepuog mnosypacriaza
' aTOMHBIX si7iep
126 AnepHble peakyyy. 3aKOHbI COXPaHeHUs 3apsf0BOr0 U
. MacCOBOI'0 YMCes
12.7 OHeprus CBA3Y aTOMHBIX f7ep. CBsI3b MacChl ¥ SHepruu
1.8 Peakumu cunTesa v feneHus szaep. VICTOYHUMKU SHEpruu
12 ' CouHija ¥ 3BE3]
12.9 fAnepHas oSHepretuka. [lelicTBUe  paJuOaKTHUBHBIX
. V3/TyueHUI Ha )KUBbIe OPraHU3MbI
[TpakTHUeckue pabOThI:
HabsofeHre CIUIOMIHBIX YW JIMHeMUaThIX CIIeKTPOB
V3/Iy4YeHuUs..
12.10
WccnenoBanue TpeKkoB: M3MepeHVe SHePrUuM YaCTULb
110 TOPMO3HOMY MyTH (TI0 PoTorpadusm).
W3mepeHue paZiuoakTUBHOTO oHa
dusnueckre sBJeHUS] B TNPUPOJE: eCTeCTBeHHbIU
pPaiIMOaKTUBHBIN ¢oH, KOCMUYECKUe JIy4u,
12.11 paJvOaKTUBHOE W3/Iy4YeHKe T[IPUPOJHBIX MUHepasoB,
JleiCTBUe DPAJIMOAaKTUBHBIX W3/TyUeHHWHA Ha OpraHvM3M
yesioBeKa
1212 TexHuueckue yCTpOWCTBa: CIeKTPOCKOT,

VHJVBU/lya/lbHbIA O3UMeTp, KaMepa BusibcoHa




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHHA OCHOBHOI OFPA30BATE/ILHOI
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA30OBAHUA

Kop
IpOBepPsIeMoro
TpeboBaHUs

ITpoBepsiembie TPeOOBaHUA K MIPeJMETHHIM pe3y/IbTaTaM
0a30BOro ypoBHsI 0CBOEHHs OCHOBHOW 00pa3oBaTe/IbHOM
MPOrpamMMbI 0CHOBHOTO 00111ero o6pa3oBanusa Ha ocHoBe ®PI'OC

[loHumanve posu  (GU3MKM B HAyyHOM  KapTWHE  MUPa;
copMHUPOBAHHOCTb 0A30BBIX TIPE/ICTAB/IEHNI O 3aKOHOMEPHOU CBSI3U
Y TI03HaBaeMOCTH $IBJIeHWH IIPUPOJBI, O pOIM SKCIIepUMEeHTa B
¢usvke, o cuctemooOpasytome pond GUMKA B Pa3sBUTHH
eCTEeCTBEHHbIX HayK, TeXHUKH M TeXHOJOruii, 00 3BOJIOLMU
¢bur3nuecKrMx 3HaAHWUM M UX POJIM B LIeJIOCTHOW eCcTeCTBeHHOHAy4YHOMU
KapThHe MHpa, O BKJafle POCCHUMCKMX W 3apyOe)KHbIX YUEHBIX-
¢HU3MKOB B pa3BUTHE HayKH, 0OBSCHEHHE IPOL|eCCOB OKPYXKAIOIIero

MHPa, Pa3BUTHE TEXHUKU U TeXHOJIOTUM

3HaHMs O BHJAX MaTepuu (BeLeCTBO W I0/e), O [BWKEHUM KakK
criocobe CyIecTBOBaHUSI MaTepuu, 06 aTOMHO-MOJIEKY/ISIPHOM TeOPUU
CTPOEHUsI BellecTBa, O (PU3MUECKOW CYIIHOCTH SIBIEHUA MPUPO/BI
(MexaHMYeCKUX, TeIIOBbIX, 3/JeKTPOMAarHUTHBIX W KBAHTOBBIX);
yMeHUe pa3/iuuaTh SIBJIeHUs 110 OMKUCAHUI0 WX XapaKTepHbIX CBOMCTB U
Ha OCHOBE OIIbITOB, J€eMOHCTPHPYIOLLMX JJaHHOe (pr3nuecKoe siBJIeHUe;
yMeHUe paclio3HaBaTh IPOsiB/ieHUe W3YUYeHHbIX (PU3NUeCKUX SIBJIEHUN
B OKpYJKarollleM Mupe, BbIeNsil UX CyLleCTBeHHble CBOWCTBa

(mpu3HaKM)

BnageHvie ocHoBaMM TOHSTUMHOIO anmapata ¥ CUMBOJMYECKOTrO
s3bIKa (DU3UKK W KCII0/Ib30BaHWE WX Il PellleHrs1 yueOHBIX 3a7iay;
yMeHHe XapaKTepu30BaTb CBOMCTBA Tes, (PU3MUYECKUE SIBJIEHUSI U

TMIPOLIeCChI, UCTI0/b3Y$ GyHJAMeHTa/lbHble U SMIIUPHUYeCKHe 3aKOHbI

YMeHHe OnHChIBaTh HN3y4yeHHbIe CBOMCTBA TeJl U Cl)I/IBI/I‘-IECKI/Ie sABJIEHUA,

HCII0JIb3YyA (1)I/IBI/I‘-IECKI/IE Be/TMYMHBI

BrnaseHre ocHOBaMM MeTOZIOB HAyyHOrO TIO3HAaHUS C YYETOM
cobsrozieHyst TipaBusT Ge3o0macHOro TpyZa: HabsmogeHue (U3NUecKux

SABJICHUIA:




yMeHHe CaMOCTOSITeJTbHO COOMpaTh 3KCIIePUMEHTA/NbHYI0 YCTaHOBKY
13 laHHOTO Habopa 00OpyZOBaHUS MO0 WHCTPYKIUH, OIMCHIBATh XO[
OTIbITa U 3aMMChIBATh €ro pe3y/ibTaThl, (HOPMYIMPOBATH BLIBO/bI;
TpoBe/ieHNe TIPSIMbIX U KOCBEHHbIX U3MepeHUN (PU3NUeCKUX BeJTUUKH:
yMeHWe TIJIAaHUPOBAaTh W3MEPEeHHs, CaMOCTOSITeJIbHO  COOMpaTh
9KCIePUMEHTallbHYI0  YCTAaHOBKY [0 MWHCTPYKLMM, BBIUYMCJIATD
3HaueHWe BeJIMUMHbl M aHa/JIW3UpPOBaTh IIOJyUeHHble pe3yJ/bTaThbl C
YUETOM 3a/laHHOU MOTPeIIHOCTH pe3y/IbTaTOB U3MepeHUH;
MpOBeJileHNe  HEC/O0)KHBIX  9KCIepUMEHTa/NbHBIX  MCC/Ie[l0BAHUM;
CaMOCTOSITE/IBHO ~ COOMpaTh JKCIePUMEHTalbHYI0 yCTaHOBKY U
MPOBOJAUTbL  UCC/efOBaHWE [0  MHCTPYKLUM,  TMpPeJCTaBJsATb
TIOTyUYeHHbIe 3aBUCUMOCTH (DHM3UUeCKHX BeWYMH B BUfe Tabiwl U
rpayKoB, yUHUTHIBATh MOTPEIIHOCTH, [ie/1aTh BBIBO/BI 10 pe3y/ibTaTaM

Hnccjaeg0BaHMsA

[ToHrMaHMe  XapakTepHbIX  CBOMCTB  (UM3UYECKUX  MoJesieit
(MaTepuanbHasi TOukKa, abCOMIOTHO TBEPZOE Te/lo, MO/ CTPOEeHUs!
ra3oB, J>KU/KOCTeH W TBEDABIX TeJ, TUIAHEeTapHas MOJe/lb aToMa,
HYKJIOHHasi MOZie/lb aTOMHOTO siipa) U yMeHHe TPUMEHSTb UX [is

00bsicHeHUsT PU3NUECKUX TIPOLIECCOB

YMeHue 00BSICHATH (DHM3UUYEeCKHe TPOLeCCHl U CBOWCTBA TeJs, B TOM
yhc/le U B KOHTEKCTe CUTyalud [paKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BbISIB/ISTb IPUYMHHO-C/Ie[JICTBEHHbIE CBSI3U U
CTPOUTH OOBbsICHEHHE C OTIOPOM Ha M3y4YeHHble CBOMCTBA (DM3HUUECKUX

HBHEHHﬁ, (I)I/I3I/I‘JECKI/IE 3dKOHBbI, 3dKOHOMEDHOCTH 1 MO e/I1

YMeHHe pelllaTh pacuéTHble 3a7auM (Ha 0Oaze 2 — 3 ypaBHEeHMM),
UCTIONB3ysd 3aKOHbI W (OPMYJibI, CBSI3bIBAIOIEe  (PU3HUECKHE
Be/IMUMHBI, B YaCTHOCTH, 3alUChbIBaTh KpaTKOe YCIOBHMe 3a/lauM,
BBISIB/IAT HEZIOCTAIOIMe JlaHHBbIe, BLIOUPATh 3aKOHBI W (HOPMYIIbI,
HeoOXOo/MMbIe /il €€ pelleHus], UCII0/Ib30BaTh CIIPABOYHbIE JaHHbIE,
MIPOBO/IUTh PACUYéThl U OIIeHWBaTh PEATMCTUYHOCTb TIOJYYeHHOTO
3HaueHus1 (PU3UUECKOM BeTMUMHBI; YMeHUe OIpeJie/isiTh pa3MepHOCTb

¢bu3MUeCcKoil BeJTMUMHBI, TOJTyUeHHOMN MPU pellieHrH 3a/jaun

YMeHue xapakTepu3oBaTb [IPUHLIAIBI  JIEMCTBUS  TeXHUUYECKUX
YCTPOMCTB, B TOM UHCJe OBITOBBIX NMPUOOPOB, ¥ TPOMBIIIEHHBIX
TeXHOJIOTMUeCKHUX MPOLIeCCOB M0 UX OMKCAHMWI0, UCTO/b3Yysl 3HAHUS O

CBOMCTBaX (U3NUECKUX sBJIEHUH M HeobXo/uMble (U3NUecKue




3dKOHOMEPHOCTHU

10

YMeHHe UCMOJIb30BaTh 3HaHUA O (U3WUECKUX SIBIEHUSIX B
TOBCEJTHEBHOM KM3HM /i1 obecreueHuWss 0e30MacHOCTH  TIpU
obparieHud ¢ OBITOBBIMM ~ TIpUOOpaMH U TeXHUUYECKUMU
yCTPOWCTBAaMH, COXPAHEHWsSI 3[0POBbSi W  COO/IO/IEHUS HOPM
9KOJIOTMUECKOTO TIOBEZIEHHWsI B OKPY)KAIOLeH cpefe; TOHUMaHHe
He0OX0JUMOCTH TIPUMEHEHUS [JOCTIKEHUM (DU3MKH W TeXHOJIOTHM

JJI palJiOHA/IBHOI'O ITPHYPOA0ITI0JIb30BAHUA

11

OnpIT TIOMCKa, TpeoOpa3oBaHMs M TIpeACTaBieHUsT HWH(OpMaIuu
(b13MYecKoro cojiep>kaHusi C WCIOb30BaHUeM HH(OPMal[OHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM; YMeHHe OL|eHUBaTh 10CTOBEPHOCThb
MoJiyyeHHOM MHGOpMalMM Ha OCHOBe HWMEIOIIUXCS 3HAaHUN U
JIOTIOJTHUTENIbHBIX ~ WUCTOUHWKOB;  yMEHHEe  WCIIOh30BaTh  TIPH
BBLITIOJTHEHUM yueOHbIX 3aZlaHU Hay4YHO-TIOMYJ/SIPHYIO JTUTepaTypy
(bu3nUecKoro cojep)kaHusi, CIIpaBOYHbIe MaTepuabl, PeCypchbl CeTH
WuTepHeT; BiajeHWe 0a30BbIMM  HaBblKaMu — TipeoOpa3oBaHUs
vH(opMalid W3 OJIHOM 3HAKOBOM CHCTeMbl B [IpYIylO; yMeHHe
co3/jaBaTh COOCTBEHHbIE TIMCbMEHHbIE W YCTHble COOOIeHWs Ha

OCHOBe I/IH(i)OpMaL[I/II/I N3 HeCKOJIbKMX MCTOUYHHUKOB




INIEPEYEHD 3JIEMEHTOB COAEP)XXAHUS, IIPOBEPAEMBIX HA OI'D

I10 ®N3UKE
Kop, IIpoBepsieMbIl 3/71eMeHT CO/lep)KaHUA
1 MEXAHUWUYECKUWE ABJIEHUA
11 Mexanuueckoe faBwkeHue. MarepuanbHag Touka. (Cuctema — OTCUéTa.
OTHOCUTE/ILHOCTD [JBUKEHUS
PaBHOMepHOe 1 HepaBHOMepHOe ABkeHue. CpeaHsst CKOpocTb. Popmya AJis
1.2 BBIYKC/IEHUS CpeiHed CKOPOCTH: V = S/t
PaBHOMepHOe NpsIMOJIMHENHOe [BYKeHWe. 3aBUCUMOCTb KOOpPZAMHATHI Tejla OT
BpeMEeHU B C/Iyyae paBHOMEPHOIO NPSIMOJIMHENHOTO [IBHYKEHUS:
13 x(1)=x, +ut
'padyky 3aBUCMMOCTA OT BpeMeHM [Jid TPOEeKLMM CKOPOCTH, IpOeKLUH
nepeMellleHus, IyTH, KOOpPAWHATbl IIpY PaBHOMEPHOM IPSIMOJMHENHOM
[IBIDKEHUH
3aBUCUMOCTb KOOPAMHATHI Tejla OT BpPeMeHU B Cjlyyae pPaBHOYCKOPEHHOI'O
NIPSIMOJIMHEMHOT O [IBV)KEeHUSI:
En;"
Sill) =Vo, *t+ay* 5
@dopmysibl [j1s1 NPOEKLMM TlepeMelleHNs], MPOeKLUU CKOPOCTA W IPOeKLIUU
YCKOpeHUsI TIPY PaBHOYCKOPEHHOM TMPSIMOJIMHENHOM [ BYDKEHUU:
1.4 H=uy. t+a. =
. s.(D=vy, t+a, 5
U.\'(’r) =Upy T4, 1,
a.(f) =canst,
Uy, — Uy, =2a.s,
I'paduku 3aBUCMMOCTU OT BpeMeHH [ji1 MPOeKLUM YCKOpPEeHMs, MPOeKLUU
CKOPOCTH, TIPOEKLUM IlepeMelleHusl, KOOpAUHATbl IIPU PaBHOYCKOPEHHOM
NIPSIMOJIMHEMHOM [IBV)KEHUHN
1.5 CBobojHoe mazieHre. PopMyJibl, OMMCHIBaOIe CBOOOAHOE TMajleHHe Teja TI0

BE€PTHUKA/IN (,E[BI/DKEHI/IE Te/ld BHHM3 HW/IHM BBEPX OTHOCHUTE/IbHO ITIOBEPXHOCTHU

3emnn). I'padmKu 3aBUCMMOCTH OT BpeMeHM [yl TIPOeKLMH YCKODEeHHus,




MPOEKI[MM CKOPOCTH M KOODAWHAThI TIpU CBOOOJHOM TIa[leHUM Tejia TI0

BepTHKa/IN

CKOpOCTb pPaBHOMEDHOTO [IBMD)KEHHUSI Tejlia I0 OKPY>KHOCTH. HampaBneHue
CKOPOCTH.
dopmyna /i1 BBIUMC/IEHWS CKOPOCTH uepe3 pafiuyC OKPY)KHOCTH W TepHOJ
oOpaiijeHus:

IMR

T

LlenTpocTpemuTenbHOE — yCKOpeHHe. HampaByieHne LIEHTPOCTPEMHUTETHEHOTO

yckopeHusi. DopMmyJia [i7isi BBIUKMC/IEHUS] YCKOPEHMUS:

1.6
2
o
TR
dopmyiia, cBs3bIBalOLIask EPUO/| U YaCTOTy oOpallleHust:
V= :
T
Macca. ITnotHocTh BeljectBa. @opMyisia [/11 BBIYUC/IEHUS IVIOTHOCTH
i m
1.7 V
1.8 Cuna — BeKTOpHas gu3nueckas BesnurHa. Crio)keHue CUi
1.9 SAABnenne nHepuyu. Ilepsbiii 3akoH HeroToHa
Bropoi1 3akoH HetoTOHa:
F=m-a
1.10
CoHaripaB/1eHHOCTh BEKTOPa YCKOPEHHsI Te/la U BeKTOpa CUJIbI, 1elCTBYIOIIeN Ha
TeJs10
B3aumopeiictBue Ten. TpeTtuit 3akoH HbtoToHa:
1.11 Feg==ng
1.12 TpeHure MOKOS ¥ TpeHUe CKOJIbKeHUs. Dopmya /il BBIYUCIEHUS] MOZYJISI CUJIBI

TPeHHUA CKOJIbXKEHHS:




1.13

Hedopmaruss Tena. Ympyrue U Heynpyrue JedopManyy. 3akOH yOpPyrou

nedopmannu (3akoH I'yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3aKOH BCEeMUPHOI'O TATOTEHUS:

My - M4
F — G A '—_‘—
R
Cuia TsbKeCTU. Y CKOpeHre CBODOO/JHOTO MafleHus..
dopmyra As1st BBIUMC/IEHHUS CUTTbI TSDKeCTH BO/M3M roBepxHOCTH 3emiu: F = mg.
[erxenue riaHeT BOKpYyr CosHija. IlepBas kocMyuueckast CKOPOCTb.

HeBecomocTh U Tieperpysku

1.15

Wmrnysibc Tesia — BeKTOpHasi pu3nyeckasi BeJIMUMHa.
p=mo

Nwmrnynsc cuctemsl Ten. I3MeHeHUe UMIy/ibca. IMIyibC CHJIBI

1.16

3aKOH COXpPaHEHHS UMITYJIbCa AJId 3aMKHyTOI‘/JI CHUCTEeMBI TeJI:
D=0, +im, U, =const

PeakTuBHOE [IBU>KEHHWE

1.17

MexaHnueckasi pabota. ©opMyiia /151 BBIYUCIEHUSI PAOOThI CUJIBI:

A=F5cosct

MexaHnuecKasi MOLLIHOCTb:

1.18

Kunetnueckas v noTeHIyanbHas 3Heprusa. @opMyiia [/l BBIYUC/IeHUS

KUHETHUUYeCKOM SHepruu:

HIUE
Ey=——

Teopema 0 KuHeTHYeCcKoW SHeprur. PopMyia /it BIYUCAeHHs TOTeHIMaIbHOU




SHEepruu TeJjia, NogHATOro

HaJ, 3eMJIEi:

E,= mgh

MexaHuuecKast SHeprusi:

E=E.+E p
1.19 3aKoH COXpaHeHHsl MexaHUuecKoi sHepruv. dopmyJa [i/s1 3aKoHa COXpaHeHUst
MeXaHW4YeCKOM 5Hepryuy B OTCYTCTBUe CWI TpeHusi: E = const.
[TpeBpaiiieHrie MeXaHUUECKOM SHEPTUX NIPU HAJTMUMU CUJIbI TPEHUSI.
[TpocThie MexaHHU3MBI. «30/10TO€e MMPaBUI0» MeXaHUKH.
Peruar. MomeHT cunbl: M - Fl.
YcnoBue paBHOBecus pblyara:
M +M +..=0
1.20 “
[MToaBWKHBINM U HenoABKHBIN 6/10ku. KIT/] MpOCThIX MEXaHU3MOB,
= "%MESE&H
*‘lsaq::aqenﬂaﬂ
[aBiieHue TBEpAOro Tesa.
dopmyna [/ BBIYUC/IeHNs [1aB/leHns TBEPJOro Terna:
_F
pP= G
191 [aBneHue rasza. ATMocdepHoe /aBiieHue.
' I'mppocratrueckoe JjaBjieHHe BHYTPH XXUAKOCTH.
®opmyra /151 BBIYUC/IeHUS [1aB/IeHHs BHYTPU XKUAKOCTH:
P=Pgh+Dx,
1.22 3akoH Ilackans. ['MapaBarueckuii mpecc
3akoH Apxumega. dopmyna a8 onpefesieHUs] BBITAJIKWBAIOLIEH  CHUJIBI,
JIeHCTBYIOLLIeH Ha Teso, TIOrPy>KEHHOe B )KUJKOCTb WJ/IM ras:
1.23

F_—"-_I;.'i. =ng

YcnoBue nnaBaHus Tena. [Inapadue CyJOB ¥ BO34yXOIl/laBdHHE




1.24

MexaHuueckue KosiebaHusi. AMIUIUTYZQ, T€PUOJ, M YacToTa KosiebaHUM.

dopmyra, CBSI3bIBAKOIasi YACTOTY U Mepro/, KomeOaHwit:

1.25

MaTtemaTiuecKuii U TPY)KUHHbIM MasTHUKU. [lpeBpailjeHuWe SHepPruv Mpu

KosiebaTeTbHOM [IB)KEHUH

1.26

3aTyxarorue kosebanus. BeiHyX/1eHHbIe KosiebaHus. Pe3oHaHC

1.27

MexaHnuecKre BOJIHBIL. HPOAOHBHBIE W T1ioriepeyHbie BOJIHBI. ,B;]II/IHEI BOJIHBI U

CKOPOCTh PacrpOCTPAHEHUsT BOJTHBI:

h=v-T

1.28

3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHue 3BYKOBOM BOJIHbI Ha I'DaHULIe

IByx cpesl. IH(pa3ByK U y/lIbTPa3ByK

1.29

IMpakmuueckue pabombl

V3mepeHne cpejHel IJIOTHOCTH BeIeCTBA; apXUMeJOBOH CHIIbI, >KECTKOCTH
MIPY>KUHBL; KO3(h(dUI[MeHTa TPEHUSI CKOJIbKEeHUs; pabOTbl CWIbI TPEHWUs, CHJIbI
yIPYrOCTH; CpeiHell CKOPOCTH [JBM)KEHHSI OpycKa MO HaK/JIOHHOH IIOCKOCTH;
YCKOpeHUs1 OpycKa Tpy JBIDKEHWUM I10 HAK/JIOHHOW TIJIOCKOCTH; YaCTOThl U
nepyojia KojebaHWH MaTeMaTHU4eCKOro MasTHMKA; uacTOThl U  Tepuoja
KosiebaHWl TIPY)KUHHOTO MasiTHMKA; MOMEHTA CHJ/IbI, €MCTBYIOIIEr0 Ha pblyar;
paboThl CWIBI YMNPYrOCTH TPU TIOJbEME Trpy3a C TIOMOIIBIO HEMOABUKHOTO
6/10Kka; pabOTBI CH/IbI YIIPYTOCTH TIPH MOABEME I'Py3a C MOMOIIIBIO MOBIKHOTO
OJ10Ka.

VccneoBaHre 3aBUCUMOCTH apXWMEZIOBOM CH/IBI OT 00BEMa IOTPY>KEHHOM
YaCTH Tejla U OT IUVIOTHOCTH >KUIKOCTH; He3aBUCHMOCTH BbITA/IKUBAOILIEH CHJIbI
OT MacChl Tejia; CUJIbI TPEHUSI CKOJIBKEHHUS OT CU/Ibl HOPMAa/IbHOTO /IaB/IeHUSI U OT
poZia TTOBEPXHOCTH; CHUJIbI YIPYrOCTH, BO3HHUKAIOIIEH B MPY)KUHE, OT CTEleH!
nedopmaliiy TPYKMHBI; YCKOpPeHUs1 OpycKa OT yIJla Hak/IOHA HarpaBJIsFoIle;
nepro/ia (4acToThl) KosebaHWH HUTIHOTO MasiTHWKA OT J/IMHbI HUTH; TepUoja
KosiebaHW TPY>KUHHOTO MasiTHUKAa OT MacChl TPy3a U >KECTKOCTU TIPY>KUHBI;
HCC/IeIoBaHMe HEe3aBUCMMOCTU Tiepuojia KojebaHWi HHUTSHOTO MasiTHHUKA OT

Macchl rpy3a. [IpoBepka yCI0BUSI paBHOBECHS pbluara

1.30

dusuueckue seneHuss 8 npupode: TIpUMepbl [JBWKEHUS] C Pa3IUYHbIMU
CKOPOCTSIMU B JKUBOMW U HE)KUBOW MPHUPO/ie, JeHCTBHUE CUJIbI TPEHUSs B MPUPO/Jie U

TeXHUKe, TIpDWJIMBBI W OTJ/IMBBI, [OBVM)KE€HHE I1JIdHET ConHeyHoH CHUCTEeMBI,




peakTHBHOe [BW)KeHHe >KMBBIX OPraHU3MOB, pPblUaru B Tejle UesoBeKa, BAUsSHUE
aTMoc(epHOTO [JaB/ieHHsl Ha J>KUBOW OpraHW3M, IUIaBaHWe pbIO, BOCIIPUSTHE

3BYKOB )XUBOTHBIMH, 3eMJ/IETPACEHHE, celicMHYeCKHe BOJIHBI, IYyHaMH, 3X0

TexHuueckue ycmpoticmea: CIUIOMETP, JaTUMKU TI0JIOKEHUS, PacCTOSHUS U
YCKOpeHHs, [UHAMOMeTp, TOJIIMIHUKY, PpakeTbl, pbluar, IOJABIWKHbIA U

HeHO,Z[BH)KHbIﬁ 6JIOKI/I, HAKJ/JIOHHAA IIJIOCKOCTb, IIPOCTbIE MEXdHU3MBI B 6bITy,

131 cooOIIaroLrecss COCyZbl, YCTPOMCTBO BOZOIPOBO/A, TH/IPABIMYECKUN TIpecc,
MaHOMeTp, 0apomeTp, BBICOTOMEp, TIOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCTIOb30BaHue yIbTPa3ByKa B ObITY U TeXHUKE

2 TEITJIOBBIE ABJIEHUA
OcHOBHbIE  TIOJIO)KEHUSI ~ MOJIEKY/ISIPHO-KUHETUYEeCKOW  TeOpUM  CTPOeHHsI

2.1 BellecTBa. Mogien TBEP0T0, XKUIKOTO M ra3000pa3HOr0 COCTOSIHUIA BelecTBa.
Kpucrannueckve 1 amopdHble Tena

25 [BwkeHve uyactul, BewjecTBa. CBsI3b CKOPOCTH [ABWXKEHMS 4YacTUL] C

' Temrepatypoil. BpoyHoBckoe aBwkenue, Anuddysus

2.3 CmauvBaHMe U KalW/UISIpHbIE SIBJIEHUS

24 TernioBoe paciiMpeHue U cxarve

2.5 TeruioBoe paBHOBecHe

26 BHyTpeHHsisi 9Heprusi. Pabota u Teruiornepefiaua Kak CrocoObl W3MeHeHUs

' BHYTpPEHHel SHepruu

2.7 Buzpl Terionepeauu: TerionpoBOAHOCTb, KOHBEKLMs, U3/TyueHue
Harpesanne u oxnaxzgeHue Tejn. KoamuecTBo  TeruioThl. Y JesbHas
TeIIOEMKOCTh:

2.8 ; :

Q=cm\t,—1,)
3aKOH COXpaHeHHsI SHepPruy B TeIUIOBBbIX Ipoleccax. YpaBHEHHE TeIJIOBOIO
GanaHca:

2.9
Q1 _Qz +...=0
VcnapeHve u KoHAeHcauus. lI3MeHeHue BHyTpeHHell SHepruyd B MpoLiecce

510 WCrapeHusi W KOHJeHcalmu. KwureHune >KUIKOCTA. Y[enbHas TeIwioTa

' napoo6bpa3oBanus: L = Q/m

2.11 Biia)kHOCTh BO3yXa




2.12

[lnaBneHve U KpuUCTa/yM3alus. l3MeHeHVWe BHYTpeHHell 3Hepruv IpHu

IJIaBJIEHWU U KPUCTAJIJIN3dLIN. yAEJ'IbHaH TeIl/IoTa IlJIaBJIeHHd:

,_ 9

-‘I"\-:_
m

2.13

BHyTPEHHHH SHeprus CropdHusd TOIUIMBA. Y,E[e]IBHaH TEIUIOTa CrOpdHUWA TOILIMBA:

q=Q/m

2.14

[TpuHLUTIEI pabOThI TeTIOBLIX ABUTaTenei. KI1/] TerioBoro gBuraTeis

2.15

TTpakmuueckue pabombl

M3mepeHue yzelbHON TETUVIOEMKOCTH MeTa/IMYecKOro LUIUH/PA; KOTWYecTBa
TEIJIOThI, TIOJTyYeHHOTO BOJOW KOMHATHOM TemIlepaTypbl (UKCHUPOBaHHOM
MacCbl, B KOTOPYIO OIyI[eH HarpeThlid LWIMHAD; KOJIMYEeCTBA TEIUIOTHI,
OTZIAHHOTO HArpeThiM LIWMHZPOM, IOC/Ie OMyCKaHWs ero B BOJY KOMHATHOMN
TeMIIepaTypbl; OTHOCHUTETBHOM B/IQKHOCTH BO3/yXa; Y/eJbHOH TEIJIOThI
TiaBjeHuss JibAa. ViccneqoBaHWe W3MEHEHUsI TeMIlepaTypbl BOABI  TIpU
Pa3/MUHBIX YCJIOBUSIX; SIBJIEHUS TEMIOOOMeHa MNP CMEIWBAHWUU XOJIOJHOU |

ropsiueid BOZbI; IpoLiecca NCIapeHust

2.16

dusuueckue si8neHUss 8 npupooe: TIOBEPXHOCTHOe HATsHKeHHe M Kalu/UIspHble
sIBJIEHUs] B TIPUPOJie, KPUCTa/lTIbl B NpUpoJe, U3nydyeHue CosHIla, 3aMep3aHue

BO/I0EMOB, MOPCKHe Opu3bl; 00pa3oBaHHe POCHI, TYMaHa, UHesl, CHera

2.17

TexHuueckue ycmpoticmea: Karu/uisipbl, IPUMepbl UCI0/Ib30BaHUsl KPUCTAIOB,
JKUJKOCTHBIM TEepMOMETp, JaTUMK TeMIlepaTypbl, TePMOC, CUCTeMa OTOIIEHUS
JIOMOB, TUI'DOMETpbI, TICUXPOMETp, MapoBasi TypOWHa, ABUTATelb BHYTPEHHETO

CropaHusi

SJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnekTpu3auys Tesl. JIBa BUJa 3JIeKTPUUECKUX 3apsi/ioB

3.2

B3aumo/ieiicTBre 3apskeHHbIX Tesl. 3akoH KyroHa

3.3

3aKOH COXpaHeHUsl 37IeKTPUUeCKOro 3apsiia

3.4

OnekTpruueckoe mose. HarnpsokEHHOCTH 3/1eKTpUuUeckoro ross.  [IpuHumn

CyNepIio3ULIUU 3/IeKTPUUYECKUX T0Jiel (Ha KaueCTBEHHOM YPOBHeE)

3.5

Hocutenu »3/eKTpUyeckux 3apsiioB. /[leliCTBHe 5/1eKTPHUeCKOro Io/s Ha

3/1eKTpruYeckue 3apsibl. [IpOBOJHUKY U [U3/1€KTPUKH




[TocTosIHHBIN 37eKTpUUeckuii TOK. [JelcTBUs 31eKTpudeckoro Toka. Cuia ToKa.

Harpsxenue.
3.6 I=q/t,U=Aq

O/eKTprUYecKoe CONpPOTUBI/ICHUE. Y Ie/IbHOe 3/IeKTPUYeCKoe COIIPOTUBJIeHYE:
3.7 R = pl/S
38 3akoH Owma A/1s1 yuacTka ssektpuueckou uenu: I = U/R

[TocnenoBarenbHOe CcoeHeHYe TIPOBOJHUKOB:
3.9 [TapaniensHOe coefyiHeHVe ITPOBOJHUKOB PaBHOI'O CONPOTUBJ/IEHUS:

R
U=U,I=1+1I;R=—.
ST ST 2

CwMmeliaHHbIe COeIMHeHUs IPOBOJHUKOB

PaboTa 1 MoIIHOCTB 3/1eKTpuyeckoro Toka. A = Ult, P = Ul
3.10

3akoH [IxoyJist — JleHua:

2

3.11 Q=I"-R-t
3.1 OneiT Opcrefa. MarHuTHoe IoJjie MPsSMOrO IPOBOJHUKA C TOKOM. JIMHUU

MarHMTHOM UHYKLUU
313 MarHvuTHOe T1O/Ie TIOCTOSIHHOTO MarHurta. B3anMmozielcTBHMe TMOCTOSIHHBIX

MarHuToB
3.14 elicTBe MarHUTHOTO T10JIS1 HA IPOBOJHUK C TOKOM
3.15 Onpitel dapages. fIByieHue 3/1eKTpPOMarHUTHOM UHAYKLMK. [1paBusio Jlenna
3.16 IMpakmuueckue pabombl

V3mMepeHre  371€KTPUUYECKOTO  COTPOTHMB/IEHUS  Pe3UCTOpPa;  MOLLHOCTU
3JIEKTPUYECKOT0 TOKa; PabOThI 3/IEKTPUUECKOTO TOKA.

WccnefoBaHre 3aBUCMMOCTA CWIbl TOKA, BO3HHUKAIOIIEro B TPOBO/IHUKE
(pe3ucTophl, 71aMroyka), OT HalpsDKeHUs] Ha KOHLIAX MPOBOJHUKA; 3aBUCUMOCTH

COINPOTHUBJIEHWS OT AJIMHBI TIDOBO/IHMKA, IIVIOIAAX €ro MoIepeyHoro CceyeHusa n




yZle/IbHOT'O COTPOTUBIIEHUSI.
[TpoBepka npaBuia [ 3/€KTPUUYeCKOr0 HamnpshKeHWsl TPU M0C/ej0BaTe/IbHOM
COeJUHEHUM TPOBOJHUKOB; TpaBWIa [JJjs CWIbl 3JIEKTPUYECKOrO0 TOKAa TMpHU

rapa’sijie/isHOM COeIMHeHWH TIPOBOJAHUKOB (Pe3UCTOPbI 1 JIaMIIOUKa)

dusuueckue seneHUs 8 npupode: >NeKTpUYecKHe sBIeHWs B arMmocdepe,

3.17 3/1eKTPUUECTBO JKMBBIX OPraHU3MOB, MarHUTHOe MoJie 3eMJ/H, Jpekd MoIHCoB,
POJIb MarHUTHOTO TI0JISA Ji/1S1 )KU3HU Ha 3emiie, TIOJIIPHOe CUsIHYe
TexHuueckue ycmpoticmea: 31€KTPOCKOI, amriepMeTp, BOJbLTMETp, peocTarT,
CUéTUMK  3/IEKTPUUECKOW  SHEPruM,  3IeKTPOOCBETUTE/bHbIe  IPUOOPHI,
3.18 HarpeBaTeJbHbIe 3J1eKTPONPHUOOPHI (mpumepbr), 3/1eKTpUUeCcKue
NpeJOXpaHUTeNy, 3/eKTPOMarHuT, 3JIeKTPOJBUTraTe/b TOCTOSIHHOIO — TOKa,
reHeparop MOCTOSIHHOI'O TOKa
3.19 O/eKTpOMarHuTHbIe BO/HbI. 111Kaa 3/1eKTpOMarHUTHBIX BOJIH
3.20 JlyueBasi Mojienb cBeTa. IIpsiMosiviHeliHOe pacrnipocTpaHeHWe CBeTa
3.21 3aKoH oTpakeHus cseTa. [1y10cKoe 3epkasio
3.22 ITpenomnenve cBeta. 3aKOH TMpeIOMJIEHUS CBeTa
3.23 [dwcriepcus ceeta
394 JIunza. Xop nyverd B ymH3e. POKyCHOe paccTosiHMe JIMH3bl. OnTuyeckas cunia
' mvH3el: D = 1/F
3.25 ['na3 kak onThueckasi cucrema. OnTryeckue prdopbI
ITpakmuueckue pabombl
#it#Par##l3MepeHre ONTUYECKOM CUIbI coOHparolield JHMH3bI;, (OKYCHOTO
paccTosiHusi cobupatoliie JIMH3bI (TI0 CBOMCTBY PaBeHCTBAa pa3MepoB MpeiMeTa U
n300pakeHusi, KOr/ia MpeIMeT PACIo/IoKeH B JBOWHOM (OKyce), MoKasaTesis
3.26 TIpeJIOMJ/IeHUs CTeKJIa.
###HPar###llccneoBaHie CBOWCTBA M300pakeHMs], TMOJTYUYEHHOTO C TOMOIIBIO
cobuparoitiell JIMH3bI; W3MeHeHHs (OKYCHOTO PacCTOSHUS ABYX CJIOXKEeHHBIX
JIMH3; 3aBUCUMOCTU YIJ/la TIpPeJIOM/IeHUs] CBeTOBOrO Jiyya OT yIvia MafleHus Ha
rPaHULle «BO3[yX — CTEKJIO»
3.7 dusuueckue seneHuss 6 npupode: 3atMeHuss ConHua W JIyHbl, IjBeTa TeJ,
' onTHYecKue siBjieHus B atMocdepe (1iBeT Heba, pedpakifusi, pafyra, MAPaxK)
398 TexHuueckue ycmpolicmea: OYKH, TIepUCKOI, (oToammnapar, ONTUYeCcKUe
' CBETOBO/IbI
4 KBAHTOBGLIE ABJIEHUA




PapyoakTBHOCTL. Asb(a-, 6eta-, ramMma-usnydeHusi. Peakuyu anbda-u Oera-

4.1
pacriazia

4.2 OnsbiThl Pesepdopga no paccesiHuto anbga-uactuy. [lnaHetapHasi MoJesb aToma

4.3 CocraB aTroMHOr0 sigpa. M30Tors!

4.4 ITepuog rosypacnazia aTOMHBIX sifiep

4.5 ApnepHble peaku. 3aKOHbI COXPaHEeHUS 3apsiZlOBOr0 U MaCCOBOT'O UKMcel
dusuueckue se1eHUss 6 npupode: eCTeCTBEHHBbIM paJu0aKTHBHbIA (OH,

4.6 KOCMUYeCKHe JIy4d, paJUO0aKTUBHOe W3/ly4eHHe IIPUPOJHBIX MUHEpPasoB,
JleiCTBMe paJjJMOaKTUBHBIX U3/yUeHHI Ha OPraHy3M YeslioBeKa

47 TexHuueckue ycmpolicmea: CrieKTPOCKOTI, UHAUBUYaIbHbIN 103UMeTp, KaMepa

BunbcoHa, sijepHasi SHepreTrka




YUEBHO-METOIJNUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOIIECCA
OBA3ATEJ/IbHBIE YUYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA

» ®u3mKa: 7-¥ Kmacc: 6a30BbIl YpPOBeHb: YuebHUK; 3-e u3zaHue, mepepaboTaHHOe
[MeproikuH M.M., ViBaHoB A.W. AkiioHepHOe 0011jecTBO «/3/1aTe/TbCTBO
«IIpocselieHue»

» ®u3ukKa: 8-1 Knacc: 6a30BbIi ypOBeHb: YUeOHUK; 3-e u3aHue, repepaboTaHHOe
[Mepoiikud V.M., iBaHoB A.U. AkijoHepHoe o011iecTBo «/37aTenbCTBO
«ITpocserijeHue»

» ®u3smka: 9-1 kmacc: 6a30BbIl ypOBeHb: yueOHUK; 3-e U3aHue, mepepaboTaHHOe
[Mepbimikua .M., I'ytauk E.M., ViBaHoB A.U. u ap. AKI[MOHEepHOe 00II[eCTBO

«3patenbcTBO «IIpocBeleHye»

METOJNYECKHWE MATEPUAJIbI /11 YUUTEJIA

7 KITACC

1. TIporpaMmmMbl 0CHOBHOTO 00111ero o6pa3oBaHusi. Pusrka. 7 — 9 Kacchl
(aBTopbi:A.B.I1eppiukuH, H.B. ®unonosuy, E.M. ['yTHUK).

2. Pabouas nporpamma 1o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBHU C BHIOPaHHLIM YUeOHHUKOM:

3. Jlykammk B./. C60pHUK BOMPOCOB U 3ajau 1o ¢usmke. 7-9 k1. — M.:
IIpocsemenue, 2021. —-192c.

4. Kupuk JI.A. ®usuvka — 7. Pa3HOypOBHeBbIe CaMOCTOATE/IbHbIE Y KOHTPOJ/IbHBIE



paboTel. —5-e u3manue,- M.MJIEKCA, 2013.

8 KITACC

1. Jlykamuk B.J. COOpHUK BOIIPOCOB U 3afiau 110 ¢u3suke. 7-9 K. — M.:
[IpocBemenue, 2021. —192c.

2.A.E. MapoH, E.A. Mapon CamocTosiTe/ibHbIe 1 KOHTPOJIbHBIE pab0oThI-8 Kacc
2017 M. [Ipoda

3.B.B. IllaxmaToBa ,0O.P. Illedep [InarHoctuueckre pabotsi -8 Knacc 2016 M.
Aipoda

4.A.E. MapoH, E.A. Mapos, C.B. ITo3oiickuii CoopHuK Borpocos u 3agau 2015

M. JIpoda

9 KJIACC

1. Jykamuk B./. COOpHUK BOIIPOCOB U 3afiau 110 ¢pu3uke. 7-9 K. — M.:
[Ipocsemmenue, 2010. —192c.

2. Kupuk JI.A. ®usvka — 7. Pa3HOypOBHEBbIe CaMOCTOSTe/IbHbIE U KOHTPOJ/IbHbIE
paboThl. —5-e uzganue,- M.MJIEKCA, 2013.

3. KoHTpoO/IbHBIE U CAMOCTOsITe/IbHBIE PabOTHI 10 (hr3MKe. 9 Kacc: K yueOHUKY
A.B. IlepbitikuHa, E.M. I'yTHUK «®u3uka 9 kiace» / O.W. I'pomuesa. — M.:
N3naTenbCTBO «3IK3ameHn», 2014.

4. Tectsl mo ¢u3uke. 9 Knacc: K yuebHuky A.B. Ileproiikuna, E.M. I'yTHUK

«DPuUsuka



9 knacc» / O.U. I'pomijeBa. — M.: M3gatenibCTBO «IK3ameH», 2010.
5. ®u3uka. 9 knacc. TemaTuueckue TeCTOBbIe 3a/laHuUs 151 MOATOTOBKY K [TA. /
aBT.- cocT.: M.B. bonzgenko, O.H. MupomkuHa. — flpocnasns: OO0 «Akagemust

pa3Butusi», 2014.

OUU®PPOBLIE OBPA30OBATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA
MHTEPHET

7 KITACC

1 . bubnmoTeka — Bcé 1o npeaMety «Pusnkar». —http://www.proshkolu.ru

2. BuzeoonbiThl Ha ypokax. —http://fizika-class.narod.ru

3. Equnas komteknus rudpoBbIx oOpa3oBaTenbHLIX pecypcoB. —http://school-
collection.edu.ru

4. lHTepecHble MaTepyasibl K ypoKaM (DU3UKHU 10 TeMaM; TeCThI 110 TemMam;
Har/siiHbIe TTocobusi K ypokam. —http://class-fizika.narod.ru

5. lludpossie obpa3zoBaTe/bHbIe peCcypchl. —http://www.openclass.ru

6. JneKTpoHHbIe yueOHUKY 10 (u3uke. —http://www.fizika.ru

8 KITACC

1. BubnoTeka — Bcé 1o npeameTy «Pu3nka». —http://www.proshkolu.ru

2. BuzieoonbIThl Ha ypokax. —http://fizika-class.narod.ru

3. EqunHas komteknus rudpoBbIx oOpa3oBaTebHBIX pecypcoB. —http://school-

collection.edu.ru



4. VluTepecHble MaTepUasIbl K ypoKaM (DU3UKH 110 TeMaM; TeCThI 110 TeMaM;
HarJIsifiHbIe TTocobus K ypokam. —http://class-fizika.narod.ru
5. lludpossie obpa3zoBaTesibHbIe peCcypchl. —http://www.openclass.ru

6. OnekTpoHHbIe yueOHUKY 10 dusuke. —http://www.fizika.ru

9 KJITACC

1. BugeoomnsIThl Ha ypokax. —http://fizika-class.narod.ru

2. EnvHast KomteKuys i poBbIX 00pa3oBaTe/bHBIX pecypcoB. —http://school-
collection.edu.ru

3. InTepecHble MaTepuaibl K ypoKaM (PHM3UKH 110 TeMaM; TeCThI 10 TeMaM;
Har/siiHbIe TTocobust K ypokam. —http://class-fizika.narod.ru

4. Hudposbie oOpa3oBartebHble pecypchl. —http://www.openclass.ru

5. DneKTpoHHbBIe yueOHUKH Mo usmke. —http://www.fizika.ru

6. EavHast KosteKuys 1iudpoBbIX 06pa3oBaTe/IbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbI LeHTP UH(POPMAL[MOHHO-00pa30BaTe/IbHBIX PeCypCOB.
http://www.fcior.edu.ru/

9. UHtepHeT ypok. http://interneturok.ru/ru/school/physics/

10. I'azeTa «1 ceHTsI6psi» MaTepuasbl 10 ¢usuke. http://archive.1september.ru/fiz
11. Aaumaru pusnueckux o6wekToB. http://physics.nad.ru/

12. KuBasi ¢pusrka: obyuaroirias mporpamMma. http://www.int-edu.ru/soft/fiz.html



13. ®usuka.ru. http://www.fizika.ru/
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