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Pabouass mporpaMma pa3paboTaHa C Yy4YeTOM MO/l «YDPOUHasi [JesTeTbHOCTh»,
ormricaHHoro B Paboueit mporpamme Bocrutanus MAQOY COIII Ne 27, u mpeArosaraet

criefyronee:

- MaKCHUMaJTbHOe WCII0/Ib30BaHNE BOCIUTATE/bHBIX BO3MOXXHOCTEH CO/lepyKaHUs yueOHBIX
TpegMeToB [yis  (OPMHPOBAaHUSI Yy OOyuaroImMxcs POCCUMCKUX TPAZMIIMOHHBIX yXOBHO-
HPaBCTBEHHBIX W COLIMOKY/bTYPHBIX I[€HHOCTeH, POCCHUCKOr0 MCTOPUUECKOr0 CO3HaHUs Ha
OCHOBE HCTOPUYECKOTO IIPOCBEIIeHUs; I0A00p COOTBETCTBYIOIETO CO/I€P)KaHHSI YPOKOB,
3a/JaHUH, BCIIOMOTaTeIbHBIX MaTePUaJIOB, MPOOIeMHBIX CUTYALIUH AJ1sT 00CYKIeHUH;
- BK/IIOUEHUE YUMTeIsIMM B paboure TIporpaMmbl 10 Yy4eOHBIM TIpeAiMeTaM, KypcaM,
MOZy/IsIM 1[e/IeBbIX OPUEHTHMPOB Ppe3y/bTaTOB BOCIUTAHWS, WX Y4ET B OIpefeeHUun
BOCITMTaTe/TbHBIX 3a/jau YPOKOB, 3aHSTHH;
- BK/IIOUEHUE YUMTeISIMA B paboure TIporpaMMbl Y4eOHBIX TMPeAMEeTOB, KYPCOB, MOAYJieH
TeMaTHUKU B COOTBETCTBUM C KaJleHZapHBIM T1/IaHOM BOCITUTATeIbHOM paboThi;
- BbIOOpP METO/IOB, METO/IUK, TEXHOJIOTHM, OKa3bIBAIOII[MX BOCITUTATe/TbHOE BO3/IeHCTBHE Ha
JIMYHOCTh B COOTBETCTBUU C BOCIMTATeSbHBIM HZeasioM, I[efbl0 U 3aJauaMyd BOCIUTAHUS,
1[eJIeBLIMHA ODUEHTHPaMH pe3y/bTaTOB BOCIIUTAHUS; peayu3alvio MpPUOpUTeTa BOCITUTAHUS B
yueOHOU e Te/TbHOCTH;
- TIpUBJieUeHre BHUMaHUs 00YYarOLIMXCsl K [IeHHOCTHOMY acrieKTy U3ydaeMbIX Ha ypOKax
TIpeJIMeTOB, SIBJIGHUN W COOBbITUM, WHUIMMPOBaHWe OOCYK/IeHWH, BBbICKAa3bIBaHWM CBOETO
MHEHUs, BbIPAOOTKM CBOEro JIMYHOCTHOTO OTHOIIEHUSI K M3y4YaeMbIM COOBITHSIM, SIBJIEHHSIM,
nvLam;
- NIpUMEHeHWe UWHTEePAKTUBHBIX (OpM  yueOHOM pabOTbl - HMHTE/UIeKTYyasbHBbIX,
CTUMY/IUPYIOIINX TI03HaBaTe/JIbHYI0 MOTUBALIUIO, WUTPOBBIX METOJWK, AMCKYCCHM, AAFOIIUX
BO3MOJKHOCTh TIPHOODPECTU OIBIT Be/leHHsT KOHCTPYKTMBHOTO [Wajiora; TPYMIOBOM paboTHI,
KOTOpasl YUYMT CTPOMThb OTHOIIEHWUsS U [I€HCTBOBaTb B KOMaH/[e, CIIOCOOCTBYET pa3BUTHIO
KPUTUUYECKOTO MBIIILJIEHHST;
- noOyxaeHrue oOyuarommxcs CoO/MojaTh HOPMbI TIOBEJeHMs, TpaBWia OOIIEeHHsT CO
CBePCTHMKAMM U TelarOrU4eCKUMM  paboTHUKaMH, COOTBETCTBYIOII[ME  VKJaAy
o01mieobpa3oBaTe/IbHOM  OpraHM3alldl, YCTAHOB/IEHWEe U TIOAJIEPXKKY [J00poXkesaTebHON
aTMoc(epsl;
- OpraHu3al[fi0 HaCTaBHUYECTBA MOTUBUPOBAHHBIX W 3PYAMPOBAaHHBIX 00yUarOIUXcs Haf
HEYCIeBaloIMMH  OAHOKJIACCHUKaMHM, B TOM UHCe C 0coObiMM  06pa3oBaTe/lbHBIMU
NOTPeOHOCTSIMM, ZIAIOLIEr0 OOyUarolIMMCSl COL[HA/IbHO 3HAUMMBIM OMBIT COTPYAHUYECTBA M
B3aUMHOM TTOMOIIIY;
- VHUI[UMPOBaHUWEe U TIOAJEPXKKY UCC/Ie[loBaTe/TbCKOM JesiTe/IbHOCTU  00yUaroIuxcs,
TIJITAHUPOBaHUe U BBLITIOJTHEHWE WH/AWBU/IYaTbHBIX U TPYIIIOBLIX MMPOEKTOB BOCIUATATEILHOMN
HarpaB/IeHHOCTH.

[lpy mNIAHUPOBAaHWUM  COZEP)KAaHUSI ypPOKAa YUWTe/lb  YUWThIBaeT  ezepaabHbIN

KaHEHAaprIﬁ I/IaH BOCIIHUTATEIbHOM pa6OTBI.



COJEPXXAHUE YYEBHOTI'O ITPEIMETA
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Pa3pen 1. ®u3uka u eé po/ib B N03HAHUHU OKPY)KAaKOLLero Mupa.

@®u3rKa — HayKa 0 mpupoge. ABneHus: npupobl. dusnueckre sIBJIEHUS: MeXaHUUeCKue,
TeI/I0Bble, 37IeKTpUYeCKre, MarHUTHbIe, CBETOBbIE, 3BYKOBBIE.

dusnyeckre BeMUUUHBL V3MepeHue GHU3NUECKUX BeMUuuH. Dusnueckue MPHUOOPEHI.
[TorpewmHoCTh M3MepeHui. MeXxayHapoAHas CucTeMa eJIJMHUL].

Kak ¢usuka u apyrue ecrecTBeHHble HayKu M3yuyarOT Npupofy. EcTecTBeHHO-Hay4HbIN
MeToJ| TO3HaHUsS: HaO/Io/leHre, TIOCTAHOBKA HAYYHOTO BOIPOCA, BBLIJBIDKEHHE THUIIOTe3,
9KCTIepUMEHT TI0 TIpOBepKe THuMoTe3, 00bsicHeHWe HabmogaemMoro siieHusi. OrnvcaHue
(b13rYecKUX sIBJIEHUH C TIOMOLLbIO MOZesiei.

Hdemoncmpayuu.

1. MexaHnueckue, TeIjioBble, 3/IeKTpPUUeCKre, MarHUTHbIE, CBETOBbIE SIBIIEHUS.

2. ®wusuyeckre NpubOpPBI U TPoLeAypa MPSIMbIX U3MepeHW aHaorOBbIM U LU(POBBIM

pubopom.

JlaGopamophble pabombl U ONbIMbL.

OripeiesieHre LIeHbI /1eJIeHUS IIKa/Ibl U3MePUTeTBHOTO TTprbopa.
N3mepeHne pacCTOSTHUM.
Vi3Mepenue 00bEMa KUAKOCTH U TBEPZAOTO Tefa.
OrnpesiesieHrie pa3MepoB MaJjibIX Tesl.
V3mepeHue TemnepaTypbl IIpU IIOMOLM J>KMAKOCTHOIO TepMOMeTpa M JaTuvKa
TeMIlepaTyphbl.
6. IlpoBeseHue wucciefoBaHUs [0 IPOBEpPKe TUIIOTe3bl: JAJbHOCTb I10/16Ta I1apHyKa,
MyIeHHOTO TOPU30HTAIbHO, TeM 00JibIlle, ueM 00JIbIIIe BBICOTA TTyCKa.

Pa3zpen 2. [leppoHavaibHbIe CBeJJeHUS 0 CTPOEHHUH BellecTBa.

CTpoeHue BellecTBa: aTOMbl M MOJEKy/lbl, WX pa3Mmepbl. OMNbIThI, JOKa3bIBaKOIIUe
[VICKpeTHOe CTpPOeHHe BelljeCTBa.

[BwxeHne uactul] BelecTBa. CBsi3b CKOPOCTH [JBM)KEHWSI YaCTHUL| C TeMIlepaTypou.
bpoyHoBckoe pBrkeHue, auddysus. B3avMopelcTBHe dYacTul] BelllecTBa: MPUTSDKEHHE U
OTTa/IKUBaHue.

ArperaTHble COCTOSIHMSI BeLLeCTBa: CTPOEHHWe Ta30B, JKUAKOCTeH U  TBEPABIX
(kpucTaniMueckux) Ten. B3aWMOCBSi3b MeX]y CBOMCTBAMU BeIleCTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKY/ISIPHBIM CTpoeHreM. OCOOeHHOCTH arperaTtHbIX COCTOSIHUH
BOJbI.

Jdemoucmpayuu.

1. HabmopmeHue 6POYHOBCKOTO /IBVKEHMS.

2. Habmopenue quddy3um.

3. Habmopenue siByieHUH, OOBSCHSIOIIUXCS MPUTSDKEHUEM WM OTTaJIKMBAHHUEM YaCTHI]

Bell[eCTBa.

JlabopamopHbie pabombl U onbIMbl.

1. OtleHka AuameTpa aToMa MeTOZ0M PsiZIoB (C UCII0/Ib30BaHUeM (oTorpaduii).

2. OmbITHI 110 HAOJTIOZIEHUTO TETVIOBOTO PACIIMPEHHS Ta30B.

3. OnbIThl TI0 0OHAPYKEHUIO [IeHCTBUS CHUJT MOJIEKY/ISIPHOTO TIPUTSDKEHUSI.

Pa3pen 3. /IBukeHue U B3aUMO/IeliCTBHe TeJl.

MexaHuueckoe [JBrkeHWe. PaBHOMepHOe W HepaBHOMepHOe JBibkeHHe. (CKOpOCTb.
CpeHsisi CKOPOCTh IPY HEPAaBHOMEPHOM /JIB)KeHUH. PacuéT rnyTu U BpeMeHU IBUKeHUSI.

flBneHve uwHepLyu. 3aKOH WHepLMU. B3aumogeiicTBue Ten Kak MpPUYMHA H3MeEHEHHsI
CKOpPOCTU [BWXKeHUs Tej. Macca Kak Mepa WHepPTHOCTU Teja. IInotHocTh BemectBa. CBsA3b
TJIOTHOCTHU C KOJTMUECTBOM MOJIEKY/T B eiuHuLe 00bEMa BelllecTBa.

STk



Cua Kak XapaKTepuCTHMKa B3aumogerncTBus Ten. Cuaa ymnpyroctd M 3akoH ['yka.
W3mepeHne cunbl C MOMOLIBIHO [JUHAMOMeTpa. fIBleHWe TArOTeHUs W cuia TsokecTu. Custa
TSDKeCTU Ha Jpyrux riaHetax. Bec Tena. HeBecomocts. CioykeHue CWJl, HalpaB/IeHHBIX I10
O/IHOM TipsiMoii. PaBHOZeMcTBYtOIasi cul. Cua TpeHust. TpeHue CKO/IbKeHUs] U TPeHUe TOKOs.
TpeHue B 1IpuUpoje U TeXHUKe.

Hdemoncmpayuu.

1. HabmomeHre MeXaHUYECKOTO JIBI)KEHHS TeJla.

V3mepeHure CKOPOCTH MPSMOIMHENHOTO IBU)KEHUSI.
HabsmroeHue siByieHUs] MHEPLAU.

HabnroeHre u3MeHeHUs1 CKODOCTU TIPU B3aMMO/IeMCTBUM TeJl.
CpaBHeHHe MacC 10 B3aUMOJeMCTBUIO TeJl.

CnoykeHue CWJl, HarpaB/IeHHbIX 110 OHOM TPSIMOA.

JIa6opamoprle paGombl U onbimbL.

1. OmnpeneneHrvie CKOPOCTH PaBHOMEDHOTO [BWKeHHs (IIapyvKa B >KUIKOCTH, MOJeu

3/IeKTPUUECKOTr0 aBTOMOOWIS ¥ TaK Jiasiee).
2. OrmpegeneHnie cpefHel CKOPOCTH CKOJIb)KeHWsI OpycKa WM ILIapyKa M0 HaKJIOHHOMN
TJIOCKOCTH.

3. Ormpenenenyve NJIOTHOCTHA TBEPJOrO TeJa.

4. OrbIThl, AeMOHCTPUPYIOLME 3aBUCHMOCTb pacTsvkeHUs (medopMaiiiu) Npy>KUHBI OT
TIPUIO’KEHHOMW CHUJIBI.

5. OmnbITel, AeMOHCTPUPYIOLLE 3aBUCHUMOCTb CUJIbI TPEHUSI CKOJIb)KEHHS OT Beca Tejla U
XapakTepa COTMpPUKaCaroIINXCsl TIOBEPXHOCTEH.

Pa3pen 4. /laBiieHne TBEPABIX TeJl, JKUAKOCTEH U ra3os.

Hapnennie. CriocoObl yMeHbIIIeHUS ¥ YBeJIMUeHus1 AaByieHus. [laBieHne rasa. 3aBUCMOCTb
JlaBjieHus1 ra3a oT 00béMa, Temriepatypsl. [lepesjaua AaBieHys: TBEPABIMU TeIaMH, KUAKOCTSIMU
v rasamu. 3akoH [lackansg. ITHeBmaTHMueckue MallWHbl. 3aBUCUMOCTb [aBjIeHUsl XUAKOCTHU OT
r1younel.  ['mapoctratuueckuidd  mapazokc. CooOmaronuecss CocyAbl.  ['upaBidyeckue
MeXaHU3MBbI.

AtMmocdepa 3emnn U armocdepHoe faBieHve. [IpUuvHBI CylleCTBOBaHHS BO3[YLLIHOMN
obosouku 3emsu. Ombit Toppuuesnm. V3mepeHwe atMocdepHOTrO [aBeHHs. 3aBUCHUMOCTb
aTMOC(epHOrO [aBjieHHsi OT BBLICOTHI Haj ypoBHeM Mops. [Ipubopbl [ M3MepeHwUs
aTMoc(epHOro /jaB/eHuUsl.

[leiicTBUe )XUIKOCTH U ra3a Ha MOrPy>KEHHOe B HUX Tesl0. BeiTankuBatoias (apxume0Ba)
cusa. 3akoH Apxumeza. [TnaBanue ten. BosgyxonnaBaHue.

demoucmpayuu.
3aBMCUMMOCTH /IaBJIeHHs ra3a OT TeMIlepaTyphl.

[Tepesaua faBneHUs )KUAKOCTBIO U Fa30M.

Coo01jarormmyecs: CoCyapl.

I'uppaBivueckuii npecc.

[TposiBneHue felicTBUsI aTMOCHEPHOTO JaBIeHuUs.

3aBUCUMOCTh BBITAJIKMBAIOLIEl CWIBI OT OOBEMA TMOTPY)KEHHOW YacTH Tela W

TJIOTHOCTH YKUJKOCTH.

PaBeHCTBO BbITaNKMBAaIOLLEM CUJIbI BECY BBITECHEHHOU JKUIKOCTH.

8. YcnoBue muiaBaHuWsl Tel: [UIaBaHWE WIA TOTPY)KeHWe Tejl B 3aBUCHMOCTH OT
COOTHOLLEHUS TVIOTHOCTEN Tesla U XKUAKOCTH.

JlabopamopHbie pabombl U onbIMbl.

1. WccnenoBaHue 3aBUCMMOCTU Beca Tesa B BoJie OT 00b&Ma MOrpyXKEHHOU B KUJKOCTb
YyacTH Tesa.

2. OrmpepeneHue BbITAIKUBAKOLEN CUIbL, [EUCTBYIOLeM Ha Teyo, MOTrPy)KEHHOe B
JKAJIKOCTb.
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3. TlpoBepka He3aBUCUMOCTU BbITAKWBAKOIEN CWIbI, [EWCTBYIOIIE Ha Teno B
JKUJKOCTH, OT MacChl Tesa.

4. OnbIThl, JeMOHCTPUPYIOLME 3aBUCUMOCTb BBITAJTKUBAIOLLEN CUJIbI, JeWCTBYIOLLEeH Ha
TeJI0 B XKUJKOCTH, OT 00BbEMA TIOrPY>KEHHOW B JKUAKOCTh YaCTH Tejla U OT TJIOTHOCTH
JKUIKOCTH.

5. KoHcTpyrpoBaHue apeoMeTpa WIM KOHCTPYMPOBaHWe JIOJAKW M OlpefiesieHre eé
Py30I0AbEMHOCTH.

Pa3pen 5. PaGoTa 1 MOIHOCTH. DHEPIrH.

Mexanunueckasi paborta. MomHOCTb.

[TpocTble MexaHW3MbI: pbIUar, OJIOK, HaK/JIOHHas TUIOCKOCThb. I[IpaBW/I0O paBHOBECHS
pbiuara. IIppuMeHeHue TIpaBWIa PaBHOBECHs pblyara K 0JIOKy. «30/I0TOe TPaBUIO» MEXaHUKHU.
KII[ mpocThix MeXaHHU3MOB. [IpocThie MeXaHH3MbI B ObITY U TEXHUKE.

Mexanuueckas 5Heprus. KuHeTnueckass M mnoTeHUUanbHasg >Heprus. lIpeBparieHue
OJIHOTO BU/Ia MeXaHUUeCKOM SHepryuy B Apyroil. 3aKkOH COXpaHeHUsl SHEPrUU B MeXaHUKe.

emoucmpayuu.

1. TIpumepsl NMPOCTBIX MEXaHU3MOB.

JlabopamopHble paGombl U ONbIMbL.

1. Ompenenenvie pabOTbl CWIBI TpPeHWs TIPU PABHOMEPHOM /IBIDKEHMU Tejla TIO
TOPU30HTA/ILHOM TTOBEPXHOCTH.

WccnenoBanue yciioBUi paBHOBeCHS pblyara.
N3mepenue KI1/I Hak/IOHHOM TJIOCKOCTH.
4. VI3yueHue 3aKOHa COXPaHEHUs] MeXaHUYEeCKOW SHepruHm.

W

8 KVIACC

Pa3pen 6. TenyioBbie siB/IeHUA.

OCHOBHBIE TI0JIO’KeHUSI MOJIEKY/ISIPHO--KUHETUUeCKON TeOpUM CTpoeHus BellecTBa. Macca
M pa3Mepbl aTroMOB U MojeKya. OmnbIThl, TOATBEP)KAAIOL[ME OCHOBHBIE T10JIOXKEHUS
MOJIEKY/ISIPHO-KUHETUUeCKOM TEOPUH.

Mogenu TBEPAOTO, XXUIKOTO ¥ Ta3000pa3HOTO COCTOSIHUY BelrlecTBa. Kpucranmmueckue 1
amopdHble Tena. OO0bsCHEHWE CBOWCTB T'a30B, XXKUIKOCTEH U TBEP/BIX T/l HA OCHOBE TOJI0XKEeHUH
MOJIeKY/ISIPHO--KUHeTHYeCKo Teopuu. (CmauvBaHHMe W KalWUIsipHble siBjieHUsl. TersoBoe
paclIMpeHue U CKaTtue.

Temmnepatypa. CBs3bp TeMIiepaTypbl CO CKOPOCTBHO TeIJIOBOTO [JBWKEHHS YaCTHLI.
BHyTpeHHsis sHeprusi. CriocoObl UW3MeHeHHsI BHYTpeHHeW SHepruu: Tervionepefaua |
coBepilieHWe paboThl. BUpl Terionepesaun: TeMa0NpOBOJHOCTh, KOHBEKI[US, U3TyUeHue.

KosmmuecTBO TerioThl. YzenbHasi TENIOEMKOCTb BelllecTBa. TeryooOMeH U TeryioBoe
paBHOBecHe. YpaBHeHHe TeIyioBOro OanaHca. [lnaBneHre W OTBep/ieBaHUE KPUCTA/TAMUECKUX
BellleCTB. Y/lenbHas TernsoTa TulaBieHus. [lapoobpa3oBaHve UM KoHjeHcauusi. VicrmapeHue.
Kurienne. YgenbHas Teryiota rapooOpa3oBaHus. 3aBUCUMOCTh TeMIIePATyphl KUTIEHWS OT
aTMoC(epHOro JjaBaeHus.

BiiaxkxHOCTB BO3AyXa.

OHeprus TOIVIUBa. Y [ie/ibHas TernioTa CrOpaHus.

[MpuaUMnBl pabotel TeryoBeix gBuraTeneid KIIJ| TteruioBoro papurartens. TeruioBblie
JIBUTaTe/M U 3alliTa OKpY’Karollel CcpeJbl.

3aKOH COXpaHeHUs ¥ MpeBpallleHrs SHePTUM B TEIUIOBbIX MpOoL[eccax.

demoncmpayuu.

1. HabnrozmeHre 6pOyHOBCKOTO ABVKEHHSI.

2. Habmopenue auddy3un.

3. HabsrozeHue siBjieHUI CMauMBaHUS M KaIlTWJUISIPHBIX SIBJIEHUH.

4. HabmogeHure TernaoBOro paclliupeHust Terl.



5. l3meHeHwMe /jaBeHUs ra3a Py U3MeHeHNH 00bEMa 1 HarpeBaHWW WJTH OXJIaXKeHHH.

6. IlpaBuna usMepeHust TeMIiepaTyphbl.

7. Buppl Terionepesauu.

8. OxJyaxkeHue Mpy CoBepIieHUH PaboThl.

9. HarpeBaHue npu coBepiieHHU pabOThI BHELITHUMH CHJ/IAMU.

10. CpaBHeHUe TeTJI0EMKOCTeM pa3/IMUHbIX BelllecTB.

11. HabmoieHre KATIeHUS.

12. Habstro1eH1e TIOCTOSTHCTBA TeMITIepaTyphl MPH TIaB/IeHHH.

13. Mogenu TerioBbIX JBUTaTeNIei.

JlaGopamophble paGombl U ONbIMbL.

OTIBITBI TI0 0OHAPYKEHUIO AeHCTBUS CUT MOJIEKY/ISIPHOTO TIPUTSKEHMSI.

OnbITHI 110 BhIPAILMBAHKIO KPUCTA//IOB [IOBAPEHHOM COJIM WM caxapa.

OTBITHI TI0 HAOJTIOZIEHUIO TETJIOBOTO PACIIMPEHHUS Ta30B, KUJKOCTeH U TBEPABIX TeJl.
OrmpenieneHye aBieHys Bo3Ayxa B 6asioHe MIIpULIa.

OrBITEL, AEMOHCTPHUPYIOIME 3aBUCUMOCTh JIaBJeHHs BO3[yXa OT ero o0béma u
HarpeBaHusl WU OXJIaXK/eHMUs.

[TpoBepka TUIOTE3bl JIMHEWHOW 3aBUCUMOCTU JIJIMHBI CTOJIOMKA JKUAKOCTH B
TepPMOMeTPUUYEeCKOor TpyOKe OT TeMIiepaTypahl.

7. HabmopeHue v3MeHeHUs] BHYTPEHHEH SHEPrUM Tejla B pe3yJbTaTe Teruiornepeaud v
pabOoThI BHEIITHUX CHII.

WccnenoBaHue siBieHUs TEIJIO0OMeHa MPYU CMeIIMBaHUU XOJIOZHOM U ropsiueid BObI.
OmpesienieHre KOJMUYECTBA TeIJIOTHI, TOJyYEHHOTO BOJOW TIpU TeruiooOMeHe C
HarpeTbIM MeTa/UIM4eCKUM L{UTUH/POM.

10. OnipesieneHuie yienbHOW TeMJIOEMKOCTH BellleCTBa.

11. WccnepoBanue nporiecca UcrapeHusl.

12. OnipesienieHrie OTHOCUTE/ILHOM BIa)KHOCTH BO3JyXa.

13. OnpesieneHre yienbHOW TEIUIOTHI T/1aB/I€HUS JIb/IA.

Pa3pgen 7. JieKTpuyecKue U MarHUTHbIE SIBJICHUS.

OnekTpu3alus Tes. [IBa pojila 3/IeKTpUUeCKUX 3apsifjoB. B3auvMojelicTBUe 3apsiKeHHbIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHU/IbI B3aUMOJIEMCTBHUSL 3apsDKEHHBIX Tel OT BeWYMHbI
3apsiZioB U PACCTOSTHUSI MEXy TelaMH).

OJiekTpryeckoe rose. HampsykéHHOCTB 3/1eKTPUYeCcKoro roJjsd. IIpuHumn cynepriosvuuu
3/IeKTPUYeCKUX ToJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurtenn snekTpuyeckux 3apsi/joB. DJIeMeHTapHbIM 3/eKTpuuyeckud 3apsz. CTpoeHue
aroma. [IpoBOAHUKY U JU3/IeKTPUKU. 3aKOH COXPaHeHUs 3JIeKTPUUeCKOro 3apsja.

ONIeKTPUYECKUM TOK. YCJIOBUSL CYILeCTBOBAaHHS SJIEKTPUUYECKOrO0 TOKa. VICTOUHMKHM
MOCTOSIHHOTO TOKa. [lelCTBUSI 3/IeKTPUYECKOrO0 TOKa (TersioBoe, XMMUYECKOe, MarHWTHOE).
OJIeKTPUYECKUU TOK B KUJKOCTSAX U ra3ax.

Onekrtpyueckass ULenb. Cuma ToOKa. OJieKTpyUueckKoe HarpsbkeHue. CorpoTuBiieHHUe
MPOBOJHUKA. Y[leJlbHOe COINpOTHMB/IeHUe BemjecTtsa. 3akoH Owma [/ yyacTKa L{elu.
[TocnefoBarenbHOE U Mapasiie/ibHOe CoeIMHeHNe IIPOBOJHUKOB.

PaboTta ¥ MOIITHOCTh 3/IeKTPUUECKOro ToKa. 3aKoH [xoyns—/IeHna. JneKTpudyeckye 1iernu
Y IoTpebuTeNny 3/1eKTpUYecKoi sHepruu B ObITy. KopoTKoe 3aMbIKaHHe.

[TocTosiHHBIE MarHuThl. B3auMopelCcTBHMe MOCTOSIHHBIX MAarHWTOB. MarHuTHoe moJe.
MarnuTHOe noJie 3eMJId U ero 3HaueHue Jj1s )Ku3HU Ha 3emsie. OnbIT Opcrefa. MarHUTHOe moJie
371eKTPUYeCcKOoro Toka. [IprMeHeHMe 3/1eKTPOMarHUTOB B TexHUKe. [leiicTBMe MarHUTHOTO IMOJIs
Ha TIPOBOJHMK C TOKOM. OJIeKTpOJBUrarejlb IIOCTOSSHHOIO TOKa. lcrosnb3oBaHue
371eKTPO/IBUraTe/iel B TEXHUUEeCKUX YCTPOMCTBAX U Ha TPAHCIOPTe.

Oneitel  @apazied. fIBneHwe 5/1eKTpoMarHUTHOW WHAYKUMM. [IpaBuno  JleHua.
OnekrtporeHeparop. CriocoObl TO/MydeHUs] 3M€KTPUYECKOM SHEPrud. OJIEKTPOCTAHLMM Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHUMU.
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emoucmpayuu.
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OnexkTpusanus TeJ.

[1Ba pozia 3meKTpruYecKux 3aps/j0B U B3aUMO/|eMCTBHE 3aPSPKeHHBIX TeJl.
Y CTpPOUCTBO U JieliCTBYE 3/IeKTPOCKOTIa.

DJIEKTPOCTaTUYeCKask UHIYKLIUS.

3aKOoH COXpaHeHHs 31eKTPUYeCKUX 3apsi/ioB.

[TpOBOAHUKM U JU3/IEKTPUKHU.

MogenvpoBaHue CUIOBBIX JIMHUM 3/1IEKTPUUECKOT0 TOJIS.

W cTOYHMKY TTOCTOSIHHOTO TOKa.

[eiicTBUS 5/1IEKTPUUECKOT0 TOKaA.

. DJIeKTPUUECKUH TOK B XKUJKOCTH.

. ['a30BbIl pa3ps,.

. I3mepeHue cusibl TOKa aMriepMeTpoM.

. I3MepeHue 3/1eKTprUeCcKoro Harps’KeHHs: BOJIbTMEeTPOM.

. Peoctar v marasuH cOnpoTHB/IEHUH.

. B3aumo/ielicTBre MOCTOSIHHBIX MarHUTOB.

. MozenpoBaHue HEBO3MO)XHOCTH paszie/ieHusl [OF0COB MarHUTa.

. MogenvpoBaHue MarHUTHBIX 110JIel TOCTOSIHHBIX MarHUTOB.

. OneIT Opcreja.

. MarHuTHoOe 110Jie TOKa. JJ1eKTPOMarHur.

. [lelicTBe MarHUTHOTO T10JI1 HA IPOBOJJHUK C TOKOM.

. DJIeKTpO/JBUraTe/ b MOCTOSIHHOIO TOKa.

. MccnepoBanue siBeHUs1 371eKTPOMarHuTHOW MHAYKLIMH.

. OnbiTel Papapes.

. 3aBMCUMOCTb Hanpas/ieHUs] UHAYKLMOHHOI'O TOKA OT YC/I0BUW €r0 BOSHUKHOBEHUSI.
25.

OnekTporeHepaTop MOCTOSTHHOTO TOKaA.

JlabopamopHble paGombl U ONbIMbL.

SR

10.
11.

12

13.
14.
15.

16.
17.

18.

OTBITBI TI0 HAOJTIOZIEHUIO 3/IEKTPU3AL[U TeT UHAYKIUEH U TIPY COTIPUKOCHOBEHUH.
VccneoBaHye eHCTBUS 3/IEKTPUUYECKOTO M0JIsI Ha TIPOBOAHUKU U IN3/IEKTPUKH.
C6opka 1 TIpoBepKa paboThI 3/IeKTPUUECKOH TIeMy TIOCTOSTHHOTO TOKa.

Vi3MepeHue U peryMpoBaHye CUJIbl TOKA.

Vi3MepeHue U peryMpoBaHre HalpsKeHUs.

VccnenoBaHyie 3aBUCUMOCTH CHJIBI TOKA, UIYILIETO Uepe3 Pe3UCTOp, OT COMPOTHUBIIEHUS
pe3uCTopa M HarpsUKeHUsT Ha Pe3UCTOPe.

OmnbIThl, JEeMOHCTPUPYIOIHE  3aBUCHMOCTb  3JIEKTPUUECKOTO  COMPOTHB/IEHHS
TIPOBO/IHUKA OT €ro JJIMHbI, TJIOIIA/[H TIONIePeYHOr0 CeYeHUsI M MaTepHraria.

[TpoBepka TipaBW/IAa CIOXKEHHsS] HAIpSDKEHWH TIPH T0C/IeI0BaTe/IbHOM COeIUHEHUU
JIBYX P€3HUCTOPOB.

[TpoBepka npaBuIa Jijisi CUJTbI TOKA MPU Tlapaslyie;IbHOM COeJUHEHUH Pe3UCTOPOB.
Omnpenenenrie paboThI 3/IEKTPUYECKOTO TOKA, U/YIIIEro Yepe3 pe3ucTop.

OripeiesieHrie MOILI[HOCTHU 3JIEKTPUUECKOTO TOKa, BbIZIe/IsIeMOW Ha Pe3UCTOpe.

. I/ICC]'IE,I[OBaHI/Ie 3dBUCHMMOCTH CHJIbI TOKa, UAYIEro uepe3 j1aMIIOUKY, OT Hallps>KeHUA

Ha Hell.

Omnpepenenue KII/I HarpeBaress.

VccnenoBanrie MarHUTHOTO B3aUMOZEMCTBUS ITOCTOSIHHBIX MarHUTOB.

M3yyeHne MarHWTHOTO TIOMS TIOCTOSIHHBIX MAarHWTOB TP WX OObeIWHEHUH W
pasjesieHuu.

VccnenoBanue [eCTBUS 3/1IEKTPUYECKOIO TOKA HA MAaTHUTHYHO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOLME 3aBUCMMOCTb CUJIbl B3aUMO/IeHCTBUS KaTYLLIKU C TOKOM U
MarHuTa OT CUJIbI TOKA U HallpaB/leH!s TOKA B KaTyIIKe.

V3yyeHue [ieiiCTBUSI MArHUTHOTO T10JIs1 HA IPOBO/JHUK C TOKOM.



19. KoHcTpyHpoBaHue 1 n3ydeHue paboThl 37IeKTPO/IBUTATEIS.

20. 3mepenue KII/I aeKTpoABUTaTe/IbHONM YCTaHOBKU.

21. OnbITEl MO WCC/E[OBAHUIO SIBJIEHUSI 3/1€KTPOMAarHUTHOM WHIYKLMW: UCC/IeJOBaHHe
V3MeHeHWI 3HaueHUsl U HalpaB/ieHusl MHAYKLMOHHOTO TOKa.

9 KVIACC

Paszpen 8. MexaHnnueckue siBJIeHUA.

Mexanuueckoe asrkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTE/IBHOCTh
MeXaHUUeCKOro [IBWKeHUsl. PaBHOMepHOe TMpsIMO/IMHENHOe [BWXKeHHe. HepaBHOMepHOe
NpsIMOJIMHeNHOe JBwkeHWe. CpefiHss M MrHOBEHHas CKOpPOCTb Tejla NP HepaBHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHOyCKOpeHHOe TIpsIMOJTHHelHOe iBrKeHHe. CBoOoHOe mazieHre. OTbIThI
INanunes.

PaBHOMEpHOe JBW)KeHHe 10 OKpPY)KHOCTH. Ilepron v yactora obOpaieHus. JIuHeliHast U
yIJIOBasi CKOPOCTH. LleHTpocTpeMuTeIbHOE YCKOPEeHUe.

[TepBoiii 3akoH HbtoToHa. Bropol 3akoH HeroTtoHa. Tpetuit 3akoH Herorona. ITpuHumn
CyTepIiO3ULIUU CUIIL.

Cuna ynpyroctu. 3akoH I'yka. Cua TpeHHs: CUla TPeHHUs CKOJIb)XeHMs, CUja TPeHHUs
TIOKOS1, IPYTHie BUZbI TPEHUSI.

Cuna TsOKeCTH M 3aKOH BCEMHDHOTO TSTOTeHHsl. YCKOpeHHe CBOOOZHOIO TafieHusl.
Oewkenve r1uiaHer BOKpyr CosHua. IlepBag kKocMuueckass ckopocTs. HeecomocTs U
Teperpysku.

PaBHOBecHe MaTepranbHON TOUKHW. AOGCOJIOTHO TBEpPZOe Teno. PaBHOBecHe TBEPOrO Tejia
C 3aKpervIéHHOM OChIO BpaljeHusi. MomMeHT cuibl. LIeHTp TsKeCTu.

NmMnynsc Tena. MsMeHeHue uMmy/bca. VIMITy/ibC CU/bl. 3aKOH COXPaHeHWs WMMILYJ/IbCa.
PeakTuBHOe IBMKeHUe.

MexaHuueckasi pabota ¥ MOIIHOCTb. Pabora cunm TspKecTH, yrnpyroct, TpeHus. CBsi3b
3Hepruv U pabotbl. [loTeHiuanbHasi 3HepPrusi Teja, MOJHSATOrO Haj TOBEPXHOCTHIO 3eMIIH.
[ToTeHLManbHAs SHEPTUsl CKATOM MpYKUHBL. KuHeThueckas sHeprus. TeopeMa 0 KUHETUUECKOM
SHEepruM. 3aKOH COXpaHeHUs] MeXaHU4eCKOW SHepruMu.

Jemoucmpayuu.

1. HabnromeHre MeXaHUYeCKOTO IBM)KEHUS Tejla OTHOCHUTETbHO Pa3HbIX TeJl OTCUETa.

2. CpaBHeHue TyTel M TPaeKTOPWUW JBM)XEHHsI OJHOTO U TOTO >Ke Tela OTHOCUTE/bHO

PAa3HBIX TeJ OTCYETA.

3. VI3mepeHure CKOPOCTU U yCKOPEHUS MPSIMOIMHEMHOTO /IBUYKEHUSI.

4. HWccnepoBaHue NPU3HAKOB PaBHOYCKOPEHHOIO [IBW)KEeHUS.

5. HabsrozeHuve 1BWKeHUs TeJla M0 OKPYKHOCTH.

6. HabsogeHre MeXxaHUUECKHX SIBJIEHUH, MPOMCXOSIINX B CUCTeMe OTCUéta «Teserkkar»

1py eé paBHOMEPHOM U YCKOPEHHOM JIBM)KEHHUHM OTHOCUTETbHO KabuHeTa (hU3HKH.

7. 3aBUCUMOCTb YCKOPEHMS TeJla OT MacChl Tesla U IeUCTBYIOLe Ha HEeTO CUJIBI.

8. HabmofeHve paBeHCTBA CHJT TTPU B3aUMO/I€HCTBHH TeJl.

9. U3meHeHue Beca Tejia [IpU YCKOPEHHOM [IBU)KeHUH.

10. ITepesaua nMITysIbCa IIPU B3aUMO/I€HCTBUU TeJl.

11. TIpeoGpa3oBaHust SHEPTUU TIPY B3aUMO/IeMCTBUH TeJl.

12. CoxpaHeHne UMITy/IbCa IIPU HEYIIPYTOM B3aMOZeICTBUH.

13. CoxpaHeHHe UMITY/IbCa TIPU abCOJTIOTHO YIIPYTOM B3aUMOZEMCTBUM.

14. HabmoieHre peakTUBHOTO JIBM>KEHUSI.

15. CoxpaHeHHe MeXaHUUeCKOW SHePruM NPy CBOOOIHOM IMa/|eHUH.

16. CoxpaHeHre MexaHUYeCKOM SHePryy TIPU IBW)KEHUH TeJla M0/ |eMCTBUeM MPY>KUHBL.

Jlabopamophble paGombl U ONbIMBbL.
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10.

11.

KoHcTpynpoBaHue TpakTa [jisi pa3roHa W JajbHeMNIero paBHOMEDHOTO [BW)KEHHs
I1apyKa WA TeJIeXKH.

OmnpezeneHve cpefiHell CKOPOCTH CKOJbXKEHHWsS OpycKa WM JBW)KEHUS IapyKa TI0
HaKJIOHHOM TJIOCKOCTH.

OmnpefeneHre YCKOpDeHUsI Tejla TIPU PaBHOYCKOPEHHOM [IBMKEHUM T10 HaKJIOHHOU
TIJIOCKOCTH.

VccneoBaHye 3aBUCUMOCTH TTYTH OT BPEMEHU TIPU PaBHOYCKOPEHHOM /IBWKeHUU 6e3
Haya/JbHOUW CKOPOCTH.

[TpoBepka TWIIOTE3bl: €C/M TP PABHOYCKOPEHHOM JBWDKEHWM 0e3 HaudalbHOU
CKOPOCTH TIyTH OTHOCATCS KaK psii HEYETHBIX UHCel, TO COOTBETCTBYIOIIME
TIPOME)KYTKU BPeMeHU O/[MHAKOBHI.

VccnefoBaHvie 3aBUCUMOCTH CUJIbI TPEHHSI CKOJIBKEHUSI OT CHJIbl HOPMAaJIbHOTO
JlaBJIeHUsI.

OrnpezienieHre Ko3(duijeHTa TpPeHUs! CKOTbXeHUs.

OmnpeziesieHre KECTKOCTY IIPY>KUHBI.

Omnpenenenve paboTbl CWIbI TpPeHWs TIPU PABHOMEDHOM /IBIDKEHMM Tejla TIO
TrOPU30HTA/ILHOM IMOBEPXHOCTH.

Omnpenenenye pabOThl CWIbI YIPYrOCTH TPU TMOABEME TIpy3a C HCIOIb30BaHUEM
HETIOJJBM)KHOTO U TIOJJB)KHOTO OJIOKOB.

Vi3yueHue 3aKOHa COXPAHEHUS SHEPT M.

Pa3zjen 9. MexaHuJecKHe Ko/ie0aHusa U BOJIHBL.

KonebatenbHoe paBrkeHue. OCHOBHbIe XapaKTepUCTUKU KoyiebaHW: Tepuoj, uyacrorTa,
amityza. MaTtemaTuuecKuid W TPY)KMHHBIM MasiTHUKWA. [IpeBpaijeHue sSHeprud Ipu
KoJsiebaTesTbHOM JIBWKEHHUH.

3aTyxatomye KosebaHus. BeiHyXaeHHbIe KosiebaHus. Pe3oHaHc. MexaHU4yecKre BOJTHBI.
CBoiicTBa MexaHWUeCcKuX BOJH. IIpofjo/ibHbIe 1 MTornepeyuHble BOIHBI. [I/IMHA BOJIHBI U CKOPOCTh
eé pacnipocTpaHeHusl. MexaHnveckue BO/HbBI B TBEPJOM TeJjle, CeiCMUYeCKHe BOJIHBI.

3ByK. ['/poMKOCTB 3ByKa U BbicoTa ToHa. OTpaxkeHHe 3ByKa. VIH(ppa3ByK U yabTpa3ByK.

demoucmpayuu.

1.

SRRl R

Habmrogenre KonebaHuii Tes Moy AefCTBHEM CHIIbI TSPKECTH U CHJTBbI YTIPYTOCTH.
Hab6soeHre konebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabnroeHre BEIHYK/IeHHBIX KOie0aHMI U pe30HaHca.

PacrnipocTpaHeHye IpOZOBHBIX U NTONEPeYHbIX BOIH (Ha MOZe/H).

HabsmroieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT UaCTOTHI.

AKyCTHMYeCKHUI pe30HaHC.

JIa6opamoprle paGomsl u onbimbL.

1.
2.
3.

6.

7.

OnpesienieHre YaCTOThI U MepUofa KosiebaHWi MaTeMaThUyeCcKoro MasiTHUKa.
Ompe/iesieHre YaCTOTHI ¥ TTePUO/ia KoyieOaHWH MPYKMHHOTO MasTHUKA.

WccnefoBaHve 3aBUCUMOCTH Tepuojia KosmebaHUM TO/IBEIIEHHOT0 K HUTU rpy3a OT
JJTUHBI HUTH.

VWccnefoBaHe 3aBUCMMOCTU Tiepuoja KosiebaHWi MPYKMHHOTO MasiTHUKA OT MaccChl
rpysa.

[TpoBepka HE3aBUCUMOCTU Tepuoja KosiebaHuil rpysa, IMO/BELIEHHOT0 K HWUTH, OT
Macchbl Tpy3a.

OmnbIThl, /AeMOHCTPUPYIOLIE 3aBUCUMOCTh Tlepuoja KosiebaHud TIPY>KUHHOTO
MasiTHUKA OT MacChl TPy3a U >KECTKOCTU MPY>KUHBI.

V3mepeHnue yckopeHUst CBOOOIHOTO Ta/IeHusl.

Pa3zpen 10. /1eKTpoMarHuTHOE 110JIe U 3/IEKTPOMAarHMTHbIE BOJIHbI.
ONeKTpOMarHUTHOe TmoJjie. OD/IeKTPOMarHWTHble BOJHBL. (CBOWCTBa 371€KTPOMAarHWTHBIX
BosH. IlIkana 3/1eKTpOMarHMTHBIX BOJIH. VICronb30BaHue 3/1eKTPOMAarHUTHBIX BOJIH /11 COTOBOU

CBA3HU.



O/eKTpoMarHuTHasi npupopa ceeta. CKOpoCTb cBeTa. Bo/IHOBbIE CBOMCTBA CBeTa.

demoncmpayuu.

1. CaoricTBa 3/1eKTPOMarHUTHBIX BOJIH.

2. BoJsHOBbIE CBOWCTBA CBeTa.

JlabopamopHble paGombl U ONbIMbL.

1. V3yueHue CBOWCTB 3/IeKTPOMAarHUTHBIX BOJTH C TIOMOIIbI0 MOOUTBHOTO TeiepoHa.

Pazgen 11. CBeToBbBIE SIB/ICHUS.

JlyueBasi mMojiesib cBeTa. VICTOUHMKU CBeTa. [IpsiMosivHeliHOe pacrnpoCTpaHeHHe CBeTa.
3atmenus CosHua v JIyHel. OTpaxkeHue cBeta. [110cKoe 3epKasio. 3aKOH OTpakKeHUsl CBeTa.

[Ipenomsienve cBeta. 3aKOH IpesomiieHus ceta. [loiHOe BHyTpeHHee OTpakeHue CBeTa.
Vcnosib30BaHye NOJTHOTO BHYTPEHHET0 OTPayKeHHsI B ONTUUECKHUX CBETOBOZAX.

Jlunza. Xop myueil B jumH3e. Onruhueckasi cucteMa ¢oToanmapara, MUKPOCKOMNa U
Tejleckorna. I'y1a3 kak ontuyeckas cucreMa. biiM30pykoCTs U 1a/IbHO30PKOCTb.

Pa3noyxeHue 6enoro ceera B crieKTp. OmbiTel HetoToHA. Crio’keHHe CrieKTpaibHbIX [IBETOB.
Hducniepcus csera.

Hdemoncmpayuu.

1. TIpsmonmHelHOe pacrpocTpaHeHue CBeTa.

OtpakeHue cBera.

[MTonmyueHre M300pa’keHUH B IMJIOCKOM, BOTHYTOM U BBIITYK/IOM 3epKaJax.
IIpenomnenuve cBeta.

OnTuyeckrii CBeTOBO/I,.

Xop nyueit B coOuparoleil mH3e.

Xo[ nyyell B paccerBarolLleld TMH3e.

[MonyyeHrie n300pakeHUH C TIOMOIIIBIO JIMH3.

. IIpunuun pefictBus doToarnmnapara, MUKPOCKOIIA U TeJIeCKora.

10. Mogens rnasa.

11. Pa3znoxxeHue 6esioro cBeTa B CITEKTP.

12. Tlonyuenue Gesoro cBeTa MpH CJI0KEHUU CBETA Pa3HbIX 1[BETOB.
JlabopamopHble paGombl U ONbIMbL.

1. WccnegoBaHuve 3aBUCMMOCTH YI/la OTPa’KeHUs1 CBETOBOTO JTyya OT yrJjia MafieHusl.
2. W3yueHue XapaKTepPUCTUK N300pakeHUs MpeJMeTa B TUIOCKOM 3epKarie.

3. HccnepoBaHue 3aBUCMMOCTH YIJIa TIPeJIOMJIEHMSI CBETOBOTO Jiyya OT yIJia MaZileHusl Ha
IpaHuULie «BO3[YyX—CTeKJ/IO».

[MTonyuyeHre n3o006pa)keHUH C IOMOIIIBIO COOMPAFOITel JTMH3HI.

OnpesieneHrie GOKYCHOTO PaCCTOSTHUS M ONITUUECKOU CUJIbI COOMparoLL|ei TMH3bI.
OmBITHI TI0 pa3/ioyKeHUto 0eIoro CBeTa B CIEKTP.

OmbITBI TI0O BOCTPUSITHIO IIBeTa TPeJMETOB TPU UX HaO/IO/IeHUH uepe3 IIBeTOBbIe
(bUbTPHIL.

Pazpgen 12. KeanToBble sAB/IEHUA.

OnbiTel Pe3epdopaa v nnaHetapHasi Mofiesib aToMa. Mogenb atoMa bopa. Mcnyckanve u
norsiouieHue ceeta aToMoM. KBaHTel. JIMHeluaThble CIIeKTpHI.

PamvoaktuBHOCTE. Asb(a-, OGerta- u ramma-usnydeHus. CTpoeHHMe aTOMHOTO sifipa.
HyknonHasi mogenbs atomHoro siapa. M3oronbl. PapvoakTuBHbIe mipeBpaiieHus. [lepuog
rosypacrnazia aTOMHbIX sifiep.

AnepHble peakjuu. 3aKOHbI COXPaHeHUs 3apsl0BOI0 U MacCOBOI0 yucesl. DHeprusi CBs3u
aTomMHbIX sifep. CBa3p Maccel M 3HepruM. Peakuuu cuHTe3a W JeneHus szaep. VICTOuHUMKU
sHepruu CoJiHLIa U 3BE3].

AnepHas sHepreTuka. JlelCTBUS PaIMOAKTUBHBIX U3/IyUeHUU Ha ’KHBbIe OPraHW3MBblI.

demoncmpayuu.

1. CnexkTpsl U3/1yyeHus U NOTJIOLLIeHHUS.

2. CriekTpbl pa3/IMYHbIX ra3oB.
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3. CrekTp BOAOpOAA.

4. HabmogeHue TpeKOB B Kamepe BuibcoHa.

5. Pabora cuéTurKa HOHU3UPYIOIIUX U3TyUeHUH.

6. Perucrpauys U3nyueHusi IPUPOJHBIX MUHEPAsoB U TIPOAYKTOB.

JlabopamopHble paGombl U ONbIMbL.

1. HabmofieHue CIUIOIIHBIX U IMHeHYAaThIX CIIeKTPOB U3/TyUeHusl.

2. WccnepoBaHve TpPeKOB: M3MepeHMe SHEpPriy 4YacTHLbl 10 TOPMO3HOMY IyTH (IO

doTorpadusm).

3. W3mepeHue paJuoakTUBHOTO (hoHa.

IToBTOpHUTE/THLHO-00001AKOIIUH MO/ Tb.

[ToBTOpUTE/NLHO--0000IAIOIMK ~ MOAY/Ib  TIpeAHA3HAaueH /i CHCTeMaTH3aluk |
0000111eHS TIPeZIMETHOTO CO/IePKaHUSI U OTIbITA JIesITe/TbHOCTH, TIPUOOPETEHHOTO TIPU U3yYeHUH
BCero Kypca (pu3ukH, a Takke AJisl IOATOTOBKM K OCHOBHOMY T'OCYZIApCTBEHHOMY 3K3aMeHY 10
(u3uKe 7151 00yUaroIMXcsl, BEIOPABIIMX 3TOT YUeOHBIN MpeaMeT.

[lpy wW3yuyeHUM [aHHOTO MOJY/Is Ppeanu3ylTCsi M CUCTeMaTHU3UPYIOTCS  BUbI
JesITebHOCTH, Ha OCHOBE KOTOPBIX 00ecreunBaeTcs [JOCTIDKEHWe TIpeJMeTHBIX U
MeTanpeaMeTHbIX T/ITaHUPYeMBbIX pe3y/bTaToB 00yueHwus, ¢dbopmupyetcs
€CTeCTBEHHOHAYYHasirPaMOTHOCTb: OCBOEHME HayYHbIX MeTOJ0B HWCC/e/JOBaHUsl SIBJIEHUU
TIPUPOJbI U TEXHUKU, OBJIaZIeHHe YMEHUSIMH OOBSICHATh (U3NUECKHe SIBI€HUS, TIPUMEHSIs
T0J/lyueHHble 3HaHUs, pellaTh 3aZjau, B TOM YKC/ie KaueCTBeHHbIE U SKCIIepUMeHTa/bHBIe.

[MpuHLMNHMAaNBHO JesTeTbHOCTHBIM XapakTep JAHHOTO pasfiesia peaju3yeTcs 3a CUET TOro,
yTO 00y4YaroL[recs: BLIMOHSIOT 3a/JaHusl, B KOTOPBIX UM TTpe/j1araeTcs:

— Ha OCHOBe TIOJYYeHHbIX 3HAHWM pacCrio3HaBaTh W HAYYHO OOBSACHATH (Qu3NUecKue
sIBJIEHUsI B OKpY»Katolllel IpHUpo/ie U MOBCeJHeBHOM >KU3HY;

— WCII0/Ib30BaTh Hay4yHble METO/bl UCCIeJOBaHUsSI (PU3NUYECKUX SIB/IEHUM, B TOM UHUC/Ie [Jis
TIPOBEPKU TUIIOTe3 U TI0JIyUeHUs] TeOPeTUUeCKHX BbIBOZIOB;

— OOBSICHATL HayuHble OCHOBbI Haubosiee BaKHBIX JOCTVDKEHMM COBPEMEHHBIX
TeXHOJIOTWM, HarpuMmep, MPaKTUUYeCKOTO UCIIO0b30BaHUS Pa3MUHbIX MCTOYHUMKOB SHEPIUU Ha
OCHOBe 3aKOHa IpeBpallleH!s] 1 COXPaHeHUs BCeX U3BECTHBIX BU/IOB SHEPTUU.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUA

W3yuenue ¢(u3MKM Ha YypOBHe OCHOBHOrO oO6ujero o0pa3oBaHMsi HarpaBjAeHO Ha
JOCTKeHHe TMYHOCTHBIX, MeTarlpeIMeTHBIX 1 TIPeIMeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.
B pe3synbrate u3yueHus (U3MKA Ha YypPOBHE OCHOBHOro obilero o6pa3oBaHusi y

oOyuatorrierocst OyayT chopMUPOBaHbI CIeAYIOIIMe TMUYHOCTHBIE Pe3y/IbTaThl B UaCTH:

1) naTpHOTHYECKOro BOCIIUTAHUA:
- TMIpOsiB/IeHre UHTepeca K UCTOPUX U COBPEME@HHOMY COCTOSIHUIO POCCUICKOM (hr3rdecKoit
HayKU;
- LeHHOCTHOE OTHOILIeHUE K JOCTH)KEeHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa)kAaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
- TOTOBHOCTb K aKTMBHOMY y4aCTHIO B 0OCY)KJEeHHU 00IIleCTBeHHO3HAUMMbIXU 3TUUECKUX
npo6sieM, CBsI3aHHBIX C NPaKTUUECKUM IIPUMeHeHHeM JOCTKeHNH (pr3rKY;
- 0CO3HaHKe Ba)XHOCTHU MOPAJIbHO--3TUUYECKHX MPUHLIMIIOB B /leTeIbHOCTH YYEHOT0;

3) 3cTeTHYeCcKoro BOCIIUTAHMSA:
- BOCIIPUSITHE 3CTeTUUECKUX KauecTB (pU3MUecKol HayKu: eé rapMOHWYHOI'O MOCTPOEHHS,
CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) 1leHHOCTH HAyYHOT0 MO3HAHMSA:
- OCO3HaHMe LIeHHOCTH (PM3MYeCcKOM HayKd KakK MOILHOTO MHCTPYMeHTa I[103HaHWs MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, Ba)KHEHIIIel COCTaBJISIOLEeN KYIbTYphI;
- pa3BUTHe HayYHOU JIF0003HATETLHOCTH, MHTEpeca K UCC/IeJOBaTe/IbCKOM esiTeTbHOCTH;

5) dopMupoBaHus Ky/JIbTYPHI 3A0POBbA U IMOLMOHA/ILHOT0 O/1arono/yums:
- 0CO3HaHWe ILIeHHOCTU Oe30racHOro obpasa KM3HM B COBPEMEHHOM TEXHOJIOTHUECKOM
MHpe, Ba)KHOCTH TIpaBW/1 6€30MMacHOTro MoBe/ieHrsl Ha TPAaHCIIOPTe, Ha [JOPOrax, C 3eKTPUYeCKUM
¥ TETVIOBBIM 000PY/I0BaHKEM B IOMAIIHHX YCIOBUSIX;
- copMUPOBaHHOCTH HaBbIKa pethIeKCHH, TIPU3HAHKE CBOETO TpaBa Ha OMIMOKY M TaKOTO
JKe TIpaBa y JIpyroro uesjoBeka;

6) TPYA0BOr0 BOCIIUTAHUSA:
- aKTMBHOE yuacTHe B pellleHHWH MPaKTHUeCcKUX 3afiay (B pamMKax CeMbH, 00pa3oBaTe/bHOMN
opraHu3saluu, ropofia, Kpasi) TeXHOJIOTMYeCKON U COLMa/IbHOW HarpaB/IeHHOCTH, TPeOyIoIX B
TOM 4KC/ie ¥ GU3NYeCKHX 3HAHUM;
- WHTepec K MpakTUUecKoMy W3yueHUI0 poQeccuii, CB3aHHBIX C (H3UKOM;

7) 3K0/I0TMYeCKOro BOCIIUTAHUA:
- OpUeHTaLusl Ha TNpUMeHeHHe (U3MYeCKUX 3HAHWW [/ pelleHus: 3afau B obmactu
OKpY’Karolllel cpe/ibl, TIJIaHMPOBaHUS MOCTYINKOB U OLIEHKW MX BO3MOXXHBIX TOC/Te[CTBUN /IS
OKpY>Karolllei cpefibl;
- 0CO3HaHMe T7100aIbHOT0 XapaKTepa SK0JIOTHUeCcKUX Mpob/ieM U MyTel UX pelieHHs;

8) apanTanuu K U3MeHSIIOIMMCA YC/I0BUAM COLMA/IbHOM ¥ IPUPOAHOU Cpefbl:
- noTpeOHOCTE BO B3aMMO/IEHCTBUM TIPU  BBITIOJITHEHUM UCC/IeJOBaHMN UM TPOEKTOB
(r3ryeckoii HarpaB/eHHOCTH, OTKPBITOCTD OMBITY ¥ 3HAHUSIM JPYrHX;
- TIOBBIIlIEHHE YPOBHS CBOeM KOMIIETEHTHOCTH uepe3 TIPaKTUUeCKYIo [1esiTe/IbHOCTb;
- notpebHOCTh B (DOPMHPOBAHUM HOBBIX 3HaHWM, B TOM uucjie (HOpMyTUpOBaTh H7eH,
TIOHSTHSI, TUTOTe3bl 0 (U3NUYeCKUX 00beKTaxX U SIB/IeHUSIX;
- 0co3HaHMe AedUUTOB COOCTBEHHBIX 3HAHMI U KOMIIeTeHTHOCTel B 06/1acTi pu3vKy;
- TJIaHMPOBaHKe CBOETO PAa3BUTHS B IPUOOPETeHNH HOBBIX (PU3MUeCKHX 3HAHUMH;
- CTpeM/IeHHe aHa/lM3UpOBAaTh M BBIBMATH B3aUMOCBSI3HM  TIPUPOJBI, 00IecTBa W
5KOHOMMKH, B TOM UHMCJIe C UCI0/Ib30BaHNeM (PU3NUeCKHX 3HaHUM;



- OLleHKa CBOMX JEeUCTBUM C YY€TOM BI/IMSHHUS Ha OKPYKalOLyH0 Cpefly, BO3MOXXHBIX
r7106a/1bHBIX 110C/Ie/|CTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATBI

B pe3ynabTaTe OCBOEHMs TpOrpamMMbl 10 (U3HKe Ha yPOBHE OCHOBHOTO OOIIero
obpa3zoBanus y obOyuatorierocss OyayT ChOpPMHUpPOBaHbI MeTamnpeAMeTHbIE pe3y/bTaThl,
BK/IIOUAIOII[e TI03HABaTe/bHble YHHUBEpPCA/bHbIE yueOHble [eMCTBHs, KOMMYHHKATHUBHBIE
yHUBepCa/lbHble yueOHbIe IeHCTBHS, Pery/sTUBHbIE YHUBEpPCaIbHbIe yueOHbIe [IeHCTBYSL.

Ilo3HaBaTe/IbHbIC YHHUBepPCA/JIbHbIE yq66HbIe AEﬁCTBHH

Ba3oBble loruyeckue JelCTBUA:
- BBISIB/ISITh M XapaKTepHU30BaTh CYIL{eCTBeHHbIe NIPHU3HAKU 00BHEKTOB (SIBIeHUI);
- yCTaHaB/MBaTh CyIleCTBeHHbIN MPU3HaK KlacCU(pUKALMK, OCHOBaHUS /11 00001ieHns U
CpaBHEeHMUS;
- BBISIB/IATE 3aKOHOMEPHOCTU U TPOTHMBOpEUMsi B pacCMaTpvBaeMbix (haKTaX, JAHHBIX U
HaOTI0IeHUSIX, OTHOCSIUXCS K (PU3UUECKUM SIBIIEHUSIM;
- BBISIB/IATD TIPUYMHHO--C/Ie[ICTBEHHbIe CBSI3M IIPU H3YUYeHUM (PU3MUECKUX SBJIEHUN U
NIPOLIECCOB, Jie/1aTh BBIBO/bI C UCIIO/Ib30BaHUEM [JielyKTUBHBIX U UH/YKTUBHBIX YMO3aK/IH0UeHUH,
BBI/IBUraTh TUIIOTE3bl O B3aUMOCBSI3SX (PM3NUECKUX BeJTMUKH;
- CaMOCTOSITe/TbHO BbIOMpPATh Criocob pelieHust yueOHOM (HU3MUeCKOM 3aaun (CpaBHEHHe
HECKOJIbKMX BapUaHTOB pellleHHs, BbIOOp Hanbosiee TOAXOZSILETO C YUETOM CaMOCTOSITENBbHO
Bbl/le/IeHHBIX KPUTEpHeB).

Ba3oBble nccie/joBaTe/1bCKUe AeHCTBUSA:
- WCTI0/Ib30BaTh BOIMIPOCHI KaK MCC/Ie0BaTe/IbCKU MIHCTPYMEHT T03HaHUS;
- MIPOBOJIUTH 110 CAMOCTOSITE/IbHO COCTaB/IEHHOMY IIJIaHy OIbIT, HEC/IOXHbIN (pU3NUecKuit
9KCIIePUMEHT, HeOOoJIbIIIoe UcCejoBaHue (PU3UUECKOTO SIBJIEHNS;
- OLleHMBaTb Ha TMPUMEHHMMOCTb M [JOCTOBEPHOCTh WMH(OpPMaLMIO, TIOJYYeHHYIO B XO/[e
MCCJIe/IOBaHUS WU SKCTIepUMEHTa;
- CaMoCTOsATe/TbHO (OPMY/IMPOBaTh 00001IeHNs ¥ BBIBO/BI TIO Pe3y/bTaTaM IPOBeIEHHOTO
Habr0/1eH s, OTIbITa, UCCIeI0BaHNS;
- MIPOTHO3MPOBaTh BO3MOXKHOe [lajibHeiilliee pa3BUTHe (M3NYeCKUX TPOLIeCCOB, a TaKXKe
BBIJIBUTaTh TIPE/INIOIOXKEHUS 00 UX Pa3BUTHH B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pa6ora c uadopmanueii:
- TIPUMEHSTh pa3/IMYHble METO/[bl, WHCTPYMEHTBI M 3arpoChl TP TIOMCKe W OTOope
WMH(pOpMAaLMK UK JaHHBIX C YUETOM TIPeJIOKeHHOH yueOHOM (hr3nUecKol 3a/1auu;
- aHa/IM3UpoBaTh, CUCTEMAaTU3UpPOBAaTh U WHTEpPHPeTHPOBAaTh HMH(POPMALMIO pasIMUHbIX
BUJIOB ¥ ()OPM Ipe/iCTaB/IeHMS;
- CaMOCTOSITeJIbHO BbIOMpaTh ONTUMasbHYIO (opMy TipejcTaB/ieHUss MHQOpMaLuu |
WJUTIOCTPYPOBaTh pelllaeMble 33/jaui HeCJI0)KHbIMU CXeMaMH, JuarpaMMaMy, UHOU rpadukoi u
MX KOMOUHALUSIMU.

KoMMyHMKaTHBHBIE YHUBepCa/IbHbIe yYe0HbIe /|efiCTBUS:
- B xoJe o0cyxieHUss yueOHOro MaTepuasa, pe3y/bTaTOB JabopaTOpHBIX paboT u
MIPOEKTOB 3a/laBaTh BOIPOCHI IO CYIIeCTBY 0OCyXJaemMoll TeMbl W BbICKa3bIBaTh U7eH,
Harle/leHHbIe Ha pelleHre 3a/jauil U TIoZjepyKaHue 0/1arokesiaTeslbHOCTH O0IIeH s
- COTIOCTaB/ATh CBOM CYXKJAEHUSI C CYXAEHUSIMM JpYrMX YUaCTHUKOB [IMaJiora,
oOHapy’>KuBaTh pa3/nuKe U CXO/CTBO MO3ULIUN;
- BbIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TeKCTaX;



— nMyOJMUHO ~ TIPe/CTAB/SATb  Pe3y/bTaThl  BBIMOJHEHHOTO  (PU3WYECKOTO  OmbITa
(9KCreprMeHTa, UCC/1e/J0OBaHus, [IPOEKTa);

— TIOHUMATh ¥ UCIIO/Ib30BaTh MPerMYyIieCTBa KOMaHAHOW ¥ WHAWBHUYalbHOW paboThl TIpH
pelIeHN KOHKPeTHOW (U3NUecKoi pob/ieMsr;

- NIpUHUMAaTh LieJIM COBMECTHOM [ledTelbHOCTH, OpraHM30BbIBaThb [JeUCTBUS 110 eé
JOCTYDKEHUIO: pacrlpefieiaTh poyy, o0CYy)KJaTh IPOLiecchl U pe3y/bTaTbl COBMECTHON paboThl,
0000111aTh MHEHHST HECKOTbKUX JTIO/IeH;

- BBITIOJIHATE CBOIO YacTb paboThl, AOCTHras KaueCTBEHHOrO pe3ysjbTaTa [0 CBOEMY
HarpaB/IeHUIO U KOOPAVHUPYS CBOM JIeHCTBUS C APYTUMHU WieHaMH KOMaH/bl;

— OLIeHMBaTh KayeCTBO CBOEro BK/IaZia B OOIIMI MPOAYKT MO KPUTEPHUSIM, CaMOCTOSITE/TbHO
chopMyIMpPOBaHHBIM yYaCTHUKaMU B3aUMO/IeCTBUSI.

Pery/1sTHBHBIE YHUBePCa/IbHbIE yueOHbIe JelCTBUS

Camoopranusanus:
— BBISIBJIATH TIPO0JIEMBI B J)KU3HEHHBIX U YUeOHBIX CHUTYal[UsiX, TPeOYIOIMX /sl pelleHus
(bu3MuecKrx 3HaHUM;
- OpHEHTUPOBAThCSI B Ppa3MMUHbIX TOAXOAAX TIPUHATUS pellleHud (UHIUBUAYaTbHOE,
TIDUHSITHE pellieHus B TPYIITe, IPUHATHE PelleHUi rPyMnon);
- CaMOCTOSITe/IbHO COCTaB/ISITh aJTOPUTM pellieHds (PU3nyeckod 3alauv WA TlaHa
HCC/IeZIOBaHUST C  YYETOM  UMEIOIIUXCA PEecCypCOB W COOCTBEHHBIX — BO3MOXKHOCTEH,
aprymMeHTHpOBaTh Ipe/jlaraeMble BapyUaHThI pellieHnH;
- Jles1aTh BBIOODP 1 OpaTh OTBETCTBEHHOCTD 3a PeIlleHue.

CaMOKOHTPO/1b, 3MOIMOHA/IbHBIM UHTE/VIEeKT:
— JlaBaTh a/leKBaTHYIO OLIeHKY CUTYallUU U TIpejijiaraTh MJlaH eé u3MeHeHus;
— OOBSICHATH TIPUYMHBI JAOCTKeHUsl (HeZOCTVKeHUsI) pe3y/IbTaToB /lesTe/IbHOCTH, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OITBITY;
- BHOCUTh KOPPEKTUBBI B [IeATebHOCTh (B TOM UHMCJ/Ie B XOJ BBITIOJHEHUs (PU3MUecKoro
WCC/IeJOBAaHUST WM TIPOEKTa) Ha OCHOBe HOBBIX O0OCTOSITE/bCTB, W3MEHUBILIHXCS CHUTYalUi,
yCTaHOBJIEHHBIX OIIMOOK, BO3HUKIIINX TPY/HOCTEH;
- OLIeHMBATh COOTBETCTBUE pe3y/bTaTa e/ U YCJIOBUSIM;
— CTaBUTH ceOsi Ha MeCTO APYroro uejoBeKa B XOfie CIIOpa WM AUCKYCCUM Ha HayuHYIO
TeMy, TOHUMAaTb MOTUBbI, HAMEPEHUSI U JIOTUKY JpPYyroro;
- MpuU3HaBaTh CBOE TIpaBO Ha OMIMOKY TMpH pellleHUH (U3NUecKuX 3afiau WIA B
YTBepKAEeHUsIX Ha HaydHble TeMbI ¥ TaKoe >Ke TIPaBo JPYToro.

INPEIMETHBIE PE3YJ/IbTATDBI

K koHIy 00yueHusi B 7 Kjacce rpegMeTHble pe3y/bTaThl Ha 6a30BOM ypPOBHE OJDKHBI
oTpakaTh COOPMUPOBAHHOCTh Y 00YUarOIMXCST YMEHUH:
- WCTIONb30BaTh TMOHATUS: (U3WUYecKrWe U XUMWUYecKue siBjieHUs, HaOmoeHue,
9KCTIepUMEeHT, MO/ieJib, TUTIOTe3a, eAUHULIbI (PU3UUeCKUX BeMYMH, aTOM, MOJIeKyJla, arperaTHbie
CcoCTOsiHUSI  BelllecTBa (TBEp/Oe, JKUAKOe, Ta3000pa3HOe), MeXaHWUeCKoe [IBIDKeHHE
(paBHOMepHOe, HepaBHOMEpHOe, TPSIMOJMHENHOe), TPAaeKTOpHs, pPaBHOJEWCTBYIOLAsi CUJIA,
nedopmarius (yrpyrasi, TjacTiyeckast), HeBeCOMOCTb, COOOIIIAOIIecst COCY/IbI;
- pa3iuyarh siBieHusi (AUdQysusi, TeraoBoe ABW)KeHHE YaCTHUL] BelleCTBa, paBHOMEPHOe
JIBIDKeHUe, HepaBHOMepHOe JIBIKeHWe, WHepLUs, B3auMO/IefiCTBUe TeJs, paBHOBeCHe TBEDABIX
Tes C 3aKperyIeHHON OChI0 BpallleHus], repefaua JaBieHUs] TBEPAbIMUA TejlaMH, >KUJKOCTSIMU U
rasamu, atMoc(epHOe [aB/ieHue, IJaBaHWe TeJl, TpeBpalleH’s MeXaHW4eCKOW SHEepruu) Mo



OMMCAaHUI0 UX XapaKTepPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JA€MOHCTPUPYIOLIUX [JaHHOe
(r3nuecKoe sIBlIeHUE;

— pacrio3HaBaTh MpOsiBIeHUE M3yueHHbIX (PM3MUYeCKUX sIBJIEHUH B OKPY)Kaloll[eM MHpe, B
TOM 4uc/e (r3uuecKre siBJieHUs B TIPUPO/ie: PUMepbl ABM)KEHUSI C Pa3IMUHbIMU CKOPOCTSMU B
JKUBOW M HEXWUBOW TMpUpoJe, [eilCTBHe CW/bl TPeHWs B TIPUPOZe M TeXHHUKe, BIIHSHHUE
aTMocdepHOro /laB/ieHHsl Ha >KUBOW OpraHW3M, TulaBaHWe pbIO, pblyarv B Tejie uejioBeKa, TpU
3TOM TIepeBOAUThL TPAKTUYECKYI0 3aZlauyy B yueOHYIO, BBIAEATh CYIeCTBeHHbIE CBOWCTBA
(npu3HakKK) pU3NUECKUX SIBJIEHUH;

- OTKMChIBaTh M3yUYeHHble CBOMCTBA Tesl M (pu3vueckue siBJeHUs], UCIO/b3ys (hr3nueckue
BeIMUMHBI (Macca, 00bEM, TJIOTHOCTh BeILeCTBa, BpeMs, MyThb, CKOPOCTb, CPEeJHSSI CKOPOCTb,
Cu/a yrIpyrocTH, CWja TSPKeCTH, BeC Tejla, CUjia TPeHus, AaByieHue (TBEPAOro Tena, KUAKOCTH,
rasa), BbITaJIKMBAKOL[asi CHJla, MeXaHWUecKass paboTa, MOILIHOCTb, T/IeY0 CHJIbI, MOMEHT CHJIbI,
KO3(PUIMeHT T0/Ie3HOT0 JelCTBUS MeXaHU3MOB, KWHeTHYecKass W TOTeHIMalbHasi SHeprus),
MpU OMWCAaHUM TIPaBU/bHO TPAKTOBaTh (PM3UUYECKU CMBICI MCMO/b3YeMbIX BeIMUMH, HMX
0003HaueHUs U eAUHHULbI (PU3NUEeCKUX BeTUUYWH, HaXOAUTb (OPMYJIbI, CBSI3bIBAIOIME JAHHYIO
(u3nyecKyro BeMUMHY C APYTMMU BeIMUMHAMU, CTPOUTH rpadyKy HM3yueHHbIX 3aBUCUMOCTeMN
(bu3yecKrx BeMYUH;

- XapaKTepu30BaThb CBOWCTBA TeJl, pU3nUecKre siBIeHUs] U TPOLiecChl, UCI0/Ib3ys MpaBuUia
C/10KeHUs1 cuil (BLI0/Ib OJHOM MPSIMOM), 3aKOH I'yka, 3akoH [lackans, 3akoH Apxumeza, IPaBUIIO
paBHOBecHs pbluara (6/10Ka), «30/I0TOe MPaBU/I0» MeXAaHHWKH, 3aKOH COXPaHeHHUsI MeXaHHJeCKOM
SHeprud, IpU S5TOM [JlaBaTb CJAOBeCHYI0 (OpPMY/IMPOBKY 3aKOHa M 3allMChbiBaTh €ro
MaTeMaThUuecKoe BbIpaKeHUe;

- 00BSACHATH (hPH3HUUeCKUe sIBJIeHHS], TIPOLIeCChI ¥ CBOWCTBA TeJl, B TOM UHC/Ie U B KOHTEKCTe
CUTyalluid TPaKTUKO-OPUEHTHMPOBAHHOTO XapaKTepa: BbISB/IATh TPUUMHHO--CIe[JCTBEHHbIe
CBSI3U, CTPOUTh 00BsiCHeHHe U3 1—2 JIOTMUeCKUX IIaroB C OMOpPOM Ha 1—2 W3y4yeHHBIX CBOMCTBA
(u3nyeckux siBleHUH, GU3NUeCKUX 3aKOHA UM 3aKOHOMEepPHOCTH;

— pellaTh pacuéTHble 3ajaud B 1-2 [JeMCTBUS, MCHOJb3ysl 3aKOHbI WU (OPMYJIbI,
CBsI3bIBaIOLMe (U3HMUecKre BeJWUYMHbI: Ha OCHOBe aHajiu3a YC/AOBUS 3a/lauyd 3aluCbiBaTh
KpaTKoe YC/IOBHe, TMOACTaB/sATh (M3nMyecKre BeJMUMHBI B (OPMYJ/bl U TPOBOAUTH PacCyuéThl,
HaXOJWTh CIIPAaBOYHbIE JaHHbIE, HEOOXOAUMBIe /IS PellieHys 3a/jau, OL[eHUBATh PeaTMCTUYHOCTD
TO/Ty4YeHHOU (PU3UUeCKOr BeJIMUMHBI;

— pacro3HaBaTh Mpo0/IeMbl, KOTOPbIe MOXXHO PELIUTh TIPY IMTOMOIIM (GU3UUYeCKUX METOZOB,
B OINWCAHWU KCC/e/I0BaHUs BbIIE/IATh MPOBepsieMoe TpeAroniokeHue (TUIoTe3y), pa3avuaTh U
WHTEPIIPETUPOBATh MOJYYeHHBIN pe3ysbTaT, HaX0JUTh OLIMOKU B XO/ie OMbITa, /1e/1aTh BBIBOZBI
T0 ero pe3yJbTaram;

- MIPOBO/IUTH OIBITHI MO Hab/OZieHH0 (PU3NUecKuX siBIeHUA WM (U3MUYeCKHUX CBOWCTB
Tes: OPMYJIMPOBATh MPOBEPsieMble MPeAT0JI0KeH s, COOMpaTh YCTAaHOBKY W3 TIPEJIOKEHHOTO
000py/j0BaHUs, 3aMMUCHIBATE X0/, OMbITa U (JOPMY/IMPOBATh BHIBO/IBI;

- BBITOJIHATL TIPSIMble M3MepeHUsi pacCTOSIHUsI, BpEMeHH, MacChl Teja, 00b&Ma, CUbI U
TeMIiepaTypbl C UCIIO/Ib30BaHUEM aHA/IOTOBBIX U U(POBBIX PUOOPOB, 3aMMMChIBATH TIOKA3aHUS
TIpUOOPOB C YUETOM 3aJaHHOU abCOTFOTHOM MOTPEITHOCTH U3MEepPEeHHIA;

— MPOBOAUTL UCCAel0BaHMe 3aBUCMMOCTU OAHOW (hH3UUeCKOl BeIUUMHBI OT JAPYroul C
WCI0J/Ib30BaHMEM TIPSIMbIX M3MepeHUM (3aBUCUMOCTH TMyTH pPaBHOMEPHO JIBUKYILEroCs Tena OT
BpeMeHU [IBI)KEeHHUsl Tesjla, CWIbl TPEHUs CKOJbKeHHsi OT Beca Tesa, KayecTBa 00pabOTKu
TOBEPXHOCTeN Tesl W He3aBUCUMOCTH CUJ/Ibl TPEHUS OT TJIOLIA[U COTIPUKOCHOBEHUSI TeJl, CUJIBI
YTIPYrOCTH OT Y/J/IMHEHUs TIPY)KUHBI, BbITAJKUBAKOLLel CUbI OT 00BbEMa MOrpYKEHHON uacTu
TeJla U OT IJIOTHOCTH >KUAKOCTH, €€ He3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TJyOWHBI, Ha
KOTODYIO TIOTPY)KEHO Teslo, YCJAOBUM T/IaBaHUS TeJl, YCJIOBUM paBHOBeCHsl pbluara v 0JI0KOB),
yuacCTBOBaTh B TJIAHMPOBAaHWM yueOHOTO WCC/Ie[OBaHUs, COOMpATh YCTAaHOBKY W BBHITIOHSATH
V3MepeHusi, Cefys TIpeJjIO)KeHHOMY TII7laHy, (DUKCHpOBaTh pe3yJ/bTaThbl IOyueHHON



3aBUCUMOCTH (U3UUECKUX BEMUWH B BHUJ/IEe TIPEJIOKEHHBIX Tab/uI] U rpaduKoB, [eaTh
BBIBO/IBI 110 pe3y/ibTaTaM MCC/IeJ0BaHMUS;
- MPOBOAUTH KOCBEHHble U3MepeHUs (U3NUeCKUX BeJWUYMH (TJIOTHOCTH —BellleCcTBa
JKUIKOCTU Y TBEPZOTO Tesla, CWIa TPeHWs CKOJb)XeHWs, JaBjieHHe BO3/yXa, BbITaTKWBArOIIast
cuna, AeUCTBYyIOIasi Ha MOTPY)KEHHOE B >KUJKOCTb Teno, KO3(PGUIMeHT T0/ie3HOr0 AeNCTBUs
TIPOCTBIX MEeXaHW3MOB), C/eAys TpeJI0KeHHOW WHCTPYKLMU: TPH BBIOJHEHUA W3MepeHHi
coOUpaTh IKCIIEPUMEHTATBHYIO YCTAaHOBKY M BHIUMC/IATH 3HAaU€HHE UCKOMOH BeJTMUMHBI;
- cobmofaTh TIpaBWIa TeXHWKH 0Oe3omacHOCTH Tpu  paboTe ¢ 1abopaTopHbIM
obopyzmoBaHueMm;
- yKa3blBaTh TPUHLIAILI I€HCTBUS TIPUOOPOB M TEXHUYECKUX YCTPOHCTB: BeCHI,
TEPMOMETp, JMHAMOMETpP, COOOIaroIIecss CoCyabl, OapoMeTp, pbluar, TIOJBI)KHBIA U
HeTIOABW)KHBIN 0JI0K, HaK/IOHHAs TIJIOCKOCTH;
- XapaKTepU30BaTh MPUHIIUIILI J€HCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OMoOpoM Ha uX OnuWcaHus (B TOM UHKC/Ie: TMOJIIMITHUKKA, YCTPOWCTBO BOZOIPOBOJA,
TU/IpaB/JIduecKUil Tpecc, MaHOMeTp, BbICOTOMep, TOPIIHEeBOM HAcoC, apeoMeTp), HCII0b3ys
3HaHUS O CBOHCTBAax (U3MUECKUX SBJEHUHM U HeoOXoguMmble (QU3MUECKHe 3aKOHbI U
3aKOHOMEPHOCTH;
- MPUBOJUTL TpuUMepbl (HaXoAWTb WHGOpPMAI[MI0O O TpUMepax) MPaKTUYecKoro
WCTO/b30BaHUsT (DU3UUECKMX 3HAHWM B TIOBCEAHEBHOM >KU3HU it obecrieueHUs: 6e30MacHOCTU
npu obpailieHUd C TIpUbopaMM U TeXHUUECKUMM YCTPOWMCTBAMHU, COXpPaHeHHWs 3[0POBbs U
co0JTFOIeHUsI HOPM 3KO0JIOTUYeCKOT0 TIOBe/IeHHsI B OKPY»Kalolllel cpefie;
- OCYIIeCTB/ISITH OTOOD MCTOYHWKOB WH(pOpMaluu B VIHTepHETe B COOTBETCTBUH C
3aJlaHHbIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE WMEIOIUXCS 3HAaHUWA W TMYTéM CpaBHEHUs
pa3/IMUHbIX MCTOYHUKOB BBbIIEISATH MH(OPMALMIO, KOTOpas SIB/SEeTCs TPOTHBOPEUMBOU WU
MO>KeT ObITh HeIOCTOBEPHOM;
- WCTO/Ib30BaTh TIPH BBINOJHEHWH y4UeOHBIX 3aZlaHWi Hay4HO--TIOMYJIIPHYIO JINTEPaTypy
(hr3MUecKoro cofiep)kaHusi, CIpaBOUHble MaTepuasbl, pecypchl ceTu VIHTepHeT, BafeTh
NpréMaMU KOHCITeKTUPOBAHUS TeKCTa, IpeoOpa3oBaHus WHGOPMAlMd W3 OAHON 3HAKOBOK
CUCTEMBI B JIPYTYIO;
- co3/laBaTh COOCTBEeHHbIe KpaTKHe TMHCbMEHHbIe M YCTHbIe COOOIeHWs Ha OCHOBe 2—3
HCTOYHUKOB MHGOpMAaIMK (HHU3UUECKOTO COJIep)KaHus, B TOM UHC/ie MyOIMUHO fe/iaTh KpaTKue
cooOIIleHnsT 0 pe3y/bTaTax IPOEKTOB WM yueOHBIX HCC/IeOBaHWM, TPU 3TOM TPAMOTHO
WCTI0/Tb30BaTh U3y4YeHHbIN MOHSATUNHBIN arrapaTr Kypca (U3WKHU, COTIPOBOXKATh BHICTYTIEHHE
rpe3eHTaluen;
- TIPYU BBITIOJTHEHUU y4eOHBIX TIPOEKTOB U WCC/IeZ0BAaHWM pacrpefiensTh 00S3aHHOCTH B
Tpyrre B COOTBETCTBHMU C TIOCTAaB/IEHHBIMU 33Jj[adaMu, CJIeJUTh 3a BBITIOJIHEHHWEM TjlaHa
JeNCTBUH, aZileKBaTHO OL|eHWBATh COOCTBEHHBIA BK/A[ B [I€STeJbHOCTh TPYIIbI, BBICTPAUBaTh
KOMMYHUKATUBHOE B3aUMOZIeMCTBUe, YUNUThIBAsi MHEHHE OKDY>KaOIIIUX.

K xoHily obyueHuss B 8 Kjiacce ripeMeTHbIe pe3y/bTaThl HA 0a30BOM ypPOBHE [IOJDKHBI
OoTpakaTh CHOOPMHUPOBAHHOCTb y 00YUarOIIMXCS YMEHUI:
— WCII0/Ib30BaTh TIOHSATHS: Macca M pa3Mepbl MOJIEKYJ, TeI/ioBoe JABM)KeHHe aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHHUS BeIlleCTBa, KPUCTA/UTMUeCKre U aMOp(HbIe Tejla, HaChIIeHHbIN
Y HeHACBIIIeHHbIN Tap, BJIAKHOCTb BO3/yXa, TeMIlepaTypa, BHYTPEHHSSI dHEprus, TeTlJIOBOM
JIBUTaTe/b, 37IeMEeHTApHBIA 3/IeKTPUUYEeCKUN 3apsi]l, 3/JeKTPUUeCKOe Tiojie, TIPOBOJHHWKH U
[TU2JIEKTPUKH, TIOCTOSTHHBIHN 3/IEKTPUUECKUNA TOK, MarHUTHOE TIOJIE,;
- pa3/iMyath SIBJeHUsl (TETUIOBOe pacCIlMpeHWe W CKaTue, Teryiornepesiaya, TeryioBoe
paBHOBeCHe, CMauWBaHWe, KallWJUIIPHbIE sIBJIEHWS, WCTapeHWe, KOHEHCAIWs, TIaB/ieHHe,
KpUCTa/im3alusi (OTBepJeBaHue), KWTIeHHe, Teruiornepeaya (TeryIonpOBOAHOCTh, KOHBEKLIWS,
W3/TyueHue), 37eKTpU3alysi Tes, B3aUMO/IEHCTBUE 3apsifioB, [IEMCTBUS JIEKTPHUUECKOTO TOKa,
KODOTKOE 3aMbIKaHHe, B3aUMO/IeiCTBYe MarHUTOB, [IeHCTBHEe MarHWTHOTO TI0/IS1 Ha TIPOBOAHUK C



TOKOM, 37IeKTPOMarHUTHasE UHAYKLMS) MO ONMKWCAHUI0 MX XapaKTepPHBIX CBOMCTB U Ha OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJIEHUE;

— pacrio3HaBaTh TPOsiB/ieHUe W3yYeHHbIX (PU3MUECKUX SIBJIeHUNM B OKDY’KarollleM MHpe, B
TOM uuc/ie (u3huecKue SBleHHs B TPUPOJe: MOBEPXHOCTHOE HATsKeHUEe U Kallu/uispHble
sIBJIeHUs1 B TpPUPOJe, KPUCTa//Ibl B Tpupoje, u3nydeHue CojHIa, 3amep3aHue BOJOEMOB,
MoOpckue Opu3bl, 0Opa3oBaHMe pOChl, TyMaHa, WHes, CHera, 3JeKTpUYeCcKue sBJIeHUS B
aTMocdepe, 37eKTPUUECTBO KUBBIX OpPraHU3MOB, MarHUTHOe moje 3emid, Apelid T0JOCOoB,
pPOJIb MarHUTHOTO TOJIA AJiI1 >KU3HM Ha 3emsie, TMOJSIPHOE CUsIHWE, TPU 5TOM I1epeBOJUTH
TIPAKTUYECKYIO 3a/jauy B yueOHYI0, BBIJIE/IATh CYyI|eCTBeHHbIe CBOWMCTBA (TTPU3HAKH) (pU3ruecKux
SIBJIEHUI;

— OTMUCHIBaTh U3yueHHbIe CBOMCTBA Tesll U (U3UUeCKHe SIBJIeHUs], UCTIOJb3ys (u3nueckue
BeJIMUMHBI (TeMIiepaTypa, BHYTPEHHsISI SHePrusi, KOJIMUeCTBO TeIIOThI, YJeabHasl TerI0éMKOCTb
BellleCTBa, yAenbHas TeIUIOTa IIaB/ieHUs], y/esbHas TeryioTa Tapoobpa3oBaHusl, y/e/bHast
TeryioTa CropaHusi TOIUIMBA, KO3(h(UILIMEeHT TI0/Ie3HOT0 [eHCTBUSI TeIJIOBOM MallUHBI,
OTHOCHUTE/IbHAsl BJ/IAXXKHOCTb BO3JyXa, S/€KTPUUECKUW 3apsf, CUla TOKa, 3JIeKTpUYecKoe
HanpspDKeHWe, COMPOTHBJIEHHE TIPOBOJHUKA, y/elbHOe COTPOTHB/IEHHE BellecTBa, pabdora u
MOILLIHOCTb 3JIEKTPUYECKOr0 TOKAa), MPU OMMCAHWW MPaBUJILHO TPAaKTOBaThb (PU3MUYECKUM CMBIC/
HCTIO/Ib3yeMbIX Be/IMUWH, 0003HaUeHUsI ¥ eIMHUIIbI (PU3MUECKUX BEJTUUMH, HaXOAUTh (hOPMYIIbI,
CBsI3bIBAIOLLME JAHHYI (DU3UUECKYI0 BeIMUMHY C JDYTMMHU BeIUUMHaMH, CTPOUTH Trpa(uku
M3y4YeHHbIX 3aBUCUMOCTeN (GU3NUecKuX BeJTMUUH;

- XapaKkTepu30oBaTb CBOMCTBA TeJ, (U3WYecKue sBJIeHHWS U TPOLIeCChl, HCI0/b3Ys
OCHOBHbIE TIOJIO’KEHUSI MOJIEKY/ISIPHO--KUHETUUeCKOM TeOpUU CTPOEHHsl BellecTBa, MPUHLIUI
CyTMeprio3uLuM Tojiel (Ha KaueCTBEHHOM YPOBHe), 3aKOH COXpaHeHMs 3apsifia, 3akoH OMa asisi
yuacTKa Lemu, 3akoH [ xoyns—JleH1la, 3aKOH COXpaHeHUsI SHEePTyH, MPY 3TOM /iaBaTh CJIOBECHYIO
(hopMy/HMpOBKY 3aKOHa U 3aMUChIBaTh er0 MaTeMaTHUyeCcKoe BhIpaXkeHUe;

— 00BSICHATD (hM3HYeCKHe TIPOLIeCChl M CBOMCTBA TeJl, B TOM UKC/Ie U B KOHTEKCTe CUTYal[|i
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISIB/STh NPUYMHHO-C/Ie[CTBEHHbIE CBSI3U, CTPOUTh
00BsicHeHHe U3 1-2 JIOTUUeCKUX I1aroB C OMOPOM Ha 1-2 W3yueHHBbIX CBOWMCTBA (PU3UUECKUX
SIBJIeHUM, (PU3NUeCKUX 3aKOHOB WM 3aKOHOMEPHOCTeH;

- peliaTb pacuyéTHble 3aJaud B 2—3 [eWCTBUS, WCMOJb3ysd 3aKOHbl W (POPMYJIbI,
CBs3bIBatollMe (hU3MUecKrde BeMUMHBI: HAa OCHOBE aHajv3a YC/IOBMSI 3aJauM 3alvChiBaTh
KpaTKOe YC/I0BHe, BBISB/ISATH HEJOCTATOK JAHHBIX /ISl PelleHus 3a/laud, BbIOMpaTh 3aKOHBI U
dhopmy/bl, HeOOXOAWMbBIE /JIsi €€ pelleHus, TTPOBOJUTh PACUEThl U CPABHUBAThH TMOTyUYE€HHOE
3HaueHue (PU3NYeCKOoW BeJTMUMHBI C U3BECTHBIMU JJaHHBIMU;

- pacro3HaBaTh Npob/ieMbl, KOTOPbIE MOXXHO PELIUTh TPY IMOMOIIM (GU3UUECKHUX METOJIOB,
WCTO/b3ysl OMNMCaHWe WCC/IeJoBaHus, BbIAE/ATH TIPOBepsieMOoe TIpeAro/io’KeHue, OLIeHUBAaTh
TMpaBUIbHOCTH MOPSsiIKa MPOBe/IeHNs] UCC/IeJOBaHMUS], [1e/1aTh BbIBO/IbI;

- TIPOBOZIUTH OTIBITHI TI0 HAOJMIO/IeHHI0 (PU3NUEeCKUX SB/IEHUHN WX (PU3NUEeCKUX CBOMCTB Tesl
(Kanmu/UIIpHbIe  SIBJIEHWs, 3aBUCHMOCTb JIaBJIeHHs BO3[yXa OT ero 00OBEMa, TemrepaTyphbl,
CKODOCTM TIpoLlecca OCTbIBAaHUSI W HarpeBaHWsi TIPU U3JAyYyeHUM OT LBeTa U3/yvarolien
(mornoujatoiieil) MOBEPXHOCTH, CKOPOCTh MCIMapeHusi BOAbl OT TeMIlepaTypbl >XUAKOCTH U
TJIOL[aIi €€ TIOBEPXHOCTH, 3J/IeKTpU3alusi Tell U B3aUMOJEWCTBUE 3/1eKTPUUeCKHX 3apsifioB,
B3aMMO/IEMCTBHE TIOCTOSIHHBIX MAarHuUTOB, BH3ya/M3allisi MarHUTHBIX T0OJield TOCTOSIHHBIX
MarHuTOoB, [1eiCTBUSI MarHUTHOTO TIOJIi Ha TIPOBOJHUK C TOKOM, CBOMCTBAa 3/1€KTPOMarHura,
CBOMCTBA  92JIGKTPOJABUraTe/si  TIOCTOSHHOTO  ToOKa):  (opMy/nuMpoBaTh  MpoOBepsieMble
TIpe/TIoNIoXKeH!sl, COOMpaTh YCTaHOBKY W3 MpeI0KeHHOTO 00O0pYy/I0BaHUs, OMMCHIBATH XOf
ombITa U (POPMYJIMPOBaTh BLIBO/bI;

— BBITIOJTHATE TIPsIMble M3MepeHusi TemriepaTypbl, OTHOCUTeIbHOW BIa)KHOCTH BO3AYyXa,
CWIbI TOKA, HAIpsDKEHWs C MCIO/b30BAHUEM aHATIOTOBBIX MPUOOPOB M JATUMKOB (hH3UUECKUX
Be/IMUMH, CPaBHUBATh Pe3y/IbTaThl M3MEPEHUM C yUéTOM 3a/laHHOM abCOJIFOTHOM MOTPeITHOCTH;



- MPOBOAUTL UCC/Ae/l0BaHME 3aBUCMMOCTUA OAHON (hH3UUeCKOW BeJIMUMHBI OT JPYrod C
WCTIOb30BaHUEeM TIPSMbIX W3MepeHWM (3aBUCUMOCTb COTIPOTHUBJ/IEHUS] TIPOBOJHUKA OT €ro
JJIVHBI, TUIOIIAU TIOTIePEeUHOr0 CeueHrsl U YAe/lbHOT0 COMPOTHB/IEHUS BellleCTBa MTPOBOAHUKA,
CWIbl TOKa, WJYIIero uepe3 IPOBOAHUK, OT HANpsOKeHWs Ha TPOBOJHHUKE, WCCIe[oBaHUe
MOC/Ae/I0BaTe/IbHOTO M [apa/ule/lbHOTO  COeJUHEHWH  TPOBOJHUKOB):  TJIaHUPOBATh
HCC/ieloBaHre, COOMPATh YCTAHOBKY U BBIMOJIHATE WU3MePeHus1, Cie[lysl TpeJIoyKeHHOMY I1/IaHYy,
(bUKCUpOBaTh pe3y/bTaThl IMOJYUYEHHON 3aBHUCUMOCTH B Buze Tabmui] U TpaduKoB, [e/1aTh
BBIBO/IBI 110 pe3y/ibTaTaM MCC/IelOBaHuUS;
- MPOBOAUTL KOCBEHHble u3MepeHUs (H3UUeCKUX BeqUUUH (yZesbHasi TerioéMKOCTh
BeIlleCTBa, COTPOTHB/IEHWE TIPOBOJHWKA, pab0Ta ¥ MOIIHOCTh 3J€KTPUYECKOTO TOKA):
TJIaHUPOBaTh U3MepeHUsl, COOMpaTh 3KCTepUMeHTaNbHYH0 YCTaHOBKY, CJielysi TIpeAJioyKeHHOM
WHCTPYKLWH, U BBIUMCJIATH 3HaUeHUe BeJTMUUHBI;
- cobmofaTh TIpaBWIa TeXHWKH Oe3omacHoCcTH Tipu  pabore ¢ 1abopaTopHbIM
obopyzmoBaHuem;
- XapaKTepyU30BaTh MPUHIIUIILI I€HCTBUS U3YUeHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB
C OmMopoi Ha WX omnucaHus (B TOM UMC/ie: CHCTeMa OTOIJIeHUsl JOMOB, TUTPOMETp, MapoBasi
TypOvHa, amriepMeTp, BOJIbTMETP, CUETUMK 3/IEKTPUUYECKOW SHEeprUd, 31eKTPOOCBETHUTE/IbHbIe
npubOphl, HarpeBaTe/bHbIE 3/IEKTPONPHUOOPHI (TIPUMEpHI), 3JIEKTPUUYECKHe TpeJoXPaHUTEe H,
3JIEKTPOMAarHuT, 37eKTPOJBUraTe/ib TOCTOSSHHOTO TOKA), HWCIO/b3ysd 3HAHUSI O CBOMCTBAx
(bU3MUeCKUX SIBJIEHUH 1 HeoOX0quMble (PU3rUecKre 3aKOHOMEPHOCTH;
- pacro3HaBaTh TIPOCThie TeXHWYEeCKWe YCTPONCTBA W UW3MepHuTe/ibHble TPHUOOpPHI IO
cXxeMaM M CXeMaTHUHbIM DPHUCYHKaM (JKHUJKOCTHBIA TepMOMETD, TepMOC, TICUXPOMETD,
TUTPOMETpP, ABUTaTe/lb BHYTPEHHEro CropaHusi, 3/7eKTPOCKOI, DPeoCTaT), COCTaB/STh CXeMbl
3JIEKTPUUECKUX Iefell C TIoC/Ie[oBaTe/IbHBIM U Tapa/Ule/lbHbIM COeJUHEHHEeM 37IeMeHTOB,
pa3yiuasi yCjIoBHbIe 0003HauUeHHsT 3/IEMEHTOB 3/IeKTPUUYECKUX Lierei;
- MPUBOAUTL TMpUMepbl (HaxXOAWTb HWH(OpPMALMIO O TIpUMepax) MPaKTUYeCcKoro
WCTIO0/Tb30BaHus (PM3NUYeCKUX 3HAHWM B TIOBCEHEBHOW >KU3HM AJisi obecrieueHusi 6€30MacHOCTH
npu obpaijeHnd ¢ MpubopaMM U TEXHUUECKHMH YCTPOWCTBAMM, COXPaHEHHs 3/0POBbS U
Co0UTr0/IeHHsI HOPM 3KOJIOTMYeCcKOT0 TIOBe/IeHUsI B OKPY Karolllel cpefie;
- OCYIIIeCTB/ISITh TIOUCK MH(pOpMaluy (HhHU3UUeCKOTo cofiep)kKaHusi B VIHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HaHUW W TMyTEM CpaBHEHHUs [IOTIOJIHATENbHBIX HCTOUHUKOB BBIEISATh
HH(bOpMaIHI0, KOTOPast SIB/ISIETCS] IPOTHBOPEUHBOM UM MOXKET OBbITh He[0CTOBEPHOM;
- WCTIO/Ib30BaTh TIPH BBINOJHEHWH y4YeOHBIX 3a/laHUN HayuyHO--TIOMYJISIPHYIO JIMTEpPaTypy
(bu3nyeckoro cozep)kaHusl, CIpaBOYHbIE MaTephasibl, pPecypchbl ceTH VIHTepHeT, BJafieTh
npuéMaMM KOHCIIEKTMPOBAaHUSI TEKCTa, MpeoOpa3oBaHus WHGOpPMALMM W3 OJHON 3HAKOBOH
CUCTEMBI B IDYTYIO;
- co3/aBaTh COOCTBEHHBIE TIMCbMEHHBbIE M KpaTKHe YCTHble CO0OIeHusi, 00001as
vH(MOpPMalLMI0 U3 HECKOJIbKMX MCTOUHUKOB (PU3MUECKOTO CO/lep)KaHHs, B TOM YKC/Ie TyOIuuHO
TIPeJICTaB/IsATh Pe3y/abTaThl TIPOEKTHONW WM HWCC/Ie[0BaTeTbCKOW JeATelbHOCTA, TPH 3TOM
IPaMOTHO UCTIO/Ib30BaTh W3YUEHHBIM TOHSATUMHBIA armapar Kypca (U3WKH, COTPOBOXAATh
BBLICTYTIJIEHHE TIpe3eHTarluew;
- MPU  BBIMOTHEHUU Y4eOHBIX TIIPOEKTOB M UCC/IeA0BaHUN (PU3NUECKUX IPOLIECCOB
pacrpeziesiiTb 00513aHHOCTU B I'PYTITIe B COOTBETCTBUM C MOCTAB/IEHHBIMU 3aJjauaMu, C/IeIUTh 3a
BBLITIO/THEHHEM TUIaHa JIEHCTBUM W KOPPEKTHPOBATh €ro, a/leKBaTHO OI[eHWBAaTh COOCTBEHHBIM
BKJ/IJ] B JIeITeJIbHOCTb T'PYIITbI, BHICTPAaWBaTh KOMMYHUKAaTUBHOE B3aUMO/IEHCTBHE, TPOSIBISS
TOTOBHOCTb pa3pelliaTb KOHQIUKTHI.

K koHIly obyueHusi B 9 Kjacce rpefiMeTHbIe pe3y/bTaThl Ha 0Aa30BOM ypOBHE [O/KHBI
OoTpaXkaTh CHOPMUPOBAHHOCTH Y 00O YYAIOIIXCST YMEHUIH:
- WCI0/Ib30BaTh TIOHATHS: CHUCTeMa OTCUéTa, MarTepua/ibHasi TOUKa, TPAeKTOpus,
OTHOCHUTE/IbHOCTh MEXaHUUeCKOTO [BWKeHUs, JedopMaiiys (ympyras, TiacThuyeckas), TpeHue,



L[EHTPOCTPEMUTENIbHOE YCKOPeHHe, HeBeCOMOCTh M TIeperpy3KH, LIeHTP TSDKeCTH, abCOJIFOTHO
TBEPZOe Teso, LIeHTP TsDKeCTH TBEPZOrO Tesa, paBHOBeCHe, MeXaHUUYecKre KosiebaHusl ¥ BOJIHBI,
3BYK, UH(Pa3ByK U Y/IbTPa3BYK, 3J€KTPOMAarHUTHbIE BOJIHBI, IlIKaja 3/IeKTPOMAarHUTHBIX BOJH,
cBeT, O/M30pYKOCTb U [Ja/IbHO30PKOCTh, CIIEKTPbl UCITyCKaHUs U TOTJ/IoleH s, anbda-, 6eTa- u
ramma-u3/1ydeHusi, U30TOIbl, si/iepHast SHepreTHKa;

- pasnuuath siBjleHWs (paBHOMepHOe M HepaBHOMepHOe IIpSMOJIMHEeNHOe [IBIKeHUe,
PaBHOYCKOpeHHOe TMpsIMOJIMHelHOe [IBIDKeHHe, CBOOO/JHOe TiafleHWe TeJl, paBHOMEPHOe
JBIKEHHEe TI0 OKPY)KHOCTH, B3aWMO/eliCTBHe TeJ, peaKTHBHOe [BI)KeHUe, KosebaresbHoe
JBIKeHVe (3aTyxawlie U BbIHY)XJeHHble KosjiebaHUsI), pe30HaHC, BOJHOBOEe [BIIKEHHe,
OTpaKeHHe 3ByKa, IPSIMO/MHENHOe paclpoCcTpaHeHWe, OTpakeHue M IIpe/loM/IeHHe CBeTa,
TOJTHOE BHYTPEHHee OTpa)keHHe CBeTa, pa3/io’keHue Oeyioro cBeTa B CIEKTP U CJIOXKEHHUe
CIIeKTPa/IbHBIX L|BETOB, AUCIIePCUsl CBeTa, eCTeCTBeHHas pPaJy0aKTUBHOCTb, BO3HHUKHOBEHUE
JIMHENUYaToro CIieKTpa M3/1y4yeHHs) IO ONMCAHWI0 UX XapaKTepHbIX CBOMCTB M Ha OCHOBe
OIBITOB, [IEMOHCTPUPYIOILMX JaHHOe (PU3NUecKoe sIBJIeHUE;

- pacrio3HaBaTh MpoOsiB/IeHUe M3yYeHHbIX (U3MUeCKUX SIBJIEHWM B OKpy»Karoiiem mupe (B
TOM 4McC/ie (pr3nuecKue siBeHUs B PUPO/ie: TIPU/MBLI U OTJ/IUBHI, ABWKeHUe TaHeT Co/iHeuHoH
CUCTeMBl, DeakTUBHOe [BWKeHHe >KUBBIX OpPraHU3MOB, BOCIIDUSITUE 3BYKOB JKUBOTHBIMU,
3eMJIeTpsICeHMe, CeMCMHYeCKHe BOJIHBI, LIyHaMH, 3XO0, L|BeTa TeJ, ONTUYeCKHWe SIBJIeHUS B
npupozie, OWO/OTUYECKOe [IeHiCTBHEe BHAKWMOrO, YIbTPAa(QUONEeTOBOTO U PEHTIeHOBCKOTO
W3/Ty4yeHWM, eCTeCTBeHHbIM pafiMOaKTUBHBIM (OH, KOCMHUUeCKHe JIyud, PpaJuoakKTUBHOE
U3/lyueHVe TIPUPOJHBIX MUHEpaioB, [eHCTBUe paJMO0AKTUBHBIX H3/yYeHHWN Ha OpraHusMm
YyesIOBeKa), MPU 3TOM TePeBOJUTH MPAKTUUECKYIO 3a/jauy B yueOHYIO, BBIJE/SATh CYIL|eCTBeHHbIe
cBolicTBa (TIpu3HaKu) hU3NUeCKUX siBIeHUH;

— OTKChIBaTh U3yUYeHHble CBOWCTBA Tesl U (pu3vueckue siBJeHUs], UCIOJb3ys (r3nueckue
BeJIMUMHBI (CpefiHssl 1 MCTHOBEHHAasi CKOPOCTb TeJla NP HepaBHOMEPHOM [BV)KEHUH, YCKOpeHHe,
nepeMeleHye, IyTb, yIj0Basg CKOPOCTb, CWJIa TPEHUs, CWIa YIPYrOCTH, CUJIA TSDKeCTH,
yCKOpeHHe CBOOOZHOTO Ta/ieHWs], BeC Teja, WMITY/bC Tejla, WUMIY/IbC CHIbl, MeXaHWYecKas
paboTa ¥ MOIHOCTb, TMOTeHLMaNbHasi HEPrus Tesa, MOJAHSATOrO HaJj, TOBEPXHOCTHIO 3eMIIH,
MOTeHLMa/lbHasi 3Heprusi CKaTOW MPY)KWHbI, KWHETHYeCKas SHeprus, I0/Hasg MeXaHudecKas
SHeprusi, TMepuoj, U YacToTa KosiebaHWH, [/MHAa BOJIHBI, TPOMKOCTb 3ByKa M BbICOTA TOHA,
CKOPOCThb CBeTa, I0Ka3aTe/b IpeJOM/IEeHUs Cpefbl), NPU OMKWCAHWM TPaBUIBHO TPaKTOBaTh
(u3MUecKrii CMBICT UCIOb3yeMbIX BeIMUKH, 0003HaUeHus1 ¥ eAMHULIbI (PHU3NUeCKUX BeTUYMH,
HaxoJUThb ()OPMYJIbl, CBSI3bIBAIOLME JAHHYIO (DU3MUECKYIO BEJIMUMHY C JPYITMMH BeUUrHaMH,
CTPOUTB TPa(MKK M3YUeHHBIX 3aBUCHUMOCTeM (PU3NUeCKUX BeTUUYUH;

- XapaKkTepu30BaTb CBOMCTBA TeJl, (pU3UUeCKHe SIBJIeHHsS U IPOLeCChbl, WCIO0J/b3ysl 3aKOH
COXpaHeHUs SHepruu, 3aKOH BCEMMPHOIO TATOTEHMs, MPUHLIUIT CYNepro3UL[Mu CUJI, TPHUHLUI
oTHOcuTeNbHOCTU ['anunes, 3akoHel HBIOTOHA, 3aKOH COXpaHeHHWs WMITY/IbCa, 3aKOHBI
OTpa)keHUs U TIpeJIOMJIeHUs] CBeTa, 3aKOHbl COXPaHeHWs 3apsiZloBOr0 M MacCOBOTO UMCes MpHU
slepHbIX peakLUsaX, NPy 3TOM JiaBaTh C/IOBECHYIO (DOPMYJMPOBKY 3aKOHa M 3alMChIBaTb €ro
MaTemMaThUueCcKoe BbIpaKeHUe;

- 00BbsCHATH (hU3MUECKHe TIPOLIeCCHI M CBOMCTBA TeJl, B TOM YKC/Ie M B KOHTEKCTe CUTYaL[uil
NPaKTUKO-OPUEHTHPOBAHHOI0 XapaKTepa: BbISAB/IATh PUUYMHHO--C/Ie[ICTBEHHbIe CBSI3U, CTPOUTH
00BbsicHeHUe U3 2—3 JIOTHUeCKUX I1aroB C OMOpPOM Ha 2—3 M3y4yeHHBbIX CBOMCTBA (PU3MUECKUX
sIB/IeHUH, PU3NUYeCKUX 3aKOHOB W/ 3aKOHOMEPHOCTeN;

- pellaTh pacuéTHble 3a/auM (OnMparolyecs: Ha CUCTeMy U3 2—3 ypaBHEHUH), UCIIO/b3Ys
3aKOHBI U (DOPMY/IbI, CBSI3bIBaIOLME (PU3MUYeCKUe BeJIMYMHbBI: HA OCHOBE aHa/iM3a yC/I0BUS 3a/lauu
3amMChIBaTh KPAaTKOe YCJIOBHE, BBISB/ISTbH HEJOCTAIOIIMe WA U30BITOUHBIE [JaHHbIe, BHIOMpATh
3aKOHbl W (opMysibl, HeoOXoAWMble [Jis1 pellieHusi, TPOBOJAWTh pacuéTbl U OLleHHWBaTh
peaMCTUYHOCTb TIOJIYYeHHOr0 3HaueHus (PU31UYeCKOl BeJIMUKHBI;



- pacro3HaBaTh Mpo0/IeMbl, KOTOPbIE MOXXHO PELIUTh TIPY ITOMOIIM (GU3UUYEeCKUX METOJIOB,
WCTIONb3ysl OMKMCaHWe WCC/Ie/JOBaHusl, BbIIeNATh TPOBepsieMoe TpeAroyio’keHue, OlleHWBaTh
TIPaBWIBHOCTh TIOpSiIKA TIPOBE/IEHUS] WCC/Ie[0BAaHUS, Jie/laTh BBIBOZBI, WHTEPIPETHPOBAThH
pe3y/bTaThl Hab/IFOeHUH U OTIBITOB,;

- TIPOBO/IUThH OTTBITHI 110 HAOJTIOIeHUI0 (PU3NUECKUX SIBJIEHUH WK (DU3UUYeCKUX CBOWCTB Tes
(v3yueHre BTOPOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHeHWs] SHEpPruu, 3aBUCHUMOCTH TepHofa
KosiebaHU TIPY)KUHHOTO MasiTHUKA OT MaCChl TPy3a U XKECTKOCTU TIPY>KUHBI ¥ He3aBUCUMOCTD OT
aMIUIUTYJbl MajIbIX KosiebaHWi, MPSIMOJIMHEHOe paclpoCTpaHeHHe CBeTa, pa3jioykeHne 0ernoro
CBeTa B CIEKTpP, U3yUyeHHe CBONCTB M300pa’keHUs B MJIOCKOM 3epKajie U CBOWCTB M300pakeHust
rpegMeTa B coOuparoleii nH3e, Hab/0IeH|e CIJIONIHBIX U IMHEMUYaThIX CTIEKTPOB U3/TyUeHUs]):
CaMOCTOSITe/IbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa 000pyZOBaHUs, OIMMCLIBATh X0/
OTIbITA U €ro pe3y/bTaThl, JOPMY/IMPOBATh BHIBO/IBI;

- MIPOBOJIUTh TP HEOOXOAWMOCTH CepUI0 TMpSIMBIX H3MepeHHWH, Ompefessisi CpefHee
3HaueHWe U3MepsieMON BeTMUrHbI ((POKYCHOe pacCTOsTHHEe COOMparollel TMH3bI), 000CHOBBIBATH
BbIOOp criocoba u3MepeHus (M3MepUTETbHOTO TIpHUbopa);

- MIPOBOJIUTh HCCJIeIOBaHWe 3aBUCUMOCTeN (DM3UUYeCKMX BeMUWH C HCTO/h30BaHHUEM
NIPSIMBIX K3MepeHWH (3aBUCMMOCTb MYTH OT BPeMeHU TPU PaBHOYCKODEHHOM /IBIKeHUU Oe3
HavajbHOM CKOPOCTH, Tepuoja KoJjiebaHWK MaTeMaTHUecKoro MasiTHMKa OT JJIMHbI HUTH,
3aBHCUMOCTH yTJ/ia OTPaKEHUsI CBeTa OT yTJia MafieH!sl U yIJia MpeJIoMJIeHHs OT yIJia MafieHus):
TJIAaHMPOBaTh MCC/Ie/JOBaHUe, CAMOCTOSTE/IbHO COOMpPAaTh YCTAaHOBKY, (PMKCHPOBATL Pe3y/bTaThl
TIOJTy4YeHHOM 3aBUCUMOCTH (DM3UUYeCKUX BeTMUWH B BHUe Tabiuil v rpadvKoB, /iefaTh BLIBOJbI
T0 pe3y/ibTaTaM UCC/Ie/[OBaHUs;

- MIPOBOJIUTh KOCBEHHble W3MepeHUs (U3UUeCKUX BenWuuH (CpefiHss CKOPOCTh U
yCKOpDeHHe Tejla TIPU DPaBHOYCKOPEHHOM [IBW)KEHWH, YCKOpeHWe CBOOOJHOTO majieHus,
JKECTKOCTB TIPY)KUHBI, KOIQPULIMEHT TPeHUsI CKOJIbXEHHs, MeXxaHuuecKast paboTa ¥ MOLIHOCTb,
YyacToTa M mepuoy, KojaebaHU MaTeMaTHYeCKOTO Y MPYKMHHOTO MasiTHUKOB, ONTHYeCKasi CUJia
cobuparorield  JIMH3bI, PAJUOAKTHUBHBIA  (OH): TUIAHWPOBAThb  W3MepeHus, CobupaTh
9KCTIepUMEHTaIbHYI0 YCTAaHOBKY U BBITIOTHATH U3MePeHUsI, CJie/lysi TIPe/IJIoyKeHHON MHCTPYKLUH,
BBIUMC/ISATh 3HAUEHUE BeJTMUMHBI U aHAJTU3UPOBATh MOJTyUeHHbIE Pe3y/IbTaThl C YUETOM 3a/JaHHOMN
MOrPeIIHOCTH U3MePeHUH;

- cobsroiaTh MpaBWa TeXHWKW Oe3omacHOcTH mpu  pabore ¢ abopaTOpPHBIM
obopy0BaHuEM;

- pa3/inyaTh OCHOBHBIE TPU3HAKU U3YUYEeHHBIX (HU3NUECKHUX MOJIe/iel: MaTepraibHasi TOUKa,
abCoJIOTHO TBEP/[0€E TEeJI0, TOUeUHBIM UCTOUHHUK CBETa, Iy, TOHKAsl JIMH3a, TiJIaHeTapHasi MOZie/Th
aToMa, HyKJIOHHasi MO/le/Tb aTOMHOTO Si/Ipa;

- XapaKTepU30BaTh NMPUHLIUIIBI IeMCTBUS U3yUeHHBIX MPUOOPOB ¥ TEXHUUECKUX YCTPONCTB
C OMOpOM Ha WX OmnucaHus (B TOM UMC/e: CIHJOMETp, [JAaTUUKU TTOJIOKEHUS, PaCCTOSTHUS U
YCKODEHHsl, pakeTa, 3XO0JIOT, OUKH, TIepUCKOI, (hoToarmapar, OINTHYeCKWe CBETOBOJBI,
CTHIEKTPOCKOII, ZI03UMETp, Kamepa BubCOHA), MCIO/b3ys 3HAHWS O CBOMCTBAaxX (DHU3MUYECKUX
sIBJIeHWI ¥ HeoOxoauMble (hr3nueckre 3aKOHOMEPHOCTH;

- WCIO/Ib30BaTh CXEMbl M CXEMaTHUHble PDUCYHKM H3yUEHHBIX TEXHMUECKUX YCTPOWCTB,
WU3MEpUTE/IbHBIX TPUOOPOB M TEXHOJIOTMUECKUX TIPOLIECCOB TPH  peIIeHUd  yuyeOHO--
MPAKTUYECKHUX 3a/1ay, ONTHUYECKHEe CXeMbI /IJisi TOCTPOEHUsT U300pakeHHH B TVIOCKOM 3epKajie U
cobuparolel TMH3e;

- MPUBOAUTL TIpUMeEpPbI  (HaxoguTh WH(OPMAIMI0 O TpUMepax) TMPAKTUYeCKOTO
WCTO/b30BaHUsT (PU3UUeCKUX 3HAHWM B TIOBCEAHEBHOW >KU3HU it obecrieueHus: 6e30MacHOCTH
npu obpairieHud C TpubopaMM M TEXHHUUECKUMM YCTPOWMCTBAMM, COXPAHEHHWs 3[0POBbs U
Co0UTIO/IeHHSI HOPM 3KOJIOTMUeCKOr0o TIOBe/IeHUsI B OKpY Karollel cpejie;

- OCYIIECTB/ISAITh TOUCK HWHGpOpPMaLMK  (GU3NUECKOTO Cofiep)kaHust B VIHTepHere,
CaMOCTOSITE/IbHO ~ (DOPMY/MPYs  TOMCKOBBIM  3arpoc, HAXOJUTh TYTH  OMpejeseHus



JIOCTOBEPHOCTU TOJy4eHHOU MH(pOPMaLMK Ha OCHOBE MMEIOLUXCSl 3HAaHUW U [IOTIOJTHUTE/TbHBIX
VICTOYHUKOB;

— WCII0J/Ib30BaTh TP BBINOJHEHUH yueOHBIX 3aJjaHUil Hay4YHO--TIOMY/ISIPHYIO JIUTEPATyPy
(h13KUyecKoro cofepkaHus, CIpaBOYHble MaTepuasbl, pecypchl ceTH VIHTepHeT, BafieTb
NMprUéMaMu KOHCIIEKTUPOBAHUS TeKCTa, rpeobpa3oBaHusi WHGOpPMALMM W3 OJHOM 3HAKOBOM
CUCTEeMBI B /IPYI'YIO;

— C03/71aBaTh COOCTBEHHbIE MMChbMEHHbIE U YCTHBIE COOOIeHUsI Ha OCHOBe MH(MOPMALK U3
HECKOIbKUX WCTOYHUKOB (DM3MYeCKOro COJep>KaHWs, IyOJMUHO TIPe/ICTaB/STb Pe3y/IbTaThl
NIPOEKTHOM WM MWCC/Ie[0BaTelbCKOM [1eITe/IbHOCTH, IPU 3TOM TIPaMOTHO HCIO/b30BaTh
V3yueHHbI! MOHATUIHBIN anmnapaT U3yyaeMoro paszena GU3MK{ U COMPOBOXK/ATh BBICTYIL/IEHHE
Tipe3eHTaLel ¢ y4ETOM 0COOEHHOCTeM ayIUTOPUN CBEPCTHUKOB.

ITPOBEPAEMBIE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHINA OCHOBHOI
OBPA3OBATEJ/IbHO! ITPOT' PAMMEI,
ITPOBEPAEMBIE OJIEMEHTBI COJAEPXAHUSA

[TpoBepsieMble MpeMeTHbIE pe3y/IbTaTbl OCBOEHHS
OCHOBHOW 00pa30BaTe/IbHOM MTPOrpaMMbl OCHOBHOTO 00IIIero
obpa3zoBanwus (7 Kmacc)

Kop [TpoBepsieMbie TIpeZIMeTHBIE Pe3y/IbTaThl OCBOEHHsI OCHOBHOM 00pa3oBaTebHOMN
TPOBEpPSIeEMOr0o TIPOrpaMMbl OCHOBHOT'O 0011Iero 06pa3oBaHust
pe3ynbTaTa
1.1 WCII0JIb30BaTh U3yYeHHbIe TTIOHATUSA
1.2 pas/MyaTh SIBJIeHHWsS MO OINWCAHWI0 WX XapaKTepHbIX CBOWCTB W Ha OCHOBe

OTbITOB, IEMOHCTPUPYIOIIUX JaHHOe (PU3NYecKoe sIBJIeHUe

1.3 pacro3HaBaTh MpOSIB/IeHUe H3yUYeHHbIX (PU3MUECKUX SIBJIEHUM B OKpY)KarolleM
MHpe, B TOM uucie (py3UUecKHe SIBJIHUS B IIPUpOJe, MPU 3TOM IepeBOUThb
MPaKTHUeCKyl0 3aZladyy B yueOHYIO, BBIJEISTb CYI[eCTBEHHbIe CBOWCTBA
(npy3HaKM) (pr3NUeCKUX SIBJIEHUN

1.4 OMUCHIBATh HW3yUeHHble CBOWCTBA Tel U (U3MUeCKUe SIBJIeHHs, HCII0/Ib3Ys
¢dbu3nyecKre BeSWUMHBI, TPU OMMCAHWHW TIPABWIHHO TPAKTOBATh (PU3MUECKUM
CMBIC/T HCTIO/Ib3YeMbIX BeIWUMH, WX 0003HaueHUs U eAWHHUIbI (U3NUeCKUX
BeJIMUMH, HAXOJUTb (JOPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (PU3UUECKYI0 BETUUMHY C
JPYTUMU  BeJIMUMHAMH, CTPOUTb TrpapuKyd  U3YYeHHBIX  3aBUCUMOCTEM
(bU3MYeCcKrx BeTMUUH

1.5 XapaKTepu30BaTh CBOMCTBA Tes, (r3uUecKue sIBJIeHUS] U TIPOLeCChl, UCIIOMb3Ys
M3yueHHble 3aKOHbI, MPU 3TOM /[laBaThb CJOBECHYIO (OPMYJMPOBKY 3aKOHa W
3arrChIBaTh €ro MaTeMaTUueCcKoe BbIpaKeHre

1.6 00BbsACHATL (Pr3UecKue SIBIEHUS, MPOLIeCChl U CBOWCTBA TeNl, B TOM UHC/E U B
KOHTEKCTe CHUTyaluld TMpakTUKO-OPUEeHTMPOBAaHHOIO XapaKTepa: BbISB/ISTh
NIPUYMHHO-C/IeJCTBeHHbIE CBSI3M, CTPOUTb O0OBsicHeHWe M3 1 - 2 JIOTMUecKux
aroB € omnopod Ha 1 - 2 W3y4yeHHbIX CBOWCTBA (PU3NYECKUX SBJIEHUH,
(bu3MYecKrx 3aKOHa UM 3aKOHOMEPHOCTH




1.7

pelllaTh pacyeTHble 3a7auu B 1 - 2 /1elCTBUS, UCIO/B3YS 3aKOHBI U (POPMYJIBI,
CBsi3bIBalOll[Me (U3nueckue BeJMUMHBI: Ha OCHOBE aHaau3a YC/IOBUS 3aJjauu
3arMChIBaTh KpPaTKOe YCI0BUe, TIOJCTaB/ISATh (hr3UUecKre BeJIMUUHbI B (OPMYIIbI
U TIPOBOJUTH pacueThl, HAXOJUTh CIIPABOYHbLIE [aHHBbIE, HEOOXOJUMbIe /IS
pellleHUs1  3a/lay, OLleHWBAaTb PpeaJMCTUYHOCTh TOJIydUeHHOM (uU3nMuecKom
BeJTMUMHBI

1.8

pacrno3HaBaTh MPOOJIeMbI, KOTOPble MOXKHO DEeIIWThH MPU TIOMOIIY (U3NUYeCcKHX
METOZIOB, B ONUCAHWM MCC/Iel0BaHUs BbIeATh IIPOBepsieMoe Ipejrio/ioKeHre
(rumnotesy), pa3ivMyaTh U UHTEPHPeTUPOBAaTh IOJyYeHHbIA pe3y/bTaT, HaXOAWUThb
OLIMOKM B XO/Ie OIbITa, /ie/1laTh BIBO/IBI IO €ro pe3ysbTaTam

1.9

MIPOBO/IUTH OIMBITHI 10 HabOMOAeHNI0 (U3WYeCKUX SIBIeHUN WM (U3NYeCKUX
CBOWCTB Tem: (HOpPMYJUPOBaTh IIPOBEpPsieMble TIPEATIONIOKEHUS,, COOUpaTh
YCTaHOBKY W3 TIpe/JIOKeHHOTo 000pyJoBaHUs, 3aluchbiBaTh XOJ OIbITa U
(hopMy/ipoBaTh BHIBO/IbI

1.10

BBITTOJTHATL TIPSIMble U3MePeHHsi C WCIOJb30BaHWEM aHaJOrOBbIX U LUGMPOBBIX
nprOOpOB, 3alMChIBaTh MOKa3aHUSI TTPUOOPOB C YUeTOM 3aJaHHOW abCOJTFOTHOM
TIOTPeIITHOCTU U3MepeHu

1.11

TPOBO/IUTb HCC/eIOBaHUe 3aBUCUMOCTH OJHOW (hHU3UUeCKOW BeIWUYMHbI OT
JIPYTOli C UCMOb30BaHUEM TIPSIMBIX KM3MepeHUi, yJyaCTBOBaTh B IJIAHUPOBaHUU
yueOHOTO MCC/ie/JoBaHUs, COOMPATh YCTAHOBKY U BBIMO/HATL U3MEPEHUs, Clie1ysi
Mpe/i/Io’KeHHOMY TIaHy, (DUKCUpOBAaTh pe3y/bTaThl MOJyYeHHOW 3aBUCHMOCTU
bU3NUeCKUX BEJIMUMH B BHE TMPEIJIO’KeHHBIX Tabiui] ¥ rpaduKoB, [enaThb
BBIBO/IBbI 110 pe3y/ibTaTaM HMCCe/JOBaHUs

1.12

MPOBOAUTL  KOCBeHHble  M3MepeHUs  GU3UUECKUX  BeUUWH,  C/lefys
MpeJyIOKeHHOW ~ WHCTPYKLMK: TP BBINIOJIHEHWM  W3MepeHud  coOupaTh
5KCIepUMEHTAa/IbHYH0 YCTaHOBKY U BBIUMC/ISIT 3HaUeHWe NCKOMOW BeJIMUKHBI

1.13

cobsro/iaTh TpaBWIa TeXHUKW 0e30rmacHOCTH Tpu paboTe C 1abopaTOpHBIM
obopyzoBaHuEM

1.14

yKa3blBaTh TPUHIUILI AeWCTBUSI TIPUOOPOB W TEXHUUYECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHIUIbBI AeWCTBHS W3YUeHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOWMCTB C TIOMOLIbKO WX OMMCAHUS, WCIOMb3ys 3HaHUSI O CBOMCTBax
GbU3NUeCKUX SIBIEHUH 1 HeoOX0[uMble (Pr3ruecKre 3aKOHbI 1 3aKOHOMEPHOCTH

1.15

MPUBOJUThL TpUMepPbl (HAaXOAUTb WH(GOPMALMI0 O MpHMepax) MPaKTUYeCcKOoro
WCTIO/b30BaHUsl (DM3UUYEeCKUX 3HAHWW B MOBCEJHEBHOW XU3HU [jIsi 00ecrieueHust
6e3omacHOCTU TIpy obOpallileHuH ¢ rpubopamMu U TeXHUYeCKUMU YCTPOMCTBaMH,
COXpaHeHUs 37I0POBbsi U COOJFOZIEHHSI HOPM SKOJIOTUYECKOTO TIOBEJeHUs B

OKpy’Katollleli cpeie

1.16

OCYLeCTB/ISITh  OTOOP HCTOYHMKOB uHGpopMaluu B ceTu VIHTepHeT B
COOTBETCTBMM C 33/laHHBIM ITOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMEIOLIUXCS
3HaHUW W TMyTeM CPaBHEHUS Pa3/MUHbIX MCTOUYHMKOB BbIE/ISAThH MH(GOpPMALUIO,
KOTOpast SIBJISIeTCs IPOTUBOPEUMBOM WJTH MOJKET ObITh HeZJOCTOBEPHOM

1.17

WCIIO/Ib30BaTh TIPH  BBLINOJIHEHWH YueOHBIX 3a[aHuil  Hay4YHO-TIOMYJISIPHYIO




nuTeparypy (M3UYecKoro Cofiep>KaHusi, ClipaBOUHbIe MaTepHasibl, peCypchl CeTH
VHTepHeT, B/afieTh MpUEMaMH KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHUs
“H(OpMaLMY U3 OJJHOM 3HAKOBOW CHCTEMBbI B [IPYTYIO

1.18 co3/jaBaTh COOCTBEHHbIe KpPaTKKe MUCbMeHHbIe U YCTHbIe COOOIIeHHsI Ha OCHOBE
2 - 3 WUCTOYHUKOB WH(pOpMaLMKd (PU3NUYECKOTO COJiep)KaHusi, B TOM YHCIIe
nyO/MYHO Je/laTh KpaTKue COOOIeHHs O pe3y/ibTaTaX MPOEKTOB WM yueOHBIX
WCC/eI0OBaHUM, MPHA 3TOM T'PaMOTHO MCMOJb30BaThb W3yUEHHbIM MOHSITUNHBINA
anmapart Kypca (pU3UKH1, CONPOBOXKJaTh BBICTYIL/IEHUE Mpe3eHTaLei

1.19 MpU  BBITIOJIHEHWM y4eOHBIX TIPOEKTOB M HCC/Ie[OBAaHWM  pacripefesisiTh
00513aHHOCTH B TPYIITIe B COOTBETCTBUU C MIOCTAB/IEHHBIMU 3a/ladyaMU, CJIeJIUTh 3a
BBIITOJIHEHUEM Tl/laHa JIeHCTBUM, aZileKBaTHO OLIeHWBaTh COOCTBEHHBIM BKJIaZ, B
JlesAITeJIbHOCTh  TPYIIbl, BBICTPaMBaTb KOMMYHUKAaTMBHOE B3aUMO/IeHCTBUE,
YUUTHIBasi MHEHUE OKPY KaroL[UX

[TpoBepsiemble 3/1eMeHThI CcoAepskaHus (7 K/acc)
Kopg Kop, ITpoBepsiemble 3/1eMEHTBI CO/IepyKaHUS
paszena 371eMeHTa
1 ®U3NKA U EE POJIb B ITO3HAHUUN OKPYXARIIEI'O MUPA

1.1 du3uKa - HayKa 0 npupoge. fAByenus ripupozbl. Pusnueckre sIBJIeHUS:
MexaHUYyeCcKHe, TeIUIOBble, >SJ/IeKTpUUYeCKWe, MarHUTHbIe, CBeTOBbIE,
3BYKOBbIE

1.2 dusnyeckue  BeMUUWHBL. ~ V3MepeHue — (U3WUECKUX  BeJIUUMH.
dusnueckue npubopel. [TorpemHoOCTh W3MepeHUA. MeXKayHapogHast
cucTemMa euHUL]

1.3 EcTecTBeHHO-HayuHbIli MeTOJ, MO3HaHUs: HaOJIIO/leHre, TMOCTaHOBKa
Hay4HOI'0 BOIIPOCA, BBIJBW)KEHHE TUII0Te3, SKCIEePUMEHT M0 MPOBepKe
ruroTe3, 00bsiCHeHUe Hab/TI01aeMOT0 SIBJIEHUST

1.4 Onucanve (pU3NUYECKUX SIBJIEHUH C TTIOMOLLBIO MO/lefnei

1.5 [TpakTHyeckre paboOTHI:
V3MepeHue pacCTOSIHUM.
Vi3mepeHue o6beMa KUAKOCTH U TBEPZAOTO Tefa.
OrnipesiesieHre pa3MepoOB MajibIX Tesl.
N3mepenne Temmneparypbl NIPU MOMOLIM >KUJKOCTHOTO TepMOMeETpa U
JlaTUMKa TeMIiepaTyphbl

2 [TEPBOHAYAJIBHBIE CBEAEHV A O CTPOEHMUM BEILIECTBA

2.1 CTpoeHue Bell[eCTBa: aTOMbI W MOJIEKYJbl, WX pa3Mepbl. OIBITHI,
Jl0Ka3bIBarol1e AUCKPeTHOe CTPOeHHe BellleCcTBa

2.2 [Bwxenve vactul] BewjectBa. CBS3b CKOPOCTH [BWKEHUS 4acCTUL] C
TeMrepatypoii. BpoyHoBCcKoe iBWXeHue, nudPy3us




2.3

B3aHMOﬂ8ﬁCTBHe UdCTHL BellleCTBa: IPUTsOKEeHHE U OTTA/IKUBdAHHE

24 ArperaTHble COCTOSIHUSI BelecTBa: CTPOEHHe Tra3oB, >XUAKOCTeH u
TBepAbIX (KpUCTa/UIMUeCKUX) Tesl. B3auMoCBsI3b MexJy CBOUCTBaMU
Bel[eCTB B PasHbIX arperatHbIX COCTOSHUSIX M WX AaTOMHO-
MOJIEKYJIIPHBIM CTPOEHHUEM

2.5 OcCo0eHHOCTH arperaTHbIX COCTOSTHUM BOZbI

2.6 [TpakTHUeckure pabOThI:

OueHka JuamMeTpa aToMa MeETOAOM PpsifoB (C HCIO/Ib30BaHUEM

doTorpadwuii).

OmnbITHI TI0 HAOTIOIEHUIO TETIJIOBOTO PACIITMPEHHMS Ta30B.

OmnbIThI IO 0OHAPYKEHUIO JeUCTBUSI CUJT MOJIEKYJ/ISIPDHOTO TIPUTSKEHUST
OBVDKEHVE 1 BSAUMOJENUCTBUE TEJT

3.1 MexaHnuyeckoe ABW)XKeHHe. PaBHOMepHOe U HepaBHOMEPHOE JIBM)KEeHUe

3.2 Cxkopoctb. CpefiHssi CKOPOCTb TP HEPABHOMEPHOM ABWXeHUM. Pacuer
MyTU U BPEMEHU [IB>KEHUsI

3.3 SiBneHue wuHepuuM. 3aKOH HWHepLUU. B3auMopelcTBHUe Tea Kak
NpUYMHA MW3MEHeHUs CKOPDOCTH [IBW)KeHWs Tesl. Macca Kak Mepa
VHEPTHOCTHU TeJia

3.4 [TInoTHOCTE BelecTtBa. CBSI3b IJIOTHOCTHM C KOJIAUECTBOM MOJIEKYJ B
evHULle 00BeMa BelljecTBa

3.5 Cu/ia KaK XapakTepyuCTHUKa B3aUMO/IeHiCTBUS Tesl

3.6 Cuna ynpyroctu U 3akoH ['yka. M3mepeHue cubl C TIOMOLBIO
JIMHaMOMeTpa

3.7 fAsnenne TaroreHuss M cwia TsokeCcTH. Cula TSKeCTU Ha [PYrux
ryiaHetax. Bec Tena. HeBecomocTh

3.8 Cuna Ttpenusi. TpeHWe CKOJIb)KeHUSI W TpeHWe TI0KOos. TpeHue B
TIpUPOJie U TEXHUKE

3.9 CrnoxeHnue cuJI, Harpas/IeHHbIX o OZHOU MPSIMOM.
PaBHOelicTBYOLLIAs CHJT

3.10 [TpakTuueckuie paboThbl

OmnpezieneHe CKOPOCTU PaBHOMEDHOTO [BW)KeHHUs (IIapuka B
JKUAKOCTU, MOJIe/TN 37IeKTPUUECKOTO aBTOMOOWJISI M TaK Jiasee).
OmnpesienieHre cpeiHEN CKOPOCTH CKOJIbKEeHHsI OpyCKa WJTH IIapyKa 110
HaAK/JIOHHOM IIJIOCKOCTH.

OnpefeneHye TJIOTHOCTH TBEP/OTO Tea.

OMBITEI, EMOHCTPUPYIOIIHE 3aBUCUMOCTb PaCTsKeHUs (JedopMaliim)
MIPY>KUHBI OT TIPUIOXKEHHOM CUJTBI.

OMBITEI, AEMOHCTPUPYIOIIME 3aBUCHMOCTh CHU/Ibl TPEHHUSI CKOJIbKEHHS
OT Beca TeJla ¥ XapakKTepa COMPUKACAIOIIUXCs TOBEPXHOCTeN




3.11

dusnueckue sIB/eHNUs B MPUPO/ie: NIPUMeph] ABWKEHUS C pa3/IMUHbIMU
CKOPOCTSIMM B JKMBOW U HE)XUBOU NPUPOJE, elCTBHe CUIIbI TPEHUS B
NIpHUPO/ie U TEXHUKe

3.12

TexHUueCKre yCTPOMCTBa: AUHAMOMETP, MOJIIUIHUKI

IABJIEHUE TBEPBIX TEJI, )KUIKOCTEM 1 T'A30B

4.1 HaBnenue TBepgoro Tema. CriocoObl yMeHbIIEHHSI U yBeIWYeHUs!
JlaBJIeHus

4.2 [aBneHue ra3a. 3aBUCKMOCTb JlaB/ieHUs Ta3a OT 06bemMa, TeMIiepaTyphbl

4.3 [Tepenaua maBieHUst TBepAbIMU Te/laMU, )KULKOCTSMU U ra3amu. 3aKOH
[Tackans. [ITHeBMaTHUecKre MalllHbI

4.4 3aBUCUMOCTh [aBJIeHUsI >KUAKOCTA OT TIyOWHBI. ['mpocTaTruecKuii
napazokc. Coobiaroruecst cocyzbl. ['apaBauueckyie MexaHU3Mbl

4.5 Atmocepa 3emnu U aTMocdepHoe  fAaBieHWe.  [IpuuMHBI
CYIL[eCTBOBaHHUSI BO3AYyLIHOW o06osoukn 3emsn. OmbiT Toppuyes.
3aBUCUMOCTb aTMOC(HEPHOT0 JiaB/ieHrsl OT BbICOTHI HaJl yDOBHEM MODSI

4.6 V3mepenne atMmochepHOro [aBjeHHs. I[IpuOopel A1 W3MepeHHs
aTMocdepHOro JjaBIeHUst

4.7 [HeiicTBUe >XUAKOCTU M Tra3a Ha TMOTPY)KEHHOE B HHUX TeJo.
BoiTankuBaroijasi (apxumMe/joBa) cuia. 3akoH Apxumeza

4.8 [1naBanue Tes. Bo3gyxoruiaBaHue

4.9 [TpakTHyeckue paboThI:
VccnemoBanvie 3aBUCMMOCTM Beca Tela B BoZe OT o0beMa
MOTpY>KeHHOM B )KMJIKOCTb YaCTH TeJia.
OrnpesiesieHre  BbITQIKUBAKOLENM CU/bIL, [JE€HCTBYIOLEM Ha TeJlo,
MOTPY>KeHHOE B YKU/IKOCTb.
[TpoBepka He3aBUCHMMOCTH BBITAJIKUBAKOIEU CUIIbI, JEeWCTBYIOLEN Ha
Teso B )KUJKOCTH, OT MaccChl Tesa.
OnbIThl, JE€MOHCTPUPYIOLIME 3aBUCUMOCTh BBITA/JIKMBAIOLLEH CUJIBI,
JeWCTBYIOIIEH Ha Telo B JKUAKOCTH, OT OOBbeMa TMOTPY)KeHHOH B
JKAJKOCTb YaCTH TeJla U OT MJIOTHOCTU >KUJKOCTH.
KoHcTpynpoBanue apeomeTrpa WIM KOHCTPYMpOBaHHEe JIOAKA U
orpejeneHue ee rpy30no beMHOCTH

4.10 dusnueckue sB/eHUS B MPUPOJe: B/IUSIHUE aTMOCHEpHOro [JaB/ieHUs
Ha )KUBOW OpraHu3M, IjlaBaHue pbi0

4.11 TexHuueckrWe yCTPOMCTBA: COOOLarOIIMecsi COCy/bl, YCTPONCTBO

BOJIOTIPOBOZIA, ~ T'M/IPaB/IMUECKHi  TIpecc, MaHOMeTp, Oapometp,
BBICOTOMED, MOPILIHEBOW HAaCOC, apeOMeTp

PABOTA, MOIIIHOCTB, DHEPI'A




5.1 MexaHuueckasi pabota

5.2 MexaHnyecKasi MOLLIHOCTh

5.3 [TpocTble MeXaHU3MBI: pbluar, 010K, HAaKJIOHHas MJI0CKOCTh. [IpaBuHIO
paBHOBeCHs pblyara

5.4 [TpyMeHeHMe TIpaBW/Ia PaBHOBECHS pblUara K 0JI0Ky

5.5 "3os0T0e mpaBwiIo" MexaHUKUA. Ko3(duiueHT 1ose3HOro AencTBuUs
MeXaHU3MOB. [TpocTbie MeXaHHU3MBbI B OBITY U TEXHUKE

5.6 [ToTeH1anbHast SHEPrUU Tesa, MOJHATOrO Haj, 3eMiien
5.7 Kunertuyeckast sHeprus
5.8 [TonHas MexaHuyeckass SHeprusl. 3akKOH H3MeHeHUsi U COXpaHeHUus

MeXaHUUYeCKOM 3Hepruu

5.9 [TpakTHUeckue pabOThI:

OrmpenesieHrie pabOThl CWIBI TPEHUS] TIPU PABHOMEPHOM [IBMKEHWU
TeJla 110 TOPU30HTa/IbHOM [TOBEPXHOCTH.

VccnenoBanue ycioBUi paBHOBeCHS pblyara.

N3mepenue KI1/] HaK/TOHHOM MJIOCKOCTH.

V3yyeHune 3aKOHa COXpaHeHUs MeXaHUUeCKON SHepruu

5.10 du3nuecKue SIBJIEHUS B IPUPO/E: PhIYaru B Tejle yejioBeKa

5.11 TexHUuecKrWe yCTpPOWCTBA: pblyar, TOJABWKHBIM U HENOABWXHBIN
0J10KH, HAaK/IOHHAsI TIOCKOCTh, TPOCThIe MEXAaHU3MBbI B OBITY

[TpoBepsiembie TpeOOBaHUS K pe3y/IbTaTaM OCBOEHHsI OCHOBHOM
obpa3oBaTe/IbHOM MpOrpaMMsl (8 Kacc)

Kop [TpoBepsieMble TpeZiMeTHbIE pe3y/ibTaTbl OCBOEHHsI OCHOBHOM 0Opa3oBaTebHOM
TPOBEPSIEMOTO TIPOrpaMMbl OCHOBHOT'O 00I11ero o0pa3oBaHus
pe3yJsbTaTta

1.1 WCI0JIb30BaTh MOHATHS

1.2 pa3/MuaTh SIBJIEHUSI TI0 OMMCAHWI0 WX XapaKTepHBbIX CBOMCTB M HAa OCHOBE
OTbITOB, /IEMOHCTPUPYIOIIUX aHHOe (PU3NYecKoe siBJiIeHUe

1.3 pacro3HaBaTh TPOsiB/ieHUe K3Y4YeHHbIX (DHM3UUeCKUX sIBJIEHUN B OKpY»Karolem
MHpe, B TOM umcie (u3nuecKde sIBJIeHUs B TIPUPO/Jie, TIPU 3TOM TIePeBOJAUTH
MPAaKTUYEeCKYI0 3a7auy B y4eOHYIO, BbIIeNISTh CYIIeCTBEeHHble CBOWCTBA
(npy3HaKM) (pr3NUeCKUX SIBJIEHUN

1.4 OMUCHIBAaTh HW3yUeHHble CBOWCTBA Tel U (U3UUeCKUe SIBJIeHHUS, HCII0/Ib3Ys

¢ur3nuecKkre BeJWYMHBI, TPU OMMCAHWK TPaBUJIbHO TPAKTOBAaThb (PHU3UUECKUN
CMBIC/T MCTIO/b3YeMBIX BeJIMUMH, 0003HaueHUsI M eAUHULIBI (PU3UYeCKUX BeJTUUMH,
HaxXo/UThb (POPMYJIbl, CBSI3bIBAIOLIME JAHHYIO (PM3UUYECKYIO BEJIMUUHY C JPYTUMHU




Be€/IMYMHAMH, CTPOUTH Fpaq)I/IKI/I HN3YUEHHBIX 3aBHCUMOCTeHN (bI/I3I/I‘-IeCKI/IX Be/IMYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tes, (hU3nUecKUe SIBJIEHUS] U TMPOLECChl, UCIIOIb3Ys
M3ydyeHHble 3aKOHBI, TMPU 3TOM /laBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHa U
3aMKChIBaTh €r0 MaTeMaTHyeCcKoe BbIpakeHHue

1.6

00bsACHATH (hM3MUeCKHe TPOLIeCChl U CBOMCTBA Tesl, B TOM UWC/Ie U B KOHTEKCTe
CUTyalMll TPaKTUKO-OPUEHTUPOBAHHOI'O XapakKTepa: BbIAB/IATb IPUYMHHO-
C/le/ICTBeHHbIE CBSI3M, CTPOUTH OObsiCHeHMe U3 1 - 2 JOTMYeCKUX LIaroB C
MOMOILBIO 1 - 2 U3yUYeHHBIX CBOMCTBA (PU3NUECKUX sIBJIEHUH, (U3NUeCKHX 3aKOHA
WA 3aKOHOMEePHOCTH

1.7

pellaTh pacyeTHble 3ajauu B 2 - 3 [eHCTBUS, UCIOJ/b3Ys 3aKOHBI U (HOPMYJIb,
CBSI3pIBaKOLMe (pM3MUYecKre BeJMYMHBI: Ha OCHOBe aHajau3a YCJIOBUs 3aflaud
3aMychiBaTh KpaTKOe YCJIOBUE, BBIABIATb HENOCTAaTOK [AaHHBIX Ui peLleHUs
3a7lauM, BBIOMpATh 3aKOHBI W (OPMYyJbl, HeoOXOAWUMBIE [Jif ee peLleHus,
MPOBOJUTh pacueTbl W CpaBHUBAThb TIOJyYeHHOe 3HaueHue (U3UYeCcKon
Be/IMUMHBI C U3BECTHBIMU JJaHHBIMHU

1.8

pacro3HaBaTh MPo0JieMbI, KOTOPble MOXXHO PEIIWTh TMPU MOMOIIHN (HPU3UUeCKUX
MEeTOZIOB, WCIMOJb3ysl OINWCAHWe UCC/Ie[0BaHusl, BbIJENATh IPOBepseMoe
TNpe/iroJioyKeHre, OLleHWBaTh MPaBUILHOCTD MOPSsiIKa MPOBe/IeHHsl CCIeJOBaHUs,
JleniaTh BbIBO/IbI

1.9

MIPOBO/JIUTh OIBITHI 10 HAOMIOAEHUIO (U3UUYECKUX SIBAEHUH WK (HU3NYECKUX
CBOWCTB Tem: (HOpPMY/JIUpPOBaTh TIPOBepsieMble TIPEATIONIOKEHUs, COOMpaTh
YCTAHOBKY W3 TIPe/JIOKEHHOTO O000pYZOBaHMs, OMUChIBAaTH XOJ OMbITa U
¢hopMynMpoBaTh BbIBO/IbI

1.10

BBITTOJTHATL TIPSIMbIe W3MepeHUsi C WCIO/h30BAaHWEM aHaOTOBBIX TNPUOOPOB U
JlaTYMKOB (PM3UUECKUX BEJUUWH, CDaBHUBATh pe3yJ/bTaThl U3MEPeHUl C y4eToM
3a/JaHHOM aOCOTFOTHOM TTOTPeITHOCTH

1.11

MPOBOAUTbL MCC/Ie[lOBaHHE 3aBUCUMOCTH OJHOM (DM3UUeCKOl BeIUMUMHBI OT
JIPyrol C MCIO0JIb30BaHWEM MPSMbIX W3MepeHHWM: TJIaHUPOBaTh MCC/e/l0BaHUe,
cobUWpaTh YCTaHOBKY U BBITIOJHATh W3MEPEHHs], Cieflysl TIPe/JIOKEeHHOMY T1IaHy,
(bUKCUpOBaTh pe3y/bTaThl TIOJYYEHHOM 3aBUCUMOCTH B BuUe Tabaui U
rpaduvKoB, JiesiaTh BBIBO/bI 110 pe3y/ibTaTaM UCC/ie[j0BaHMUS

1.12

NIPOBOJUTh KOCBEHHble M3MepeHUs (U3UUeCKUX BeJWYMH: [JIaHUPOBaTh
M3MepeHusi, COOMpaTh KCMepUMeHTalbHYI0 YCTaHOBKY, Crefys MpeJioyKeHHON
VHCTPYKLIUY, U BBIUMC/IATE 3HAU€HUe BeJTMUMHbI

1.13

coOsro/laTh TIpaBW/Ia TeXHUKUA Oe30macHOCTH Tipu pabore ¢ jabopaTOpPHBIM
obopyioBaHHEM

1.14

XapaKTepu30BaThb TPUHLUILI JeMCTBUSI U3YUeHHBIX NMPUOOPOB M TeXHHUYECKUX
YCTPOMCTB C OINOPOM Ha WX ONUCAHUS, HWCIO/b3ysl 3HAaHWS O CBOWCTBAX
¢bu3nyecKux siBJieHUH U HeobxoquMble pu3rueckre 3aKOHOMEPHOCTU

1.15

pacrno3HaBaTh MPOCThIE TEXHUUECKHe YCTPOUCTBA Y MU3MepUTe/IbHbIe TIPUOOPHI 110
CXeMaM M CXeMaTUUHbIM PUCYHKaM, COCTaB/ISITb CXeMbl 3JIeKTPUUYECKUX LeTel C




Toc/ie/joBaTe/lbHBIM U Tapajule/lbHBIM — COeIUHEHNEeM 3JIeMeHTOB, pasiuyast
yC/I0BHBbIe 0003HAUEHUSI 37IEMEHTOB JIEKTPUUECKHX Tierei

1.16

MIPUBOZIUTL TIPUMEPHI (HAaXOAWUTh WH(OPMALMI0 O TIPUMepax) MPaKTHYeCKOTO
HCIT0/1b30BaHusl (PU3NUEeCKMX 3HAHWM B TIOBCEJHEBHOM >KU3HM /151 0becrieueHus
Oe3omacHOCTU TpH oOpaleHny C MprUbopaMy U TeXHUYEeCKUMU yCTPOWCTBAMH,
COXPaHeHHUs 3[0POBbSI U COO/IO/IEHHs HOPM SKOJIOTMYeCKOTrO TIOBeJeHUS B

OKpY’Karolller cpefie

1.17

OCYIIECTBJISITh TIOUCK MH(pOPMalK (GPU3UUeCKOTO CoZiep>KaHusl B CeTH VIHTepHeT,
Ha OCHOBE WMEIOIIMXCS 3HAHUM W T[yTeM CpaBHEHUS JIOTOJIHUTEIbHBIX
HCTOYHUKOB BBIZE/ISATE MH(MOPMAIIUIO, KOTOPast SIB/ISIETCS TTPOTHBOPEUHUBOUM W/IH
MO>KeT ObITh HeIOCTOBEPHOM

1.18

WCTIO/Ib30BaTh TIPYM  BBLIMOJIHEHWM YYeOHbIX 3a[jaHW  HAy4YHO-TIOMYJISPHYIO
nuTeparypy (hHU3UUYecKoro CoZiep>KaHusi, CIIpaBOYHbIe MaTepHasibl, PeCypChl CeTH
VHTepHeT; BnajeTb NpHeMaM{ KOHCIIEKTUPOBAHWSI TEKCTa, IpeoOpa30BaHUs
vH(pOpMaLK 13 0/IHOM 3HAKOBOW CHCTEMBI B [IPYTYIO

1.19

co3zaBaTh COOCTBeHHbIE TIMCbMEHHbIE U KpaTKHe YCTHbIe CO00IeHusi, 00001jast
WHGOPMALIMI0 U3 HECKOJbKUX HCTOUYHHUKOB (DM3UUECKOTO COJIEp)KaHUs, B TOM
yucsie mMy0/TMUHO TIPe/CTaB/IATh Pe3y/IbTaThl IPOEKTHOW WIW HUCC/IeJ0BaTe/TbCKOM
JeTe/TbHOCTH, TIPY 3TOM T'PaMOTHO HCIIO/b30BaTh HW3yUEHHBIN TMOHSATUHHBINA
anrapaT Kypca (hU3MKH, COTIPOBOXK/IaTh BLICTYIUIEHHE TIpe3eHTarrel

1.20

TIPU BBITIOJTHEHUU yUeOHBIX TIPOEKTOB U UCC/IeIOBaHUMA (PU3NUeCKUX TPOLIeCCOB
pacripefiesiith 0053aHHOCTH B TPYINe B COOTBETCTBUM C IIOCTaBIEHHBIMU
33/layaMu, C/e[JUTh 3a BBIMIOJTHEHWEM IjlaHa [eHCTBUI U KOPPEeKTUPOBaTh €ro,
a/IeKBaTHO OIL[€HWBATb COOCTBEHHBIH BK/IaZ, B JeATeNbHOCTb TPYIIIbI,
BbICTpPAaMBaTh KOMMYHHKAaTHBHOE B3aWMOJENCTBUEe, TPOSIB/SISI TOTOBHOCTH
paspelaTb KOH(MIUKTbI

[TpoBepsiemble 3/1eMeHThI CoAepskaHus (8 K/acc)

Kopg
paszena

JJIEMEeHTd

Kop, ITpoBepsiemMble 3/1eMEHTHI COJIePKaHUS

6

TEIIJIOBBIE ABJIEHUA

6.1 OCHOBHBIE T0JI0’KEHHsI MOJIEKY/IIPHO-KUHETUYECKOW TeOPUM CTPOEHUS
BewjectBa. Macca u pa3mepnl MosieKysl. OmNbIThI, NMOATBep)KAaroLye
OCHOBHBbIE T0JIO’KEHHSI MOJIEKY/ISIPHO-KUHETUUeCKON TeOpUH

6.2 Mogenu TBepAOTo, KUAKOTO M ra3000pa3HOr0 COCTOSIHUM BelecTBa.
Kpucrannuueckue 1 amopdHbIe Tena

6.3 OObsicHeHHe CBOMCTB Ta30B, >KUJKOCTEM W TBepAbIX Tel Ha OCHOBe
TIOJIO)KEHUH MOJIeKY/IIPHO-KWUHETUUeCKOW TeOpUH

6.4 CmauvBaHue U Kalu/IspHbIe BJIeHUS




6.5

TeruioBoe pacmiripeHure 1 CKaTue

6.6 Temneparypa. CBsi3b TeMrieparypbl CO CKOPOCTBIO  TeIJIOBOTO
JBYDKEHMS 4aCTHL]

6.7 Buytpennsis 3Heprusi. CriocoObl M3MeHeHHWs] BHYTpPeHHel 3Heprum:
Teruiornepejaya U CoBepiiieHre paboThbl

6.8 Buzpl Teruionepesauu: TensionpoBOJHOCTb, KOHBEKLMS, U3/TyUeHue

6.9 KosmmuecTBo TerioTel. Y esnbHas TelI0eMKOCTh BellleCTBa

6.10 Teryioo0MeH U TeTVIOBOe paBHOBecHe. Y paBHEHHe TeTUIOBOro OasiaHca

6.11 [InaBneHve U oTBepjeBaHUe KPUCTA/JIMYECKUX BellleCTB. YjesbHas
TeI/10Ta I[/1aBJIeHUs

6.12 [Tapoobpa3oBanre W KoHAeHcalus. Vicmapenue. Kurenue. YpenbHas
TeryiotTa Tapoobpa3oBaHusi. 3aBUCHMMOCTb TEMITePATyPbl KUIIEHHS OT
aTMocthepHOro /1aB/ieHUst

6.13 BnaxsHocts Bo3ayxa

6.14 OHeprus TOIVIUBa. Y [ie/ibHas TerioTa CrOpaHus

6.15 [TpuHLMITEL paboThI TeryoBbIX ABUTaTesei KI1/ TeroBoro ABurareris.
TernioBble ABUTaTeN U 3alllMTa OKPY>Karolllel cpeJibl

6.16 3aKOH COXpaHeHMs U MpeBpallleHNs] SHePTUU B TEIJIOBBIX TpoLieccax

6.17 [TpakTHyeckue paboOThI:
OTBITBI TIO 0OHAPY>KEHUIO AeHCTBUSI CUJT MOJIEKYJ/ISIPHOTO TTPUTSDKEHMSI.
OnbITHI 1O BBIPAL[MBAHUIO KPUCTA/VIOB ITOBAPEHHOU COJTM WJIA Caxapa.
OrmBITHI 0 HAOTIO/IEHHIO TETJIOBOTO PaclIMPeHHs Ta30B, XXUIAKOCTeN U
TBEP/ABIX Tell.
OnpesieneHye aBieHys Bo3Ayxa B OasioHe IITNpULIA.
OnbIThI, J€MOHCTPUPYIOLME 3aBUCUMOCTh JaB/eHUsl BO3/yXa OT ero
oObema U HarpeBaHUsI WA OXJIXKJEHUSI.
[TpoBepka THUMOTE3bl JIMHEMHOW 3aBUCUMOCTH JIJIMHBI  CTOOMKA
YKUJJKOCTH B TEDMOMETPUYECKOM TPyOKe OT TeMIiepaTyphl.
HabnromeHve w3MeHeHUs BHYTPEHHeM SHeprud Tejla B pe3y/bTare
Teruionepejaun ¥ paboTbl BHELTHUX CUJL.
ViccnemoBanvie siBjieHUsS! TeTJIOOOMeHa TPU CMEIMBAHUK XOJIOJHOW U
ropsiueld BOZbl.
OrnpeziesieHde KOMMYeCTBa TeIIOThI, TOJyUeHHOrO BOJOW TIpU
TeriooOMeHe C HarpeThbIM MeTa//TMUeCKUM LIWTUHPOM.
OrnpeziesieHre yze/lbHOM TeIJIOEMKOCTH BellecTBa. VccienoBaHue
Triporiecca UcrapeHusl.
OrnpeziesieHe OTHOCUTE/ILHOM B/IaXKHOCTH BO3/yXa.
OnpejeneHyve y/ieNnbHOM TEMJIOTHI T/1aB/I€HUS JIbJjA

6.18 dusnueckue sBJEHUS B IPUpOJe: IIOBePXHOCTHOE HaTsKeHue |

Kanu/JIsIpHble SIBJIEHUS1 B IPUPO/ie, KPUCTA/IIbI B TIPUPO/ie, U3/TyYeHre




COJ'IHIJ"a, 3aMep3dHre BOJ0eMOB, MOPCKHeE 6pI/I3BI; o6paaoBaH1/1e POCEHI,
TyMaHd, MHed, CHera

6.19

TexHuyeckre YCTPOWCTBA: KaMW/UISAPbI, TPUMEpPbl UCIO0JIb30BaHUs
KPHUCTAJIJIOB, YKUJIKOCTHBIA TeEDMOMETP, AAaTUMK TeMIepaTyphl, TEPMOC,
cucTeMa OTOMJIeHUs] [JOMOB, THUTDOMETpbI, TICUXPOMETpP, IlapoBas
TypOvHa, BUTaTe/Ib BHyTPEHHETO CropaHuUst

SJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OJieKTpu3alnus Tesl. [IBa poza 3/1eKTpUUYeCcKux 3apsi/joB

7.2 BsaumopeiicTBre 3aps>keHHBIX Tesl. 3akoH KysioHa (3aBUCMMOCTb CUJTbI
B3aUMOJEMCTBUSI  3apSDKEHHBIX Tel OT BeJIWUMHBbI  3apsfioB U
PacCTOSTHUSI MeXXy TellaMu)

7.3 OJieKTpyrueckoe 1iosie. HanpspkeHHOCTb — 3/IeKTPUYECKOro  IOJIS.
[MpyHLMI CyNeprHo3uLiMk 3/1eKTPUUYecKUuX ToJjiell (Ha KaueCTBEHHOM
YPOBHe)

7.4 Hocutenn snekTprueckux 3apsiioB. DJIeMEHTapHBIM 3/1eKTpPUYeCKUi
3apsg. CtpoeHue atroMa. [ IpOBOJHUKY U TASJIEKTPUKUA

7.5 3aKOH COXpaHeHUsl 3JIEKTPUUECKOro 3apsija

7.6 ONeKTpUUeCKHUM TOK. Y CJIOBUS CyLeCTBOBAHUS 3/IEKTPUUECKOTO TOKa.
W cTOYHUKY NTOCTOSTHHOTO TOKa

7.7 [lericTBUS 37eKTPUUYECKOro TOKa (TerioBoe, XMMUUeCKOe, MarHUTHOE).
ONeKTpUUeCKHM TOK B )KUAKOCTSX M rasax

7.8 OseKTprueckas Lierb. Cua ToKa. D/1eKTpU4ecKoe HarlpsKeHre

7.9 CornpoTtrBiieHHe ITPOBO/HUKA. Y leJIbHOe COIPOTUB/IEHYE BelljeCTBa

7.10 3akoH Oma /19 yyacTKa Lernu

7.11 [TocnepgoBaresibHOe U Mapasie/ibHOe COeJMHEeHNe TIPOBOJHUKOB

7.12 PaboTa 1 MOIITHOCTb 37IEKTPHUUECKOr0 ToKa. 3akoH [xoyns-JIeHiia

7.13 OnekTpryecKue LIeNH U NMOTPeOUTeN 3/IeKTPUUECKO SHEpTyu B OBITY.
KopoTtkoe 3ambikaHue

7.14 [TocTosiHHBIE MarHUTHI. B3anmo/elicTBUe MOCTOSIHHBIX MarHUTOB

7.15 MarnuTHoe 1osie. MarHuTHOe T11071e 3eMJIM U ero 3HaueHue il XKU3HU
Ha 3emsie

7.16 OmnsiT Opcresa. MarHuTHOe Tosie 3/71eKTpUYecKoro Toka. Ilpumenenue
3/IeKTPOMarHUTOB B TEXHUKE

7.17 [eiicTBUe  MarHMTHOIO  TOJII HAa  MPOBOJHHMK C  TOKOM.

OJIEKTpO/ABUraTe b TMTOCTOSTHHOT'O TOKa. Ncnions30Banue




BHEKTPOABHFGTEHeﬁ B TeXHUYECKHX YCTPOﬁCTBaX M Ha TPAHCIIOPTe

7.18

Onbitel @apagesi. SIBneHue 3/1eKTPOMarHUTHOW WHAYKIWU. [IpaBuio
JleHnuia

7.19

Onekrporereparop. CriocoObl TMOMyYeHUs] 37T€KTPUYECKOW HSHEeprum.
OneKTpocTaHLMK Ha BO30OHOB/SIEMbIX HCTOUHUKAX SHEPTUU

7.20

[TpakTrueckue paboThL:

OnbIThl 110 HAOMIOAEHUIO 3MeKTPU3alud Tel WHAYKIWed U TIpu
COTIPUKOCHOBEHHH.

WccnenoBanue [elCTBUSL 3/1eKTPUYECKOrO M0/ HAa TPOBOJHUKU M
JV3JIeKTPUKU.

C6opka 1 TIpoBepKa paboThI 37IEKTPUUECKOM LIeNy TTOCTOSTHHOTO TOKa.
V3mepeHue U peryivpoBaHye CUIbI TOKA.

V3mepeHue U peryivpoBaHUe HarpspKeHUs.

VccnepnoBanue 3aBUCMMOCTHU CUJIBI TOKA, UAYIIETO yepe3 pe3ncrop, OT
COTIPOTHB/IEHUS Pe3UCTOpa U HaMpsDKeHUs1 Ha pe3ncTope.

OnebITEI, JleMOHCTpUpYOILIHe 3aBUCUMOCTb 3/1IeKTPUYECKOro
COTIPOTHB/IEHUS] TIPOBOJHUKA OT €ro [/INHbI, TJ/IOLIA/Id TONePeuHOoro
ceueHusl U MaTepuasa.

[TpoBepka mpaBusa C/IOKEHWsI HaNpsUKeHUM TPU M0CIe0BaTe/IbHOM
COeJMHEHUH [IBYX Pe3UCTOPOB.

[TpoBepka mnpaBwia [jisi CWIbl TOKAa MPU IapaijielbHOM COeJUHEeHUH
pe3uCTOPOB.

OmpefesieHe  pabOTBI  3/IEKTPUUECKOTO TOKa, MAYIIEro uepes
pe3ucTop.

OnpefeneHre MOLHOCTA 3/1eKTPUYECKOTO TOKa, BbIJeNIgeMor Ha
pesucTope.

VccnepoBanue 3aBUCMMOCTU CUJIBI TOKA, UAYIETO Yepes JIaMIouKy, OT
HarpsbKeHUsl Ha Hell.

Onpepgenenuve KII/] HarpeBareris.

WccnenoBaHvie MarHUTHOTO B3aUMOJ€MCTBUSI TOCTOSIHHBIX MarHUTOB.
V3yyeHre MarHUTHOrO TOJS TIOCTOSIHHBIX MarHUTOB TMpPU  HX
00beJUHEHNH U pa3fie/ieHnH.

VccnepoBanue [eMCTBUSL 37€KTPUUYECKOTO TOKAa HAa MarHUTHYRO
CTpeJKYy.

OnbIThl, [e€MOHCTPUPYIOLME 3aBUCMMOCTb CHJ/bl B3aUMOJENCTBUS
KaTyLIKU C TOKOM M MarHuTa OT CWIbl TOKAa W HampaB/ieHUsi TOKa B
KaTyllKe.

W3yyeHue eiCTBUSI MarHUTHOTO T10Jis HA TIPOBO/IHKK C TOKOM.
KoHcTpyupoBaHue 1 u3ydyeHre paboThbl 3/IeKTPO/IBUTATeIS.

N3mepenue KII/I snekTpoaBUraresibHOM yCTaHOBKHU.

OnbIThl N0 MCC/IEJOBAaHUIO SIBJIEHUSI 3/IEKTPOMarHUTHOM WHIYKLMU:
WCC/iejoBaHUe M3MeHeHW 3HaueHHsi U HarlpaB/ieHus UH/YKI[MOHHOTO
TOKa

7.21

dusnueckue sB/eHUS B TIPUpOJie: SJeKTpUUecKHde SIBJIeHUS B
atMocdepe, 3/1EKTPUYECTBO JKMBBIX OPraHW3MOB, MarHUTHOE TIOJie
3emiy, peiid MosoCcoB, pojib MarHUTHOT'O TIOJIS [J1s1 )KU3HU Ha 3eMIle,
TIOJISIPHOE CUSTHYE




7.22 TexHUUYECKHEe YCTPOWCTBA: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETD,
PeocTaTt, CUETUMK 3JIEKTPUUECKOW SHEPTUH, 37eKTPOOCBETHUTE/IbHBbIE
TIprbOpkI, HarpeBaTe/IbHbIe 3JIeKTPOTIPHUO0PEI (TpuMepkI),
3/IEKTPUUECKHE TPEeIOXPAHUTENH, 3JIEKTPOMArHUT, 3/€KTPO/BUTATE/b
TIOCTOSTHHOTO TOKA, FeHepaTop MOCTOSIHHOTO TOKa

[TpoBepsieMbie TpeOOBaHUS K pe3y/IbTaTaM OCBOEHUsI OCHOBHOM
obpa3oBaTe/bHOM MporpaMmsl (9 Kiacc)

Kog
TPOBEPSIEMOT0
pe3y/nbTaTa

TTpoBepsieMbie MpeJMeTHbIE Pe3y/IbTaThl 0CBOEHHUsSI OCHOBHOM 06pa3oBaTe/IbHOM
TIPOrpaMMbI OCHOBHOTO 00111er0 06pa3oBaHus

1.1

HCI10J/1Ib30BaTh M3yUYe€HHbIe TTIOHATHA

1.2

pas/uyaTh SIBJIeHHWs MO OINWCAHWI WX XapaKTepHbIX CBOWCTB W Ha OCHOBe
OTbITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3NUYeCKOe sIB/IeHUe

1.3

pacrio3HaBaTh IMpOSIB/IeHHe M3yUYeHHBbIX (PU3MUECKUX SIBJIEHUM B OKpY)KarolleM
MHUpe, B TOM uuc/e (y3Uyeckue sIBJIeHUSI B TIPUPOZe, TPU 3TOM IepeBOJUTh
MPaKTHUeCKyl0 3aZladyy B yueOHYIO, BBIJEISTb CYIeCTBEHHble CBOWCTBA
(mpu3Haky) (pr3nUeCcKUX siBIeHUI

1.4

OMUCHIBATh H3YyUYeHHble CBOWCTBA Tel W (PU3MUeCKUe SBJIEHUS, UCIIOJb3Ys
(du3nyeckre BeWUMHBI, TIPM OIMMCAHWM TPAaBWIbHO TPAKTOBaThb (DU3MUeCKuii
CMBIC/T UCTIO/Tb3yeMbIX BeJIMUMH, 0003HaUeHUsI U eAMHULIbI DHU3UUECKUX BeJTUUMH,
HaXoAWTh (POPMYJIbI, CBSI3bIBAIOIIME AAHHYIO0 (DM3UUYECKYIO BeJIMUMHY C APYTUMU
Be/TMUMHAMH, CTPOUTh rPaUKU U3yueHHBIX 3aBUCUMOCTel (GH3UUeCKUX BeTUUNH

1.5

XapaKTepu30BaThb CBOMCTBA Tes, (hU3MUecKre siBJIeHWsI U TPOLeCChI, UCIOb3Ys
M3y4yeHHble 3aKOHbI, MPU 3TOM /laBaThb C/JIOBECHYHO (DOPMY/IMPOBKY 3aKOHa U
3aMMChIBaTh €r0 MaTeMaTHUYeCKoe BbIpayKeHUe

1.6

00BSICHATL (H3MUECKHe TIPOL[eCChl M CBOMCTBA Te/, B TOM UKC/Ie U B KOHTEKCTe
CUTyal[uli TMPaKTUKO-OPMEHTUPOBAHHOTO XapaKTepa: BbISB/SATh TPUUHMHHO-
C/ieiCTBEHHbIE CBSI3U, CTPOUTH OObsCHeHHWe U3 2 - 3 JIOTUYeCKUX IIIaroB C
MOMOIIIBIO 2 - 3 U3yUeHHBIX CBOMCTBA (M3NUECKUX SIBJIEHUH, (U3MUeCKUX 3aKOHa
WJTM 3aKOHOMEPHOCTH

1.7

pellaTb pacueTHble 3a/auM (OMMparolyecss Ha CUCTeMy U3 2 - 3 ypaBHEHHUN),
WCTO/b3ysl 3aKOHbl M (OpPMY/bl, CBS3bIBAIOLMe (PU3MUeCKHe BeJUYMHBbL: Ha
OCHOBe aHaju3a YC/IOBUS 3a/jaud 3aluchbiBaTh KpaTKOe YC/IOBUE, BbISBISATH
He/[0CTalLe WiId W30bITOYHbIE [aHHBIE, BHIOMpATh 3aKOHBI U (OPMYIIbI,
HeoOXOo/iMMble [I7Isl pellleHus], TPOBOJUTh PAcyeThl U OLIeHUBAaThb PeajiCTUUHOCTh
T0JTyYeHHOT0 3HaueHUs (pr3UYeCKOl BeTMUHHBI

1.8

pacrno3HaBaTh MPOOJIeMbl, KOTOPble MOXKHO DEeIIWTh MPU TIOMOIIY (HU3NUYeCKHX
METO/IOB, HWCIIO/b3ys ONUCaHWe WCCAe/l0BaHusl, BbIJENATH I[POBepsieMoe
TNIpe/ro/0KeH e, OLleHUBaTh MPaBUIbHOCTh MOPSsi/IKa NTPOBe/IeHus UCC/le/|0BaHus,
Jles1aTh BBIBO/[bI, UHTEPIIPETUPOBATh Pe3y/bTaTbl HaOJII0JeHU U OTbITOB




1.9

MIPOBOJUTEL OTBITHI 0 HAOJIIOAEHUI0 (U3MUYECKUX SIBJIEHUH WK (PU3NUECKUX
CBOWCTB Tej: CaMOCTOSATeNIbHO COOMpaTh YCTAaHOBKY W3 W30BITOUHOTO Habopa
000py/ZIOBaHUs, OIMKMCHIBATL XOJ OMbITa W €ro pe3y/ibTarhl, (HOPMYIMPOBATH
BBIBO/IBI

1.10

TIPOBO/IUTH TTPH HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIpeiesisisi Cpe/iHee
3HaueHHe U3MepsieMOU BeJTMUMHbI ((DOKyCHOe pacCTosiHWe COOUparole TUH3bI),
000CHOBBIBaTh BEIOOP criocoba u3mepeHuUst (M3MepUTe/ILHOTO TIpUOopa)

1.11

MPOBOAUTL  MCC/Ie[lOBaHHWE  3aBUCUMOCTel  (U3MUEeCKUX  BeJMUMH  C
WCII0/Ib30BaHMEM  TPSMbIX ~ M3MEpeHWM:  IJIaHUpOBaTb  WCC/e/lOBaHUe,
CaMOCTOSITEJTbHO COOMpATh YCTAaHOBKY, (DMKCHPOBATh Pe3yJ/bTaThl IMOTyUyeHHON
3aBUCUMOCTH (U3NUYEeCKUX BeJIMUYMH B BUle TaO/UL] U TPAaQUKOB, [1e/1aTh BbIBOZbI
T0 pe3yJibTaTaM UCC/IeZ0BaHUS

1.12

MPOBOJIUTh KOCBEHHble W3MepeHUs (U3NUeCKUX BeJWYMH: TJIAHUPOBATh
M3MepeHusi, COOMpaTh IKCIIEPUMEHTA/IbHYIO YCTaHOBKY U BBITIOJIHATD U3MEPeHUS,
clefysi TIpeAJIOKeHHONM WHCTPYKI[UM, BBIUHCJIATh 3HaueHWe BeMUWHBI U
aHa/IM3UPOBaTh TOyYeHHbIe pe3y/bTaThl C Y4YeTOM 3aJJaHHOW TMOTPeIHOCTU
H3MepeHu

1.13

cobmofiaTh TIpaBWla TeXHWKH 0e30TMacHOCTH TIpU paboTe C 1abopaTOPHBIM
obopy/oBaHHEM

1.14

pa3/inuaThb OCHOBHBI€ IMMPpHU3HAKH HN3Yy4YEHHBIX Cl)I/I3Hq6CKI/IX MO'Z[eJIeI\/‘II
MaTepHa/ibHds TOUKA4, abCo/II0THO TBepAoe TeJo, TOUEUHBIM HCTOUHUK CBeTa,
JIy4, TOHKasd JIMH3a, [JIaHEeTdPHAdA MOJe/Ib daTOMd, HYK/IOHHasd MOJe/Ib aTOMHOI'O

saapa

1.15

XapaKTepu30BaTh TIPUHIWITBI JeMCTBUSI U3YUYEeHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OINOPOM Ha WX OMNMUCAHUSs, WCMO/b3ysl 3HAHUS O CBOWMCTBAX
bu3nUecKux siBIeHUH U HeoOxoquMble (pru3rueckre 3aKOHOMEPHOCTH

1.16

WCTIONb30BaTh CXeMbl M CXeMaTHYHble DPUCYHKH HW3YUeHHBIX TeXHUYEeCKUX
YCTPOMCTB, U3MepUTebHBIX TPUOOPOB U TEXHOJOTMUECKUX TIPOLIeCCOB TIpU
pellieHnH y4eOHO-TIPaKTHUeCKUX 3a/lay, ONTHUeCKHWe CXeMbl [jisi TOCTPOEHUs
1300pa’keHui B TIJIOCKOM 3epKasie ¥ cobuparoliieil TMH3e

1.17

TIPUBOJUTL TIPUMeEPBI (HAXOJWTh WH(POPMAIMI0O O TIpUMepax) MPaKTUYeCcKOro
UCII0/b30BaHus (PU3MUECKUX 3HAHUU B MOBCEJHEBHOUN >KU3HU /s 00OecrieueHust
Oe3omacHoCTH MpH obpaleHny C MpubopaMy U TeXHUYEeCKUMU YCTPOHCTBaMH,
COXpaHeHUs 3[J0POBbsi U COOJIO/IEHHs HOPM SKOJIOTUYECKOTO IIOBeJEHHs B

OKpy’Katollleli cpesie

1.18

OCYILIeCTB/ISITh MOXUCK MH(GOPMalLuK (PU3NUecKoro cofiep>kaHus B cetd VIHTepHeT,
CaMoCTOSITe/IbHO (hOPMYJIHMPYs MIOMCKOBBIN 3arpoC, HAaXOJUTh MyTH OMpe/ie/ieHus
JIOCTOBEPHOCTH TIOTy4eHHOM WH(OpPMAallMM Ha OCHOBe WMEIOIIUXCS 3HaHUN U
JIOTIO/THUTETbHBIX UCTOYHUKOB

1.19

WCIIO/Ib30BaTh TIPH  BBLINOJTHEHWM YueOHBIX 3a[jaHHuil  HAayYHO-TIOMYJISIPHYIO
nuTepaTypy (M3UUeCKOro CoJiepyKaHusl, ClipaBOYHble MaTepuasbl, peCypchl CeTH
VHTepHeT; BrajieTh TIPHeMaMM KOHCIIEKTHDOBAHUSI TeKCTa, TpeoOpa3oBaHUS




MH(OpMaLUY U3 OJJHOM 3HAKOBOW CUCTEMBI B [IPYTYIO

1.20

co3faBaTh COOCTBEHHble TIMCbMEHHble U YCTHble COOOIIleHUs] Ha OCHOBe
MH(OPMAaINK U3 HeCKOJbKUX UCTOUHHUKOB (PU3UYeCKOT0 COAeprKaHUsl, MyOIMIHO
NIpeJCTaB/IATh pe3y/bTaThl MPOEKTHOM WIM MCC/e[0BaTelbCKON /esTelbHOCTH,
IIpU  3TOM TIPaMOTHO MCIO/b30BaTh U3yUYeHHbIM IOHATUWHBIM — arrapar
13yyaemMoro pasziena (pM3MKU U COINPOBOXKJATh BBICTYIUIEHHE Ipe3eHTalel C
y4eToM 0cOOeHHOCTel ayZIJUTOPHUU CBEPCTHUKOB

1.21

TIPU BBITIOJTHEHUU y4eOHBIX TIPOEKTOB M UCC/IeI0BaHUM (PU3HUECKUX TPOI[ECCOB
pacripefiesiith  0053aHHOCTH B TPYINle B COOTBETCTBUU C TIOCTaB/IeHHBIMHU
3a/layaMi, CJIe[JUTh 3a BBITIOJTHEHWEM IjlaHa [eHCTBUI U KOPPEeKTUPOBaTh ero,
a/leKBaTHO OL[eHWBAaTb COOCTBeHHBIN BK/IaZ, B JeATelIbHOCTb TPYIIIbI,
BLICTpAaMBaTh KOMMYHHKAaTUBHOE B3aWMOJENCTBUEe, TPOSIB/SSI TOTOBHOCTH
paspeliiaTb KOHMIUKTbI

[TpoBepsiemble 3/1eMeHThI cogepskaHus (9 K/acc)

Kon
pasziena

3JIeMEHTd

Kop, ITpoBepsiemble 3/1eMEHTBI CO/IepyKaHUS

8

MEXAHNMYECKUE ABJIEHVA

8.1 MexaHuueckoe gBrxeHue. MarepranbHas Touka. CrucTtema oTcuera

8.2 OTHOCHUTE/TBHOCTh MeXaHUUeCKOTO JIBM)KeHUSs

8.3 PaBHOMepHOe NpsiMOJ/IMHEHOe JBHKEHHe

8.4 HepaBHOMepHOe TipsiMo/iMHelHOe ABrKeHue. CpefiHsIsi U MIHOBEeHHast
CKOPOCTH TeJjia P HePaBHOMEPHOM [IBH)KEHUU

8.5 YckopeHnue. PaBHOYCKOpeHHOe TPSIMOJTMHENHOE [IBUYKEHUe

8.6 CBobogHoe nazienue. OnbIThl 'anmues

8.7 PaBHOMepHOe [BWXKeHMe 10 OKpyXHOcTU. Ileproj U uacrora
obpartieHusi. JIuHelHast U yrioBasi CKOPOCTH. LleHTpocTpeMuTebHOe
yCKOpeHHe

8.8 [TepBbIii 3akoH HbroTOHA

8.9 Bropoii 3akoH HetoTOHa

8.10 Tpetuii 3akoH HbtoTOHa

8.11 [IpuHLMIT CyTIepIIO3ULIMU CUJT

8.12 Cuia ynipyroctu. 3akoH I'yka

8.13 Cuila TpeHUS: CUJla TPEHUS CKOJIbKeHUs, CUjla TPeHUs I10KOs, Apyrue
BU/IbI TPEHUS




8.14

Cwia TSDKeCTH M 3aKOH BCEMHDHOTO TSATOTEHHsl. Y CKOpeHue
CBOOOJHOTO TIa/IeHUST

8.15

[erxenne ruiaHer BOKpyr CosHia. IlepBas Kocmuyeckass CKOPOCTb.
HeBecomMoCTE U Tieperpysku

8.16

PaBHOBecHe MaTepra/ibHOM TOUKH. AGCOTIOTHO TBEp/0€e TeI0

8.17

PaBHOBecue TBepZIOro Tena C 3aKperyleHHOM OChbIO BpaljeHus. MoMeHT
cuiibl. LleHTp TskecTH

8.18

Nwmrnynsc Tena. UsMeHeHWe umiysbca. MIMIysibC CUJIbI

8.19

3aKoH COXpaHeHHUsI UMITyJIbca

8.20

PeakTuBHOe BIKEeHUE

8.21

MexaHuueckasi paboTa ¥ MOIIHOCTb

8.22

PaboTa cun TSDKeCTH, yIpyrocTd, TpeHusi. CBsi3b SHePryuu U PabOThI

8.23

HOTEHI_[I/IaﬂbHaS[ SHeprud TeJid, MoAHATOr0 HaJl MIOBEPXHOCTBIO 3emMnu

8.24

[ToTeHLMabHAs SHEPrys CKaTOM MPY>KUHbI

8.25

Kunetnueckas SHeprus. TeopeMa 0 KMHEeTHUeCKOH SHepruun

8.26

3aKOH COXpaHeHUs1 MeXaHU4eCKOW SHepruu

8.27

[TpakTrueckue paboThI:

Omnpenenenve cpefHell CKOPOCTU CKOJIbKeHHsI OpycKa WK JBW>KEHUS
I11apyKa 10 HaK/IOHHOW TJIOCKOCTH.

OmnpesienieHre YCKOPeHUs Tejla TIPM PaBHOYCKOPEHHOM [BI)KEHUH TI0
HAaKJIOHHOM TJIOCKOCTH.

VccnenoBanyie 3aBUCUMOCTH ITYTH OT BPEMEHH!

TP PaBHOYCKOPEHHOM /IBWKeHUU 6e3 HauaibHON CKOPOCTH.

[TpoBepka THIMOTE3bl: €C/U TPU PAaBHOYCKOPEHHOM /IBIDKeHWU 0Oe3
Havya/JbHOW CKOPOCTU MYTH OTHOCATCS KakK psiJi HEUETHLIX UHCEN, TO
COOTBETCTBYIOIIHE TIPOMEKYTKA BPEMEHHU OJJUHAKOBEI.

WccnenoBaHvie 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIb)KEHHUSI OT CHJIbI
HOPMAJTLHOTO JIABJIEHMSI.

OrnpepenieHre Ko3(ppuLeHTa TPEHUS] CKOTbKeHUSI.

Omnpe/ienieHre >KeCTKOCTH MPYKUHBI.

OnpezeneHve pabOThbl CH/IbI TPEHUSI TIPU PAaBHOMEPHOM [JBM)KEHUH
TeJa TI0 TOPU30HTATLHON MTOBEPXHOCTH.

OnpeseneHve paboTbl CU/BI YIIPYTOCTU TIPU TOABEMe TIpy3a C
WCTI0/Tb30BaHUEM HETIOJIBIXKHOTO U TIOZIBHXKHOTO 0JIOKOB

8.28

du3nyeckue SBIeHUS B TPUPOZE: TPUIMBBI M OT/MBBI, JIBIDKEHUE
riaHeT CoOJIHEYHOM CHCTEMbI, DEakTHUBHOE [BI)KEHUE >KUBBIX
OpraHu3MOB

8.29

TexHuueckre  yCTpOWMCTBa: CIUAOMETP, JaTUMKUA  [10JIO’KeHUS,




pacCCTOAHNA U YCKODEHHA, PAKETBI

9 MEXAHUYECKUE KOJIEFAHUA 11 BOJIHBI

9.1 KonebaTenbHoe aBrkeHre. OCHOBHblE XapaKTepUCTHKM KojeOaHWit:
NepuoJ, 4acToTa, aMILVIUTyZa

9.2 MaremMaThuecKuii U TPY)XUHHBbIA MasATHUKHU. [IpeBpalljeHHe >Hepruu
TIpY KoJie0aTeIbHOM [IBI>KeHUN

9.3 3aryxatoiue Kojebanus. BeIHYyKjeHHbIe KonebaHusl. Pe3oHaHC

9.4 MexaHnnueckye Bo/HbL. CBOKCTBAa MeXaHUUeCKUX BOJIH. IIposonbHble 1
ToriepeyHble BOJIHBL. JI/IMHA BOJIHBI M CKOPOCTb €e paclpOCTpaHeHUs.
MexaHnueckye BOJIHBI B TBEPZIOM TeJle, CeliCMUYeCKHe BOJIHBI

9.5 3ByK. ['pOMKOCTE U BbIcOTa 3ByKa. OTpakeHue 3ByKa

9.6 VHdpasByK U yabTpa3BykK

9.7 [TpakTrueckue paboThI:
OrmpefiesieHde 4acTOThl M Tiepyofia KojebaHWM MaTeMaTH4yecKOro
MasiTHUKA.
OrpefiesieHre 4acTOTHI U Iepro/ja KosiebaHui IPYKMHHOTO MasiTHUKA
WccnenoBanve 3aBUCMMOCTH TIepHOZA KoyieDaHWA TOJBEIIeHHOTO K
HUTH I'Py3a OT JJINHbI HUTHU.
WccnefoBaHve 3aBUCMMOCTH  Tiepyofia  KojeGaHWd MPY)KUHHOTO
MasiTHMUKAa OT MacChl Ipysa.
[TpoBepka He3aBUCUMOCTHU Tepuojia KosebaHuii rpysa, MofBeLIeHHOTO
K HWTH, OT MacChl TIpy3a M JKeCTKOCTH TNpYyXuHbL. V3mepeHue
YCKOPEHUs1 CBOOOZIHOTO MaJIeHHUsI

9.8 dusnyeckue sIBleHUS B MPUPOJE: BOCIPUSTHE 3BYKOB >XUBOTHBIMH,
3eMJIeTpsICeHre, CeliCMUYeCKre BOJIHBIL, LlyHaMH, 3X0

9.9 TexHWUYeCKre YCTPOMCTBA: 5XO0JIOT, MWCIOJb30BaHUE Y/bTpPa3ByKa B
OBbITY ¥ TeXHUKE

10 SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 OJIeKTPOMarHUuTHOe Tiofie. JJeKTPOMarHuTHble BO/HBL. CBOMCTBA
3/1eKTPOMarHUTHBIX BOJIH

10.2 [ITkana 3/1eKTpOMarHUTHLIX BOJIH

10.3 OJIeKTpOMarHuTHas Tripuposa cBeta. CKOpPoCTb cCBeTa. BosHOBBIE
CBOMCTBa CBeTa

10.4 [MTpakTrueckue paboThL:
Vi3yueHue CBONCTB 3/IEKTPOMAarHUTHBIX BOJIH C MTOMOILbI0 MOOUTBHOTO
TenedoHa

10.5 dusnueckue siBieHUs B TIpUpo/ie: Orosioruueckoe JieliCTBHe BUJUMOTO,




y/bTParo/IeTOBOIO ¥ PEHTI€HOBCKOI0 U3/TyueHUu

10.6 TexHUUeCKre YCTPOMCTBA: UCIOIb30BaHUE 371€KTPOMAarHWTHBIX BOJH
JlISI COTOBOM CBSI3U

11 CBETOBBIE ABJIEHUA

11.1 JlyueBasi Mmozienb cBeTa. MICTOUHUKU CBeTa

11.2 [IpsiMonMHelHOe pacripocTpaHeHue CBeTa

11.3 OtpaxeHnue cBeta. [1110cKkoe 3epKano. 3aKOH OTpakeHHs CBeTa

114 [IpenomneHre cBeTta. 3aKOH TpesiomyieHus: cBeTa. [TosHOe BHyTpeHHee
OTpakeHue CBeTa

11.5 JIuH3a. Xog jiydeil B JIMH3e

11.6 OnTuueckas cuctema (oToarrapaTa, MUKPOCKOTIA U TeiecKora

11.7 I'nas kak ornrrueckas cucrteMa. baiM30pyKoCTh U JaibHO30PKOCTh

11.8 Pa3nioxkenre OGesmoro cBera B criekTp. OrnbiTel HbroToHa. CiioykeHue
CIIeKTpa/bHbIX LIBeTOB. [lycriepcust cBeta

11.9 [TpakTrueckue paboThI:
WccnepnoBanue 3aBUCMMOCTH YIJIa OTPaKeHUsI CBETOBOTO Jiyda OT yrja
rajieHusl.
V3yueHne xapaKTepUCTUK U300pakeHusI TIpeiMeTa B TJIOCKOM 3epKarie.
WccnepoBanue 3aBUCHMOCTM yrila IpeJIOMJIeHMsI CBETOBOIO Jiy4ya OT
yIJia rajieHust Ha rpaHuiie "Bo34yX - CTeK/I0".
[MonyyeHre n3o0pakeHUH C MOMOIIIBIO cOOMparoLLieid TMH3bI.
OnpeneneHve  (OKYCHOTO  pacCTOSIHUSL W ONTUUECKOM  CUJIbI
cobuparoliel JIMH3bI.
OmBITHI TI0 pa3/ioyKeHUto 0esioro CBeTa B CIEKTP.
OMnBITHI TI0 BOCTIPUSITUIO 1[BeTa MPeAMETOB MPY UX HabJII0JeHUH uepes
1[BeTOBbIe (hUTbTPbI

11.10 du3nyeckue sB/eHUs B rpupoje: 3aTMeHUs CosHua U JIyHbI, 1[BeTa
Tes, ONTHYeCKWe siBieHHs B arMocdepe (uBer Heba, pedpakius,
pajiyra, MUpax)

11.11 TexHUueCKre yCTPONCTBA: OUKH, NepUCKoI, (hoToarnmnapar, onThuyeckue
CBETOBO/IbI

12 KBAHTOBBIE ABJIEHUA

12.1 OneiTel Pe3epdoppa u maHeTapHasi Mojielb aToMa. Mojenb aToma
Bopa

12.2 Wcnyckanve u morsoljeHyWe cBeTa aToMoM. KBaHThI. JIuHeluaTbie
CMEeKTPbI

12.3 PasvoakTtuBHOCTL. Anb(a-, 6eTa- 1 raMMa-u3TydeHust




12.4 CrtpoeHue aToMHOro sifipa. HykoHHasi Mofenb aTOMHOTO siapa.

N3oTorsl

12.5 PanyioakTrBHBIe NpeBpaitieHus. Ileprog nosypacriazia aTOMHBIX s7ep

12.6 ApnepHble peakiuu. 3aKOHbI COXPaHEHHs 3apsf0BOr0 M MacCCOBOIO
quces

12.7 OHeprus CBsA3M aTOMHBIX sfiep. CBs3b MacChl ¥ SHEPruu

12.8 Peakijuu cunTe3sa u penenus szep. VMcrounuku sHepruu CosHLEA U
3Be3/]

12.9 fnepHast sHepreTuka. /[lelicTBMe paJUWOaKTHMBHBIX W3/IyueHUN Ha

JKHBbI€ OpPraHKU3MBbI

12.10 [TpakTrueckue paboThI:

HabnrofeHre CIIOUIHBIX U IMHENUYAThIX CIIEKTPOB U3TyUeHMUsl.
ViccnenoBanue TpeKOB: M3MepeHHe SHepPruy 4acTULIbI 10 TOPMO3HOMY
nyty (no doTorpadusm).

Vi3mepeHue paii0akKTUBHOTO (POHA

12.11 dusnueckue siBleHUs B IPUPO/ie: eCTeCTBeHHbIN paZiM0aKTUBHbIN (OH,
KOCMUYeCKHe  JIy4d, PpajuOakTUBHOe  U3/Iy4yeHHe  IIPUPOJHBIX
MUHEpaJoB, [eWCTBHe paZUOaKTUBHBIX M3yYeHU Ha OpraHu3M
yesioBeKa

12.12 TexHUUeCKHe YCTPOMCTBA: CIIeKTPOCKOI, UHAWBUYaTbHbIA JO3UMETP,
Kamepa BusnbcoHa

ITPOBEPAEMBIE HA OI'D TPEBOBAHUSA

K PE3YJIbTATAM OCBOEHNSI OCHOBHOI OBPA30OBATEJ/IGHOM
ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O ObPA3OBAHUNA,

SJIEMEHTBI COJEPKAHUA

[Tporepsiembie Ha OI'D 1o ¢usvke TpeOoOBaHMUs

K pe3y/ibTaTaM OCBOEHUSI OCHOBHOM 0Opa3oBaTeIbHOM MPOTrpamMMbl

OCHOBHOTO 0011]er0 00pa3oBaHuUs

Kop [TpoBepsiemble TpeOOBaHMS K MPeAMETHBIM pe3y/ibTaTaM 0a30BOro ypoBHS
IIpOBEpPsIeMOro OCBOEHHsI OCHOBHOU 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00IIIero
TpeboBaHUS obpa3zoBaHus Ha ocHoBe ®I'OC
1 [ToHrMaHue ponu PU3MKK B HAYYHOU KapTHUHE MUPa;

copMHUpOBaHHOCTh 0a30BbIX TIpeJCTaB/eHU O 3aKOHOMEDHOM CBSI3U U
M03HABAEMOCTH SIBIEHWI TPUPOJbl, O PpOJU 3KCllepUMeHTa B (¢U3MKe, O
cuctemoobpasyrolleit ponu GU3MKY B Pa3BUTHU €CTeCTBEHHBIX HayK, TEXHUKU U
TEXHOJIOTHH, 00 3BomOLMH (U3WYECKUX 3HAHUM W WX DPOMUA B IIeJIOCTHON
eCTeCTBeHHOHayYHOW KapTHMHe MHpa, O BKJa/le POCCUMCKUX M 3apyOesKHBbIX
y4eHbIX-(DU3UKOB B pa3BUTHE HAayKW, OOBSICHEHHWEe TPOLIeCCOB OKPY’KArOIero
MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUH




3HaHus O BUJAX Marepuu (BelleCTBO U TIOe), O [ABWKEHHUM KakK crocobe
CYIIeCTBOBAaHUS MaTepud, 00 aTOMHO-MOJIEKY/ISIPHOM TEOPUM CTPOEHUS
BellleCTBa, O (U3MUECKOW CYIHOCTH SIBJIeHUM TIpUPOJAbl (MeXxaHUYeCKUuX,
TETJIOBBIX, 3/IEKTPOMAarHUTHBIX U KBAaHTOBLIX);

yMeHUe pa3/inuaTh SIBJIEHUsI 110 OMUCAHUIO UX XapaKTePHbIX CBOMCTB U Ha OCHOBE
OTIbITOB, /IEMOHCTPUPYIOIIUX JaHHOe PU3nUecKoe siBJIeHUe;

yMeHUe pacrio3HaBaTh [IPOSIBIeHHME U3yUeHHbIX (PU3UUeCKUX SBJIEHUN B
OKpY’KarollleM MUpe, BbIZeJisis UX CyllleCTBeHHbIe CBOWCTBA (MPU3HAKK)

BrasieHrie ocHOBaMy TIOHSITUMHOTO amrapaTa U CUMBOJIMUECKOTO Si3bIKa (PU3UKU
Y UCII0J/Ib30BaHMe WX JJisl pellleHus1 yueOHbIX 3a/ay;

yMeHUe XapaKTepu3oBaTh CBOMCTBa Tes, (u3uuecKue SIBIEHUS U TIPOLIECCHI,
WCI10/1b3y$1 G yH/laMeHTalbHble U SMITMPUUeCKHe 3aKOHbI

YMeHMe ONnucChIBaTh HN3yUeHHbIE CBOMCTBAa Ted U (bI/IBI/IIIECKI/Ie sBJ/1e€HN,
HCII0J/Ib3yA Cl)I/IBI/IquKI/Ie BeJIMUMHBI

BrnageHve ocHOBaMM MeTOZIOB HAy4HOIO TO3HAHWSI C YYeTOM COOJIOfIeHUs
npaBu/1 6e30macHOro Tpyza:

HabmofeHre (GU3MUECKUX SIBJI€HUH: yMeHHe CaMOCTOSITeIbHO —CoOupaTh
SKCIIepUMeHTa/bHYI0 yCTaHOBKY K3 JlaHHOro Habopa o0opyzoBaHHs IO
VHCTPYKLIMY, ONMChIBaTh XOJ OIbITA M 3alyChiBaTb €ro pe3yJ/bTarhl,
(hopMyMpoBaTh BbIBOABI;

MpOBe/ieHre TPSIMBbIX U KOCBEHHBIX HM3MepeHHI (U3MUecKHUX BeTUUUH: YMeHHe
IVIaHUPOBaTh HW3MEpeHHUsl, CaMOCTOSITeIbHO COOUpaTh SKCIIePUMEHTaIbHYIO
YCTaHOBKY M0 MHCTPYKLMM, BBIYMC/IATh 3HAUeHHEe BeWUMHBbI M aHa/IM3UpOBaTh
NOJIlyyeHHble pe3y/bTaTbl C Y4YeTOM 3aJaHHOM [OTPeLIHOCTH pe3y/bTaToB
V3MepeHul;

NIpOBe/lIeHNe HeC/IOKHBIX 3KCIIepHMeHTaIbHbIX MCC/e/J0OBaHHUM; CaMOCTOSITe/IbHO
cobupaTh 3KCIepUMeHTalbHYH YCTaHOBKY U TPOBOJUTH HWCC/Ie[lOBaHUE TI0
VHCTPYKLIUY, TIPeJCTaB/IsaTh MOMyUYeHHble 3aBUCUMOCTH (PM3MYEeCKUX BeTUUYUH B
BUZle TaO/MUIl W TpadUKOB, YUUTHIBATH TOTPELIHOCTH, JeaTh BBIBOJBI 10
pe3y/bTaTam UCC/Ie[0BaHuUs

[ToHrMaHue XapakTepHbIX CBOMCTB (hM3UUeCKUX MoJesiel (MaTepraabHasl TOUKa,
abCoJTIOTHO TBepZioe Teso, MOZIeNI CTPOeHUs Ta30B, KUAKOCTeN U TBepAbIX Tel,
rJlaHeTapHasi MOZieJib aTOMa, HYKJIOHHas MojleJib aTOMHOTO sifipa) U yMeHue
TIPUMEHSITh UX /i 00BsICHeHUsT (GPU3UUYECKUX TTPOLIECCOB

YMeHHe 00BbACHATH (hU3MUeCKHe TIPOIeCChl U CBOMCTBA T/, B TOM UHC/IEe U B
KOHTEKCTe CUTYyaluid MpPaKTUKO-OPHEeHTHPOBAHHOTO XapakTepa, B YaCTHOCTH,
BBISIB/IITh TIPUUHMHHO-C/Ie/ICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OMOpPOM Ha
W3yueHHble  CBOMCTBA  (DU3MUECKUX  sIBJIeHUW, (Pu3nueckre  3aKOHBI,
3aKOHOMEPHOCTU U MO/Ie/U

YMeHue peliaTh pacyeTHble 3a7aud (Ha Oa3e 2 - 3 ypaBHEHHM), WCIO/b3YS
3aKOHbI U (DOPMYyJibl, CBsI3bIBANOLME (PU3UUYECKHEe Be/JMYMHbl, B YaCTHOCTH,
3anmuchbiBaTh KpaTKOe YCJAOBHE 3a/jaud, BBIAB/AATH HeJOCTarolUe [aHHble,
BbIOMpATh 3aKOHBI U (POpMyJibl, HEOOXOAUMbIe /il ee pellleHus], UCTI0Ib30BaTh
CrpaBOYHble JlaHHble, TPOBOJUTH pacyeTbl U OLIEHMBaThb peaJTUCTUUYHOCTh
MOJIyUEHHOTO  3HAaueHusl (U3NYECKOW BeJWYMHBbI; YMEHWe  OmpeensTh




pa3MepHOCTh PU3NUECKON Be/TMUMHBI, TT0JTyUYeHHOM MPU pellieHUH 3aJjauun

YMeHHe XapaKTepru30BaTh MPUHLIUIIBI JeHCTBUS TEXHUUECKUX YCTPOMCTB, B TOM
yKc/ie OBITOBLIX PUOOPOB, Y TIPOMBIIIIJIEHHBIX TEXHOJIOTUYECKUX TPOI[ECCOB 10
WX OINMWCAHUIO, MCIOJ/Ib3ys 3HaHUS O CBOMCTBaX (U3NUECKUX SIBJIEHUM U
HeoOXoiMbIe (hHU3UUYeCcKre 3aKOHOMEPHOCTH

10

YMeHuHe WCTOo/b30BaTh 3HaHUS O (DU3UUYECKUX SIBJIEHUSIX B ITOBCEHEBHOW KU3HU
Jsi obecriedeHyst 6e30TMacHOCTH MPH OOpaIlieHWd C OBITOBBIMU TMPHOOPAMU U
TEeXHUYECKUMH YCTPOWMCTBAMU, COXPAHEHUSI 3/I0pPOBbS U COOIOIEHUS HOPM
9KOJIOTUYECKOT0 TIOBEIEHUS] B OKPY)KAIOIIel cpefie; MOHUMaHHe HeoOX0AUMOCTH
MIPUMEHEHUsT [JOCTM)KEHUH GU3MKM W TEeXHOJOTMH [jis  parjMOHaIbHOTO
TIPHUPO/IOTO/Tb30BAHUS

11

OnbIT TIOMCKa, TIpeobpa3oBaHusl U TIpefCTaB/ieHUss UH(POpMaIuu (GU3NUYeCKOTo
coZiepyKaHusl C VCII0/Ib30BaHUEM rH($OpPMaLOHHO-KOMMYHUKATUBHBIX
TeXHOJIOTH;

yMeHUe OLleHUBaTh [OCTOBEPHOCTb T[IOMIyYeHHOM WHGOpMaluM Ha OCHOBE
MMEIOIIUXCS 3HAaHUM U [AOTIOTHUTE/IbHBIX UCTOYHUKOB;

yMeHHe UCTO/b30BaTh TIPU  BBINOJIHEHWMA Y4eOHBIX 3aZlaHWN  Hay4yHO-
MOMY/ISIPHYIO JIUTEPAaTypy (PU3UUecKOro CO/iep>KaHUsl, CTIPaBOUYHbIE MaTepHalbl,
pecypcel cetu IHTepHeT;

B/a/ileHre 0a30BBIMM HaBbIKaMM TpeoOpa3oBaHus WHGOpPMALMKA W3 OJHOMU
3HAaKOBOW CHUCTEMBI B JPYTr'yl0; YMEHHe CO3/laBaTb COOCTBEHHbBIE MTMCbMEHHbIE U
yCTHBIe CO0OIIIeHHsI Ha OCHOBe UH(OpPMAIMK U3 HECKOTbKHUX UCTOUHUKOB

[TepeueHb 3/1eMEHTOB COZiep>KaHusi, poBepsieMbix Ha OI'D 1o ¢usuke

Kopg

[TpoBepsieMblii 371eMEHT CO/iepKaHust

MEXAHUYECKUE ABJIEHUA

1.1

MexaHuyeckoe aBukeHue. MaTtepuanbHas Touka. Crcrema orcyeta. OTHOCUTE/IBHOCTh
JBUKEHUS

1.2

PaBHOMepHOe 1 HepaBHOMepHOe [BwkeHue. CpefHsia ckopocTb. Popmyna aas
BBIUKC/IEHUSI CpeIHell CKOPOCTH:

1.3

PaBHOMepHOe MpsIMO/IMHEHHOe [BI)KeHre. 3aBUCUMOCTb KOOPZMHAThI Tesla OT BpeMeH!
B C/Tyyae paBHOMEDPHOTO MPSIMOJIMHEWHOTO JIBUKEHUSI:

X(t) = Xg + Vt.

I'padviku 3aBUCUMOCTH OT BpeMeHHU /1J1s1 TPOeKLIUKA CKOPOCTH, POEKLMU NlepeMellleHus,
MyTH, KOOPAUHATHI TIPY PABHOMEPHOM MPSIMOJIMHEMHOM [IBH)KEHHUH

1.4

3aBUCUMOCTb KOOpPAMHAThl Teja OT BpeMeHM B Cjlydyae PaBHOYCKOPEHHOIO
MIPSIMOJIMHEMHOTO JBVKEHUS:




l,2
x(t)=x,+v, t+a, 5

®opmyJbl /1 TPOEKLUU TepeMelieH s, MPOeKLIMU CKOPOCTU Y MPOEKLUA YCKOPeHUst
TIPY PaBHOYCKOPEHHOM NPSIMOJIMHEMHOM [IBHKEHUU:

Z‘2
s.()=v, t+a, -E,
v.(t)=v, +a t,
ax(t) = const,
V2x2 - V1x2 = 2a,Sx.

I'padviku 3aBUCMMOCTH OT BpeMeHU [ijisi TMPOeKI[MU YCKOPeHHs, TIPOeKLMHA CKOPOCTH,
MPOeKLMM TiepeMellleHUsi, KOOpPAWHAaTbl TIpU PaBHOYCKOPEHHOM TMPSIMOJIMHEMTHOM
JIBIDKEHUU

1.5

CBobGosHoe mazeHre. Popmysbl, OMUCHIBAIOIME CBOOOAHOE TiaieHHWe Teja TIo
BepTUKa/IU ([BW)KeHWe Tejla BHH3 WM BBEPX OTHOCUTE/IbHO TOBEPXHOCTU 3eMJIn).
I'padviku 3aBUCMMOCTH OT BpeMeHM /Jisl TIPOeKLUK YCKOpPEeHUsl, POeKL[UU CKOPOCTU U
KOOpP/IMHAThI IIPH CBOOOZHOM TaZieHuH TeJjia 10 BepTUKa/IU

1.6

CKOpOCTb paBHOMEPHOTI'O IBU)KEHUS TeJla 110 OKPY>KHOCTH. HampaB/ieHre CKOpOCTH.
dopmyra /ij1si BLIUKC/IEHNS] CKOPOCTH uepe3 painyC OKPY>KHOCTH Y TIepro/; 0OpalljeHust:

27R
y=—
T

LlenTpocTpeMuTenbHOe yCKOpeHUe. HampaBiieHre 11eHTPOCTPEeMUTE/IbHOTO YCKOPEHUSsL.
dopMyna /151 BBIYUC/IEHUS] YCKOPEHUS:

1.7

Macca. ITnotHOCTS BeljecTBa. @opmyJia [/l BIUMC/IEHUS TIJIOTHOCTHU:

PZV

1.8

Cuna - BekTOpHasi pusnyeckas BennurHa. Cio)keHue CUi

1.9

SABnenne nHepuyu. I1epBbiii 3akoH HeroToHA

1.10

Bropou 3akoH HeroToHa:




F=m-a.

CoHaripaBneHHOCTb BeKTOpa YCKOpPeHUs Tejla ¥ BeKTOpa CUJIb, JeMCTBYIOLel Ha Teslo

1.11

BsaumopgeiictBue Ten. Tpetuii 3akoH HeroToHa:

—

F,

F 152

251 =

1.12

TPEHI/IQ TMOKOSA Y TpeHHEe CKOJIbXKeHUS. (DOPMYJIa JJId BBIYUC/IEHUS MO YJIA CHUJIbl TDEHUA
CKOJIb)KE€HHA:

Fp=nnN

1.13

Hedopmaiius Tena. Yripyrue u Heynpyrue gedopmaljii. 3aK0H yIipyrou aedopmMaliyiu
(3akoH I'yka):

F=k-Al

1.14

BCEMI/IPHOE TArOTeHue. 3aKOH BCEMHPHOI'O TATOTEHUSA:

m,-m
F=GIR—22

Cusia TspKeCTH. Y CKOpeHHe CBOOOZIHOTO TIaZieHMsl.
dopmyiia /151 BBIYUCIEHUST CUJTbI TSDKECTH BOJTIM3M TTOBEPXHOCTH 3€MITH:
F =mg.

JBwkenve ruiaHet BOKpyr ComHua. [lepBasi kocmuueckasi ckopoctb. HeBecomocTs U
reperpysku

1.15

Vimnynibe Tesia - BeKTOpHasi (pu3nueckasi BeJTMUMHa.
p=my

Nmnynbc cucteMsl Test.
N3meHeHue uMIynbca. IMmyssc cubl

1.16

3aKOH COXpaHeHHs] UMITYJIbCa /711 3aMKHYTOM CUCTeMBbI TeJT:
p =mV, +m,V, = const.

PeakTuBHOE ABH)XKeHHe

1.17

Mexanuueckasi pabota. @opmysia /151 BBIUKMC/IeHNsT pabOThl CUITBI:
A= Fscosa.

MexaHunueckast MOIIHOCTb:




1.18

Kunetnueckasi u MMOTeHHa/IbHAsA SHEPIrHs.
(I)OpMYJ'Ia AJ1d BbIUKMC/IeHUA KUHETUUECKOU SHepruu:

2

Teopema 0 KNHeTUYECKOW SHEPrUM.
dopmyiia /1151 BIYKMC/IEeHNs IOTeHLMaIbHOM SHeprun Tesla, MOAHATOro Haj 3eMJIel:

E, = mgh
1.19 | MexaHuyuecKasi SHEpPIusi:

E=Ex + E,.

3aKOH COXpaHeHHs1 MeXaHW4yeckol >Hepru. dopmyna /s 3aKOHAa COXpaHeHUsi

MeXaHHUYeCKOW SHePruy B OTCYTCTBUE CUJT TPEHUS:

E = const.

[peBpaiijeHre MexaHMUeCKOM SHEPTUU MPU HATMUUU CHJTbl TPEHUS
1.20 |IIpocTbie MexaHU3MBI. "30/I0TOE MPaBU/IO" MEXaHUKHU.

Pbruar. MomeHT cuJIbL:

M =FlL

YcnoBue paBHOBecHs pblyara:

M;{+M;,+..=0.

[ToABV>KHBIM U HETIO/IBUKHBIN OJIOKH.

— AI'IOII63H8.$[
KII/I mpocThix MeXaHU3MOB, ' =
A?ana‘ICHHaﬂ

1.21 | [JaBieHue TBepJOro Tesa.

dopmyna /151 BLIYUC/IEHUS 1aB/IeHUs TBEP/IOTo Tera:

F
pP=-
S

[aBnenue rasa. ATmocepHoe JaByieHue.

I'apapocTaTyeckoe /1aBjieHWe BHYTPU >KUIKOCTH.

@dopmyna [/151 BBIYUC/IeHUS [1aB/IeHNs] BHYTPU XKUAKOCTH:

P =pgh+ py,
1.22 | 3akoH [Tackans. ['mapaBnrueckuii mpecc
1.23  |3akoH Apxumena. Popmyra AJisi ONipefie/ieHrsl BbITa/JIKUBAIOLLeld CUJIbI, [1eHdCTBYOLen

Ha TeJ10, IIOrpy>keHHOoe B XKUAKOCTb /I I'da3:




FApx. = pgv

YcnoBue naBaHud Tena. IlnaBaHue CyZA0B M BO3yXOIl/ldBdHHE

1.24

MexaHuueckre KojebaHus. AMIUIMTYZAQ, TEPUOJ W YacToTa Kosiebanuii. dopmyra,

CBSI3bIBAOLLAst UACTOTY U MepUo/ KonebaHuii: V= T

1.25

MareMaTiueckuii W TIPY)KAHHBIA ~ MasTHUKWA. [IpeBpaileHWe 3HEPrud  IpH
KosiebaTeTbHOM [IBHKEHUH

1.26

3aryxatomye Konebanusi. BeiHyKieHHbIe KosiebaHus. Pe3oHaHC

1.27

MexaHuueckye BOJ/IHBL [IpozionbHbIE U TIOTIepeUHble BOJTHBI. JI/TMHA BOTHBI U CKOPOCTh
pacrpocTpaHeHus BOJTHBIL:

A=v-T

1.28

3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHue 3BYKOBOU BOJTHBI Ha TPaHMLIe IBYX Cpe.
NHubpasByK 1 yabTpasByk

1.29

ITpakTHueckue paboThI

V3mepeHue cpefiHeli MJIOTHOCTH BeIleCTBa; apXUMeOBOM CHJIbI; )KECTKOCTH TIPY>KHUHbI;
K03(dUIMEeHTa TPEHUST CKOJIbKEHMUs; pabOThI CHJIbI TPEHUSI, CUJIbI YIIPYTOCTH; CPeIHeH
CKOPOCTH [BW)KEHUSI OpyCcKa IO HaK/JOHHOW TIUJIOCKOCTH; YCKOpeHWs Opycka MpHu
JOBWKEHUM 10 HAKJIOHHOM IUIOCKOCTH; UacTOTBI MW  [epuoja  KojiebaHuit
MaTeMaTUUeCKOr0 MasiTHUKA; YaCTOThl U MepPHoZia KoiebaHul MPY)KUHHOTO MasiTHUKA;
MOMEHTa CHJIbI, JEHCTBYIOIIEr0 Ha pbiuar; paboThl CUJIBI YIIPYTOCTH TPH TOABEME
rpy3a C MOMOILLIO HEMOABMXKHOTO 0/10Ka; pabOThI CUJTBI YIIPYTOCTH TIPU TIOZAbEMe Ipy3a
C TIOMOIIIBIO TTOABMXKHOTO OJ10Ka.

VccnepoBaHre 3aBUCMMOCTA apXUMEZIOBOM CHJTbI OT 00bemMa MOrpy)KeHHOH YacTH Tesia
U OT IJIOTHOCTH >KU[KOCTH; HE3aBUCHMOCTH BBITA/IKMBAIOILEH CHJ/IbI OT MacChl Tena;
CWIbI TPEHHUSI CKOJIb)KEHUsI OT CUJIbl HOPMA/IbHOTO JIaB/IEHUS] M OT POJia TIOBEPXHOCTHY;
CWIbl YIIPYTOCTH, BO3HMKAIOIEH B TIPY)KUHE, OT CTereHu zedOopMaliid TMPY>KUHbI;
yCcKOopeHUs1 OpycKa OT yrJia Hak/IOHa HarpaBJIsIiOIel; Teprofa (4acToThl) KomeOaHuit
HUTSHOTO MasiTHUKA OT JI/IMHBI HUTH; MepUO/ia KoeOaHUM MPY>KUHHOTO MasiTHUKA OT
MacCchl TPy3a U >KeCTKOCTH TIPY)KHHBI, HCC/e[0OBaHWE HEe3aBUCUMOCTH TMepuoja
KosiebaHU HUTSIHOTO MasiTHMKA OT MaccChl rpy3a.

ITpoBepka yc/oBUsI paBHOBECHSI pbluara

1.30

dusnyeckue sIBJIeHUS] B NIPUPO/ie: MPUMEPHI [BWKEHUs C Pa3IUUHbIMU CKOPOCTSIMU B
JKUBOM M HEXXUBOM MPUPO/ie, JeNCTBUE CUJIbI TPEHUS B TIPUPOJE U TeXHUKE, TIPUIUBBI U
OT/IMBBI, [BWKeHUe TaHeT COJHEYHOM CUCTeMbl, DEaKTUBHOE [IB)KEHHEe >KUBBIX
OpPraHMW3MOB, pblUard B Tejie uejioBeKa, BIAUSHUE aTMOC(epHOro [jaB/ieHUs] Ha >XKUBOU
OpraHusM, TIUlaBaHWe pbIO, BOCIIpUSTHE 3BYKOB JKMBOTHBIMH, 3eMJIeTpsiCeHUe,
celficMUUeCKHe BOJIHBI, LIyHAMU, 9XO0

1.31

TexHUUecKre yCTpOWCTBa: CUOMeTP, AATYMKH [10JI0’KEeHUS], PaCCTOSIHUSL M YCKOPeHMUS,
JUHAMOMeTp, TOALIUIHUKYA, paKeTbl, pbluar, TMOJABWXKHBIA W HErOABWKHBIA OJI0KH,
HaKJIOHHasi TIOCKOCTb, TIPOCTbIE MeXaHHW3Mbl B ObITy, cooOrmiaromuyecsi COCyzbl,
YCTPOMCTBO BOJOTIPOBO/Ia, THPABIMYECKU TTpecc, MaHOMeTp, 6apoMeTp, BbICOTOMED,




HOPU.IHGBOﬁ HaCoC, apeoMeTp, 3X0JI0T, UCIT0J/Ib30BdHHE Y/IBTPA3BYKd B GBITy N TeXHHKe

2 TEIIJIOBBIE ABJIEHUA
2.1 OcHOBHbIE TIOJIO)KEHHSI MOJIEKY/ISIPHO-KMHETUYECKOM TeOpUU CTPOEeHMsl BellecTBa.
Mopgenu TBepAOTO, XKUAKOTO U Tra3000pa3HOro COCTOSIHUH BelrlecTBa. KprcTaninueckue
1 aMop(QHbIe Tesia
2.2 [ekeHre yactul BemecTBa. CBA3b CKOPOCTU ABWKEHHUS UACTHL] C TeMrepaTypou.
bpoyHoBcKoe BI>KeHUe, quddy3us
2.3 CmauurBaHMe Y KalW/JISIDHbIE SIBJIEHUS
2.4 TenioBoe paciiipeHue U CKaTtue
2.5 TeruioBoe paBHOBeCHe
2.6 BHyTtpenHsist 3Heprus. Pabora u Teruiornepejaua Kak CriocoObl U3MeHeHUs] BHyTpeHHel
SHepruu
2.7 Buppl Tenionepesaun: Ter0npoBOAHOCTb, KOHBEKLIWS, U3/TyueHre
2.8 HarpeBanue u oxyiaxxaeHue tej. KonMdyecTBO TEIJIOThI. Y Ie/ibHast TeTJIOEMKOCTh:
Q= Cm(tz - tl)
2.9 3aKOH COXpaHeHHUsI SHEPTHH B TEIIOBBIX MpOLieccax. Y paBHEHHe TeIJIoBOro OasaHca:
Q1 + Q2 +..=0
2.10 |Wcnapenue u KoHAeHcauys. Vi3MeHeHre BHYTpeHHEH SHepPryy B MpoLjecce UCTIapeHusi U
KOH/leHcaluy. KureHue XuIKoCcTH. Y ienbHas Teryiota napoobpa3oBaHusi:
-
m
2.11 | BnaxHOCTb BO3/yxa
2.12 |TlnaBneHWe W KpuUcTa/uM3auys. VI3mMeHeHUe BHYTDEeHHeW 3Hepruy IpU IJIaB/AeHUU U
KPUCTa/UIU3aLuU. Y esibHasl TerioTa IJIaB/IeHUs:
=2
m
2.13 | BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y [le/ibHasl TeIjioTa CropaHysi TOIUIUBa:
q=—
m
2.14  |TIpuniunbel paboThl TeryioBbIX Apurateseid. KI1[I TeryioBoro ABuraresns
2.15 |IIpakTuyeckue paboThI

I/ISMEPEHI/IE y,quIBHOﬁ TeIVJIOEMKOCTH MEeTA/UVIMYECKOro 1LIUW/IMHADPA; KOJHN4YeCTBa
TEeIVIOThI, TTOJTyUE€HHOIr'O BOAOﬁ KOMHAaTHOM TeMIIEPATYPHI (i)I/IKCHpOBaHHOﬁ MdcCChI, B




KOTOPYIO OMYyLeH HarpeTbli LIWIMHAP; KOJWYEeCTBAa TEIJIOThbl, OTJAHHOIO HarpeThbiM
LWJIMHAPOM, TOC/e OMYCKaHWsl ero B BOJY KOMHATHOM TeMIlepaTypbl; OTHOCUTE/IbHON
BJI&)KHOCTH BO3/1yXa; y/leJIbHOW TeIJIOThI I/1aB/IeHus JbJa.

UccnepoBanue v3MeHeHUs] TeMIlepaTypbl BOJbl MPU PA3/MUHbIX YCIOBUSIX; SIBIEHUS
TeryiooOMeHa MpU CMeIMBaHUU X0JIOJHOW U ropsiueit BOZbl; TpoLiecca UCIapeHust

2.16 | ®u3nyeckue sIBlIeHUs B NIPUPOJie: [IOBEPXHOCTHOE HATsDKeHUe M KallujIsipHble sIBJIeHUs
B IIpUpOZle, KPUCTa/UIbl B TMpupoge, usnydeHue CoJiHLA, 3amep3aHue BOJ0EMOB,
MOpCKHe Opu3bl; 00pa3oBaHKe pOCH], TyMaHa, UHesI, CHera

2.17 | TexHuuecKWe YCTPOWCTBA: Kalwiisipbl, IIPUMepPbl HCIIOJb30BaHUS KPUCTAJIJIOB,
JKUJKOCTHBI TEPMOMETP, [JaTUMK TemrlepaTyphbl, TEPMOC, CHCTeMa OTOIIEHHs I0MOB,
TUTPOMETPhI, IICHXPOMETD, TlapoBasi TypOrHa, JBUTaTe/b BHYTPEHHETO CropaHuUs

3 SJIEKTPOMATHUTHBIE ABJIEHUA

3.1 OsekTpusalus Tesl. JIBa BUa 3/IeKTPUUYECKUX 3apsiZioB

3.2 BsaumogericTBue 3apsokeHHBIX Tesl. 3akKoH KyrnoHa

3.3 3aKOH COXpaHeHMs 3J1eKTPUUeCcKoro 3apsza

3.4 JJleKTpuyeckoe  rojie.  HampsokeHHOCTb — 37eKTpuueckoro  mnosisa.  [IpuHiun
CYTIepHO3ULIUU 37IeKTPUUECKUX T0J1eld (Ha KaueCTBEHHOM YPOBHE)

3.5 HocuTenu s/eKTprueckux 3apsioB. JleficTBHe 3/1eKTPUUeCKOro MoJisl Ha 37eKTpuUecKre
3apsabl. [IpOBOAHUKY U JU31€KTPUKH

3.6 [TocTOSIHHBIM 5/1eKTPpUUeCKUN TOK. [leMcTBUSL syieKTpuyeckoro Toka. Cusa TOKa.
Harnpspxenue.
=4

t
A
U=—
q
3.7 OJIeKTpUYeCKOoe COIPOTUBJIEHUE. Y Ie/IbHOe 3/IeKTPUYEeCKOe COIPOTUBIIeHUE:
[
R_Pl
S
3.8 3akoH OMa /71 y4acTKa 371eKTPUYeCcKOM Lemnu:
U
[=—
R
3.9 [TocnegoBaresibHOE COelUHEHNE TTIPOBOJHUKOB:

11212;U2U1+U2;R:R1+R2.
Hapanneanoe coeaqriHEHNE IMTPOBOAHUKOB PABHOT'O COIIPOTHUBJ/IEHUSA:




R
U1:U2;I:h+Iz;R=?1.

CMelllaHHbIe CoeJMHEHWA ITPOBOAHHNKOB

3.10 |PaboTa 1 MOIIIHOCTb 3/IEKTPUUECKOTO TOKA.
A=U-1-;P=U"1

3.11 |3akoH [xoysns-JleHLa:

Q=F-R-t

3.12 | OmbIT OpcTesa. MarHuTHoe Tojie TIPIMOTO MPOBOAHMKA C TOKOM. JIMHUMM MarHWTHOM
WH/YKL[UA

3.13 | MarHuTHoOe 1oJjie ITIOCTOSIHHOIO MarHuTa. B3anmoaencTBre NoCTOSSHHBIX MAarHUTOB

3.14 | [delicTBYe MarHUTHOTO T10JIsI Ha TMIPOBO/HUK C TOKOM

3.15 OnbiTel Papages. SIByeHNe 3/1eKTPOMarHUTHOM UHAYKLWK. [IpaBuo JleHua

3.16 |TIpakTHueckue pabOTHI
W3mepeHue 3/1eKTpUYECKOrO COMPOTHB/IEHUS Pe3UCTOPa; MOLIHOCTH 3JIEKTPUYECKOro
TOKa; pabOThI 37IeKTPUUECKOTO TOKaA.

WccnenoBanue 3aBUCMMOCTH CU/BI TOKA, BO3HUKAIOIErO B MPOBOJHUKE (Pe3UCTOPHI,
JlaMII0yYKa), OT HarpsbKeHUs] Ha KOHL[aX MPOBOJHUKA; 3aBUCHMOCTU COTIPOTUBJ/IEHHUS OT
JJIMHbl TPOBOJHUKA, IUIOLIaAX €ero IIOMepevyHoro CeueHusi M YZeJbHOro
COMPOTHUBJIEHUS.

[IpoBepka mpaBW/Ia [ 3/71€KTPUYECKOTO HampsDKeHWs IIpU  [10C/1e[0BaTe/lbHOM
COelMHEHUM TIPOBOJHUKOB; TpaBW/ia Jii CWIbl 3JIEKTPUUECKOTO TOKa IpU
rapasijieJisHOM COeIMHEeHNH TTPOBOHUKOB (Pe3UCTOPbI U JIaMIIOUKA)

3.17 |®usuyeckue sBAeHUSI B TNPUPOZeE: deKTpUUeCKHWe siBJieHMss B aTMmocdepe,
3/IeKTPUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOe ToJie 3eM/H, Apelid MOJ0COB, pOJib
MarHMTHOTO TI0JIS1 //151 )KU3HU Ha 3emile, TOJISIpPHOe CHsIHHe

3.18 |TexHuueckue yCTPOMCTBA: 3/€KTPOCKOIl, amriepMeTp, BOJBLTMETpP, pPeocTaT, CUeTYHK
9/IEKTPUYECKOW  JHEeprud, 3JIeKTPOOCBETUTe/bHbIE TIPUOOpPHI,  HarpeBaTe/IbHbIE
3/IEKTPONPUOOpPLI  (TIPUMEpBI), 3JIEKTPUUECKHE TPEeIOXPAHUTENH, 3JIEKTPOMArHuT,
371eKTPO/iBUraTe b MOCTOSIHHOI'O TOKa, TeHepaTop MOCTOSTHHOTO TOKa

3.19 | DsiekTpomMarHuTHbIe BOJIHBI. I111Kana 371eKTpOMarHUTHBIX BOJTH

3.20 |JIyueBas Mofenb cBera. [IpamonrHeliHOe pacripocTpaHeHHe CBeTa

3.21 | 3akoH oTpakeHus cBeta. [110cKOoe 3epkaso

3.22  |IIpenomieHue cBeTa. 3aKOH IPeIOM/IEHHS CBeTa

3.23 | ducniepcus cBeTa

3.24  |Jlun3a. Xopg yyueii B ivH3e. POKyCcHOe paccTosiHue MH3bl. OnTHYecKast Crjia JIMH3bI:




D=1/F

3.25 |T'na3 Kak ontuueckasi cuctrema. OnTuyeckue MprudOpbI

3.26  |TIpakTrueckue pabOTHI
Vi3mepeHre ONTUYECKOM CWiIbl coOWparolieid J/MH3bL; (HOKYCHOTO pacCTOSHHUS
cobupatorieid JMH3bI (TI0 CBOMCTBY PAaBEHCTBA Pa3MepOB IpeAMeTa U W300pakeHus,
KOr/ja rpeiMeT pacIioyio’keH B IBOMHOM (hoKyce), roKasaTesisi [IpeioM/IeHUs] CTeK/a.
WccnenoBanve CBOMCTBA H300pa)keHUsi, IOyUeHHOTO C TIOMOLbIO coOupatoleit
NIVH3bI; 3MeHeHUs] (OKYCHOTO PacCTOSIHUSL IBYX C/IOXKEHHBIX JIMH3; 3aBUCUMOCTH yIJia
TpeJIOMJIEHHST CBETOBOIO Jiyda OT yrJjia MaZileHUsT Ha rpaHulie "BO3yX - CTeKJIo"

3.27 | ®usudyeckue sBjeHUs B nipupoge: 3atMeHus CosHua U JIyHbl, 1jBeTa Tes, ONTUYeCKue
siByieHus1 B aTMocdepe (1iBeT Heba, pedpakiiys, pasyra, MUPaxK)

3.28 | TexHuuecKue yCTPOMCTBA: OUKH, IIEPUCKOII, hOoTOarapaT, OITHUYeCKUe CBETOBO/IbI

4 KBAHTOBBGIE ABJIEHUA

4.1 PagnoaktuBHOCTB. Anb(a-, 6eTa-, ramMmma-usnydeHus. Peakiuu anba- u 6eta-pacmaja

4.2 OmnbiThl Pe3epdop/a no paccesiHuio anbda-yactuil. [11aHeTapHasi Moie/ib aToMa

4.3 CocraB aTOMHOT0 gpa. N30TOorIbI

4.4 [Tepriof ronypacriazsa aTOMHBIX si7iep

4.5 ApepHble peaku. 3aKOHbI COXPaHEHUS 3apsiZlOBOr0 U MaCCOBOT'0 YuCe/

4.6 dusnueckue siBJIeHUs1 B TIPUPOJie: eCTeCTBeHHbIM paZiioakKTUBHbIN (DOH, KOCMUUeCKHe
JIyudl, pajJMOaKTMBHOE M3J/lyueHHe TPUPOJHBbIX MUHEPAJIOB, JelCTBUE pPaJMO0aKTHBHbBIX
W3/lyuyeHUl Ha OpraHusM 4ejioBeKa

4.7 TexHWuecKkre yCTpPOWCTBA: CIIEKTPOCKOI, HWHAUBUAYaJbHbIM [103UMeTp, Kamepa

BusnbcoHa, sijepHasi SHepreTUKa




TEMATNYECKOE INTAHUPOBAHUE

7 KJTACC
Ko/muecTBo yacos JJIeKTPOHHbIE
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (judposBbie)
Koutposibabie IIpakTuyeckue
n/n NporpamMmMsbI Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchl
Pa3zgen 1.®Pu3nKa 4 eé posib B M0O3HAHUM OKPY)Kaloliero Mmupa
bubmoreka [JOK
1.1 ®dui3MKa - HayKa 0 oze 2
MBI - HAYRa O HPHPOA https://m.edsoo.r/7f416194
1.2 dusnyeckue BeTUYMHbI 2 1 Bubmorexa [JOK
https://m.edsoo.ru/7f416194
bubnmoreka [JOK
1.3 E 7 2 1
CTeCTBEHHOHAYYHbI MeTO/, TTI03HaHUS hitps://m.edsoo.n/7f416194
WNtoro no paspeny 6
Pa3pgen 2.IlepBoHavyanbHbIE CBeIeHUs1 0 CTDO€HUH BelieCcTBa
b K
2.1 CTtpoeHue BellleCTBa 1 ubmmotexa O
https://m.edsoo.ru/7f416194
59 [Br>keHHe U B3aUMO/eMCTBUE YaCTHUL] ) 1 Bubmoteka LIOK
) BeIeCTBa https://m.edsoo.ru/7f416194
bub6 OK
2.3 ArperaTHble COCTOSIHHS BelleCcTBa 2 nomotexa [
https://m.edsoo.ru/7f416194
Uroro nio pasgeny )
Pa3pen 3./IBuikeHHe ¥ B3aMoJeiicTBHe TeJl
3.1 MexaHuyeckoe [BUXeHUe 3 bubnuoreka LIOK




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

3.2 Nuepuus, macca, II0THOCTh 4 1 bubmorexa [JOK
https://m.edsoo.ru/7f416194
3.3 Cuna. Bugpel cun 14 1 2 Brbmorea LOK
https://m.edsoo.ru/7f416194
Wroro no pa3peny 21
Pa3zpgen 4./laB/1ieHre TBEPABIX TeJl, )KHAKOCTeH U ra3oB
41 [Hasnenve. Ilepenaua faBeHust TBEPAbIMU 3 Bubmoteka LIOK
) TeJaMH, JKUIKOCTSIMM Y ra3amMu https://m.edsoo.ru/7f416194
4.2 [aBieHune XUJKOCTU 5 Brbmorea LIOK
https://m.edsoo.ru/7f416194
b K
4.3 ATMocdepHoe aByieHUe 6 nbmorexa LO
https://m.edsoo.ru/7f416194
44 [elicTBUe )KUKOCTH Y ra3a Ha MOTPY>KEHHOe 7 1 3 bubmoreka [JOK
' B HUX TeJI0 https://m.edsoo.ru/7f416194
Nroro no pazpeny 21
Pa3pen 5.PaboTa 1 MOIHOCThb. JHEPruUsi
b K
5.1 PaboTa 1 MOIITHOCTH 3 1 nbnmorexa IO
https://m.edsoo.ru/7f416194
b K
5.2 [IpocThie MexaHU3MBbI 5 1 nbnmorexa L0
https://m.edsoo.ru/7f416194
5.3 MexaHuuecKas SHeprus 4 1 1 Bubmorexa [JOK
https://m.edsoo.ru/7f416194
Wroro no paspeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 12




8 KVIACC

KosuuecTBo yacos JJIeKTPOHHbIEe
HaumeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne n/n Kourponbneie IIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboThI paboTsI
pecypcsl
Pazgen 1.TensioBble AB/I€HUA
. bubnmoreka [JOK
1.1 7
(CTpoetive i CBOHCTBA BelLjecTsa https://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
1.2 T 21 1
CTIOBBIE MPOHECCH > https://m.edsoo.ru/7f4181ce
Nroro no pazpeny 28
Pa3pgen 2.9/1eKTpuyecKre U MarHUTHbIE SIBJICHUS
21 DJIeKTpUYeCKUe 3apsi/ibl. 3apsKeHHbIe Tesa 7 1 bubmmoreka LIOK
) ¥ X B3aUMO/IeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIN 371eKTPUYECKUM TOK 20 1 7 Bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIe SIB/IeHUS 6 1 1.5 Bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
bubmoreka [JOK
2.4 3 4
/ICKTPOMArHHTHA MHAYRIMA https://m.edsoo.ru/7f4181ce
Uroro nio pasgeny 37
Pe3epBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KVNIACC

KosuuecTBo yacos JJIeKTPOHHbIEe
HaumeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne n/n Kourponbneie IIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboThI paboTsI
pecypcsl
Pazgen 1.MexaHuueckue sABJIeHUA
11 MexaHnueckoe /IB)KeHHe U CIIOCOObI ero 10 1 Bubmoteka LIOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmoreka [JOK
1.2 B3aumogeiicTBre Ten 20 1 3 1
https://m.edsoo.ru/7f41a4a6
bubmoreka LIOK
1.3 3aKOHbI COXpaHEeHUs 10 3 nommorexa I
https://m.edsoo.ru/7f41a4a6
Wroro mno pa3peny 40
Pasgen 2.MexaHuuyecKue Ko/ie0aHus U BOJTHbI
bubmoreka LIOK
2.1 MexaHWuecKue KojaebaHust 7 3 nomorexa [
https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHuyeckyre BO/HbI. 3ByK 8 1 3 nbmaotexa [O
https://m.edsoo.ru/7f41a4a6
Nroro no pazpeny 15
Pa3pen 3.9/1eKTpoMarHuTHOE 110/1€ ¥ 3/IeKTPOMarHUTHbIE BOJIHbBI
31 OJIeKTPOMarHUTHOe I10J1e U 6 ) bubnuoreka LIOK
) 3/1IeKTPOMAarHUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6
Wroro 1o pa3zeny 6

Pa3pgen 4.CBeToBEbIe sIB/IEHNSA




bubmoreka [JOK

4.1 2
3AKOHPI PACMPOCTPAHEHHS CBeTa 6 https://m.edsoo.ru/7f41a4a6
4.2 JIVH3bI ¥ ONTUYeCKre PUOOPEI 6 3 Bubmiorexa [IOK
https://m.edsoo.ru/7f41a4a6
4.3 Pa3nio)keHue 6esioro ceera B CIIEKTP 3 2 Bubmiorexa [IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pa3peny 15
Pa3zpgen 5.KBaHTOBBIE SIB/IEHUA
5.1 Wcnyckanve U norJionjeHye cBetTa aToMoM 4 1 bubmmorexa OK
https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
52 (CTpoetite aTOMHOTO Aapa 6 1 https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
. b | 7 1
53 AACPHBIE peaitiin https:/m.edsoo.rw/7f41ada6
Nroro no pazpeny 17
Pa3pen 6.IToBTOPUTE/IEHO-0000 1AM MOAY/TH
6.1 [ToBTOpeHUe 1 0600I1IeHHEe COZEeP>KaHUS 9 ) Bubmoteka LIOK
) Kypca ¢u3uku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Wroro no paspeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27




KAJIEHJAPHO-TEMATNYECKOE IVIAHUPOBAHUE

7 KIIACC

n/n

Tema ypoka

KosmmuecTBO yacoB

Bcero

KouTposibHbIE
padoThI

IIpakTyecKkue
padoThI

Hara
U3yYeHHs

JJIeKTPOHHBIE

uudpoBbie
o0pa3oBarTe/ibHbIE

pecypchbI

®du3MKa — Hayka O [pUpoze.
ABnenus npupoabl

dusnueckue IBIeHUSI

du3nyeckre BeTMYUHBI U UX
v3MepeHue

Ypok-uccnenosanue "Vi3mepenue
TeMIlepaTypbl IPY MOMOLLU
JKAJLKOCTHOI'O TepMOMeTpa U JlaTunKa
TeMIlepaTypsl"”

MeTopbl Hay4YHOT O NTO3HAHUS.
Onucanue GpusnMuecKux siBJIEHUM C
TOMOILbI0 MOJienen

Ypok-uccnenosanue "IIpoBepka
TUMOTe3bl: 1aIbHOCTD MOJIETA LIapyKa,
TMYyI1[€HHOT0 FTOPU30HTa/IbHO, TeM
Oosnbliie, yeM OOJbIIIE BBICOTA ITyCKa"

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

Ctpoenue BerjectBa. OTbITHI,
Jl0Ka3bIBaroI1e JUCKPeTHOe
CTpOeHUe BelljeCcTBa

bubmoreka [JOK
https://m.edsoo.ru/ff09fe0a




bubnmoreka [JOK

yHpyrocty. 3akoH I'yka

8 HBikerue YacTHL BelecTsa https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 10
9 Ha0JTFOIEHHIO TEMJIOBOTO PaCITUPEHUs
ra3soB»
10 ArperaTHble COCTOSIHUS BellleCcTBa
Oco6eHHOCTH arperaTHbIX COCTOSTHUM
11 Bo/ibl. O600IIIeHMe TI0 pa3jeny bubmoreka LJOK
«ITepBoHavabHBIE CBELIEHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHH BellleCTBa»
MexaHuyeckoe JBUKEHUe.
12 PaBHOMepHOe U HepaBHOMepHOe Bubmiorexa [TOK
https://m.edsoo.ru/ff0a05c6
JIBIDKEeHHe
bubmoreka [JOK
13 Ckopocts. EAHHHLEI CkopocTH https://m.edsoo.ru/ff0a079¢
14 Pacuyer nyT U BpeMeHHU IBVKeHUs Bubmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — Mepa bubmoreka LJOK
WHEPTHOCTH TeJl https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTE BejecTBa. PacueT Macchl bubmoreka LIOK
1 oObeMa TeJia o ero MI0THOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast pabota «OrnipeeneHue
TJIOTHOCTHU TBEPJOro Teja»
18 Perrenne 3agau 1o teme "[1JI0THOCTB bubmoreka [JOK
BeljecTBa" https://m.edsoo.ru/ff0al123c
Cuia Kak xapakTeprCcTUKa
19 B3auMozencTBus Ten. Cuna




JlabopaTopHasi pabora «/3yueHue
3aBUCHUMOCTH PaCTsDKEHHUS

20
(mecdopmariyin) IPY>KUHBI OT
TIPUJIO’KEHHOU CUJIBI»

21 [[ABnenue Tarorenus. Cusa TsHKeCTU
Cas3b Me CUJIOW TSDKECTH U

. A bubmioreka LIOK
22 Maccoi Tesa. Bec tesa. PerieHue
R . https://m.edsoo.ru/ff0a1778
3a7au 1o Teme "Cuja TsDKeCTH

73 Cuna TsKeCTy Ha Ipyrux IiaHeTax. bubmoreka LIOK
du3nueckue XxapakTepyuCTHUKU IIaHeT https://m.edsoo.ru/ff0a1502

bubnmoreka [JOK

24 Nsmepenune cun. [JluHamomeT

P A P https://m.edsoo.ru/ff0al18cc
bubmoreka LIOK

25 Bec Tena. HeBecomocTb nomorexa [

https://m.edsoo.ru/ff0al1778
CroxxeHue IBYX CWJI, HarlpaB/e€HHBIX
N ABYE N P bubnmoreka [JOK

26 10 OJHOU TIPSIMOM.

. https://m.edsoo.ru/ff0ala70
PaBHOgelCcTBYIOIast CUIT

57 Pemrenue 3aziau 1o Teme
"PaBHOgelCcTBYOIIas cu”

)8 Cua TpeHus v eé Buzibl. TpeHue B bubmoreka [JOK
MPUPO/IE U TEXHUKE https://m.edsoo.ru/ff0a1b9c
JlabopaTopHast pabora «/3yueHue
3aBUCHMOCTH CUJIbl TPEHUSI

bubmoreka [JOK
29 CKOJIb)XeHUS OT CUJIbI IaBJIeHUs U
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAKLIUXCS
TOBEPXHOCTEN»
30 PeiieHuve 3a1au Ha omnpe/ienieHre

PaBHO/|EMCTBYIOLLel CUIIbI




Perenue 3agau no temam: «Bec
Tesia», «['paduueckoe n3obparkeHue

bubmoreka [JOK

31
cun», «Cunbl», «PaBHOAEUCTBYIOIIAs https://m.edsoo.ru/ff0alde0
CHUD»

KoHTponbHast paboTa 1o TeMaMm:
«MexaHWUeCKoe ABUKeHHe», «Macca,

32 IUVIOTHOCTBY», «Bec Tena»,
«['padrueckoe n300pa>keHUE CUIT»,
«Cubi»

33 Hapnenne. CriocoObl yMeHbIIIEHUs U bubmoreka LIOK
yBeJINUeHUs [AB/IeHUS https://m.edsoo.ru/ff0a20a6
[aByieHue rasa. 3aBUCUMOCTb

) BubmoTeka LIOK
34 JlaB/IeHUs ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMIlepaTyphbl
[lepenaua faByieHus1 TBEPABIMU
PEAATA A PA BubmoTeka LIOK
35 TeJlaMU, )XUJKOCTSIMU U Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3akoH [lackasns

36 [laBjieHue B )XUJIKOCTH U rase, bubmoreka LIOK
BbI3BaHHOE /IeiCTBUEM CUJIbI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Perienue 3azmau o teme «/laBieHue B bubmoreka [JOK
JKUJKOCTH U rase. 3akoH ITackans» https://m.edsoo.ru/ff0a2826

bubmoreka LJOK

38 Coob1jarormmecs: Cocypl

Harorh YA https://m.edsoo.ru/ff0a2970
bubmoreka [JOK

39 I'mapaBmMueckuii pecc

AP P https://m.edsoo.ru/ff0a3136

40 Manowmetpsl. ITopmiHeBon
JKUJIKOCTHBIM HacoC

41 ATMocdepa 3eM/M U IPUUMHBI €€ bubnuoreka LIOK




https://m.edsoo.ru/ff0a2b5a

CylL[eCTBOBaHUS
42 Bec Bo3yxa. ATMochepHoe bubmoreka LJOK
JaBjieHUe https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMochepHOTo JaB/ieHusl. bubmuoreka LIOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTh aTMOC(epHOro
44 aBJIeHUs OT BBICOTHI Ha, OBHEM bubmmorexa OK
A A YP https://m.edsoo.ru/ff0a2fc4
MOpst
45 BbapomeTp-anepounj. ATMocdepHoe bubmoreka [JOK
JlaBJ/IeHre Ha Pa3/IMUHbIX BbICOTax https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o teme "
ATMmocdepHoe faBieHue"
HetlicTBUe KUJKOCTH Y ra3a Ha
47 ror e€HHOe B HUX TeJI0 bubmorexa OK
24 ' https://m.edsoo.ru/ff0a3276
ApxumejoBa cua
JlaboparopHast pabota «OrnipejeneHue
48 BbITQ/IKUBAIOLL[el CUJIBI, bubmoreka LIOK
JIeMCTBYIOLLIEH Ha Teslo, MOrPy>KeHHOe https://m.edsoo.ru/ff0a33fc
B JKUJKOCTb»
JlaboparopHast paboTa 110 Teme
49 «MccnenoBanye 3aBUCMMOCTH Beca Bbubmoteka LIOK
TeJa B BoZie OT 00BbEMa TOrpy>KeHHOU https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YaCTH Tesia»
b K
50 [InaBaHue Ten nbmmorexa LO
https://m.edsoo.ru/ff0a3a96
JlabopaTopHast paboTa
51 "KoHcTpyupoBaHue apeoMeTpa Uiu

KOHCTPYUPOBaHUe JIOKU U




52

oripefiesieHre eé rpy30nogbEMHOCTH"

Peluenue 3azau 1o temam: «IlnaBanue
cyzoB. Bo3ayxoruiaBaHue»,
«[laBneHre TBePABIX Te, XXUAKOCTeH
KN ra3oB»

bubmoreka LJOK
https://m.edsoo.ru/ff0a3654

53

KonTposibHast paboTa 1o Teme
«[JaByieHre TBep/bIX TeJI, )KUJKOCTeN
KN ra3oB»

54

MexaHuueckasi pabota

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

55

56

MortHoCTb. EAMHULIEI MOIITHOCTH

Ypok-uccnenosanue "Pacuét
MOIITHOCTH, pa3BUBaeMoOi Ipu
rnoabéme I10 JieCcTHUL|E"

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

57

58

59

[IpocTeie MexaHu3Msbl. Pbiyar.
PaBHOBecue cu Ha peluare

Poiuary B TexHUKe, OBITY U IPUPO/IE.
JlaboparopHast paboTa
«/ccnenoBaHue YCIOBHA PaBHOBECHS
pblyara»

Perrenue 3a7iau 110 Teme «Y C/IOBUSA
pPaBHOBEeCHS pbluara»

0.5

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

bubnmoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

KoadduiyeHT nose3Horo aAelcTBust
MexaHu3Ma. JlaboparopHasi pabora
«3mepenue KII/] Hak/1IOHHOM
IIJIOCKOCTH»

0.5

61

Perienue 3az1au o Teme "Pabora,

bubmoreka [JOK




62

MOLLIHOCTb, KITI"

MexaHuyueckas SHeprus.
Kunetnueckas ¥ noteHuanbHas
SHeprus

https://m.edsoo.ru/ff0a4c48

bubmioreka LIOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHeHUs1 MeXaHUYeCKOou
SHepruu

YPOK-3KCIIepUMEHT 110 TeMe
"OKCcrnepuMeHTabHOe Orpejie/ieHue
M3MeHeHHsI KWHeTUYeCKOu 1
MOTeHL[MaTbHOW SHepruu Npu
CKaTbIBAHUU TeJla TI0 HAK/IOHHOM
TJIOCKOCTH"

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

65

66

KoHTposibHast paboTa 1o Teme
«PaboTa ¥ MOIIIHOCTb. DHEPrHUsi»

Pe3epeHbiit ypok. Pabora ¢ TekcTamu
1o Teme "MexaHHUUeCKOe JIBWKeHHe"

bubmoreka [JOK
https://m.edsoo.ru/ff0adee6

67

Pe3epeHbIli ypok. PaboTa ¢ TekcTamu
1o teme "JlaBjieHue TBEPABIX TeJl,
JKUJIKOCTEeH 1 ra3oB"

Bbubmoteka LIOK
https://m.edsoo.ru/ff0a4ffe

68

Pe3epeHbIli ypok. PaboTa ¢ TekcTamu
o TeMe "Paborta. MOIIHOCTb.
OHeprus"

OBIIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

12




8 KVIACC

KomuecTBo yacos JJIeKTPOHHbIE
Ne Jdara uudpoBbie
Tema ypoka Konrponbnueie  IIpakTnueckue
n/n Bcero H3ydyeHUs1 oOpa3oBaTe/IbHbIE
paboTsI paboThI
pecypchbl
OcHOBHBI€ 0JI0’KeHUST MOJIEKYJISIPHO-
N bubnmoreka [JOK
1 KUHETUYeCKOW TeOPUHU U UX OIbITHbIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPXKAeHUS
2 Macca 1 pasmep aTOMOB U MOJIEKYJT 1
3 Mogenuv TBEpAOro, )XUAKOTO U 1 bubmoreka [JOK
ra3000pa3HOro COCTOSTHUM BelllecTBa https://m.edsoo.ru/ff0a540e
OO6BsicCHeHHe CBOMCTB TBEPAOTO,
4 YKUTKOTO ¥ ra3000pa3HOro COCTOSIHUMN 1
Bell|eCTBa Ha OCHOBe T10JIO)KeHHUH
MOJIEKY/ISIPHO-KUHETUUECKOM TeOpUU
bubmoreka [JOK
5 Kpucrannuueckue u amopgHsble Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauunBaHue Y Kanu/IsipHOCTb. 1 bubmoreka LIOK
[ToBepxXHOCTHOe HaTsKeHHe https://m.edsoo.ru/ff0a5530
7 TeruioBoe paclIvpeHue U cxaTue 1 bubmorexa OK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIeparypsl CO
8 CKOPOCTBIO TEMJ/IOBOTO JIBHKEHUSI 1
4yacTull
9 BHyTpenHsist sueprust. Crioco6bt 1 bubmoreka LIOK

V3MeHeHUs BHyTPeHHel SHepruu

https://m.edsoo.ru/ff0a5c60




bubnmoreka [JOK

10 Buaer renonepesat https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHLus "TIpakTryeckoe

1 WCIO/Tb30BaHKe TeIJIOBbIX CBOMCTB bubmuoreka LIOK
Bell[eCTB ¥ MaTepHUasoB B LIesax https://m.edsoo.ru/ff0a65c0
sHeprocbepexeHus"

12 KonuuectBo TerioTel. Y aenbHas bubmuoreka LIOK
TernI0eMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHMe TeryioBoro banaHca. Bubmoteka LIOK
TeriooOMeH U TeIJIOBOe paBHOBeCHE https://m.edsoo.ru/ff0a7088
JIabopatopHasi paboTa

14 "UccnenoBanue sBeHUS bubmoreka [JOK
TerioobMeHa TIpyU CMeITMBaHUH https://m.edsoo.ru/ff0a6a98
X0JIOAHOM U ropsiueit BozbI"
PacueTr KonmuecTBa TeIjioThl,

15 HeobX0IUMOTr0 /7151 HarpeBaHUs Tefa
Y BbIZIEJIIEMOT0 UM TNIPU OXJIaXK/|€HUU

16 JlaboparopHast paboTta "OrmpeeneHue bubmoreka LIOK
yZleNTbHOW TeII0eMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprud TOIUIMBA. Y /ie/ibHas TervioTa bubmoreka [LJOK
CrOpaHust https://m.edsoo.ru/ff0a7b5a
[InaBienve u oTBepeBaHue

18 KPUCTa/UTMYECKUX TeJl. Y jenbHas Bubmorexa IOK

https://m.edsoo.ru/ff0a71d2

TeMJI0Ta MJ1aBaeHUs

19 JlaboparopHast paboTta "Ormpe/ienieHue bubmoreka LIOK
y/leJIbHOM TeTIOThI T/1aB/ieHus Jiba" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3oBaHue U KOHZEHCAIHS. bubmoreka [JOK

WcrniapeHue

https://m.edsoo.ru/ff0a740c




21

22

23

Kumnenue. Y jenbHas Teriota
rapooOpa3oBaHMsI Y KOH/IeHCal[UH.
3aBUCUMOCTb TeMIepaTypbl KUTIeHHUs
oT aTMoC(epHOro JlaB/eHUst

BnaxxHocTh Bo3zayxa. JlaboparopHast
pabota "OmpeeneHue
OTHOCUTEJIbHOM B/IaXKHOCTU BO3Ayxa"

Pertienne 3a/1au Ha oripeiesieHHe
B/IQ’KHOCTH BO3/lyXa

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

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

24

[TpuHIMITEI PabOTHI TETIOBBIX
nBuraresieii. [TapoBasi TypOvHa.
[BuraTeyib BHyTpeHHero CropaHusi

25

26

27

KII/I TeryioBoro aAsurare’isi.
TeruioBble ABUTaTeM U 3alliUTa
OKpY’KarolLer cpefibl

3aKOH COXpaHeHHUs U IIpeBpallleHUs
SHEepPIruM B TeI/IOBBIX MpoLjeccax

[ToaroToBKa K KOHTPOJILHOM paboTe
1o TeMe ""TerioBble SIB/IEHUS.
M3MeHeHMe arperaTHbIX COCTOSIHUM
BeljecTra"

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

Bbubmoteka LIOK
https://m.edsoo.ru/ff0a83f2

28

KoHTposibHast paboTa 1o Teme
"TersioBble siBeHUs. VI3MeHeHne
arperaTHbIX COCTOSIHUM BeljecTBa"

bubmoreka LJOK
https://m.edsoo.ru/ff0a86ae

29

30

OnekTpu3anys Ter. [IBa poja
3JIEKTPUUECKHX 3apsi/IOB

Ypok-uccienosanue "OneKTpUusanus
Ten UHAYKLUEeN U Npr




COTIPUKOCHOBEHUU"

B3aumogencTBure 3apsyKeHHBIX TeJl.

bubmoreka LJOK

31 3akoH KysioHa https://m.edsoo.ru/ff0a87e4
OJIeKTpUYecKoe IioJie.

39 Hanpsi>keHHOCTB 3/IeKTPUYecKoro bubmuoreka LIOK
nosist. [IpyHOUn cynepnosunumn https://m.edsoo.ru/ff0a8a0a
3/1eKTPUUECKUX MoJjien
Hocurenu syekTpuueckux 3apsioB.

33 OnemeHTapHbI 3apsf. CTpoeHue
aToma

34 IIpoBOAHWKY U AU3NEKTPUKU. 3aKOH bubmmoreka LIOK
COXpaHeHus 3JIeKTPUYEeCKOro 3apsiia https://m.edsoo.ru/ff0a8ef6

35 PelieHue 3a/1au Ha rp¥MeHeHHe bubmoreka [JOK
CBOMCTB 371eKTPUUECKHUX 3apsiZioB https://m.edsoo.ru/ff0a90cc
ONeKTpUYeCcKui TOK, YCJIOBUS €ro

36 Cyll{eCTBOBaHUs. MICTOUHMKU bubmorexa OK

https://m.edsoo.ru/ff0a95a4

3/IeKTPUYECKOro TOKa

37 [eicTBus 5/1eKTPUUECKOr0 TOKa bubmorexa HOK

https://m.edsoo.ru/ff0a96b2

Ypok-uccniegoBanue "/lelicTBue

38 3/7IEKTPAYECKOTO T10JI51 Ha MPOBOJHUKHA 1
Y JU3J1eKTpUKU"

39 OJIeKTPUYECKUM TOK B MeTasllax, bubmoreka LIOK
JKHUIKOCTSIX U rasax https://m.edsoo.ru/ff0a9838

40 OneKkTpyUueckas Lielb U eé COCTaBHbIe
yacTu

41 Cuna Toka. JTabopaTopHasi paboTa 0.5 bubmmoreka LIOK

"M3mepeHue U peryivpoBaHue CUJIbI

https://m.edsoo.ru/ff0a8bd6




TOKa"

OneKTpruyecKoe HarpsokeHue.
BonbT™metp. JTabopaTtopHast paboTa

bubmioteka LIOK

42 0.5
"M3mepeHue U peryavMpoBaHue https://m.edsoo.ru/ff0a9e14
HarnpsokeHus"
43 CormnportyvBrieHre TPOBOJHMUKA. bubmoreka LJOK
Y penbHOe CONpOTHBIIeHYE BelljeCTBa https://m.edsoo.ru/ff0aa738
JlabopartopHasi paboTa "3aBUCMMOCTb
44 3/1IeKTPAUYECKOr0 COTNPOTHUB/IEHUS 1 bubmoreka LIOK
IIPOBOJHMKA OT €ro JJ/INHEI, IJIOaau https://m.edsoo.ru/ff0aa738
TI0IIepeyHoro ceueHus1 U Marepuasna"
3aBUCUMOCTb CHUJIbI TOKA OT
45 HanpspkeHus. 3akoH OMa /151 yyacTKa bubmmorexa HOK
P ' AL YH https://m.edsoo.ru/ff0aa44a
Lernu
JlaboparopHast paboTa
"WccnenoBanre 3aBUCUMMOCTH CUJTBI
46 TOKa, U, ero uepes pesucTop, OT 1 bubmorexa OK
» VTR pesp P https://m.edsoo.ru/ff0aa04e
COMPOTHBJIEHHUSI Pe3UCTOpa U
HarpspKeHUst Ha pe3ucTope”
47 [TocnenoBarenbHOE U NapasienbHOe
CoelMHeHUs] IPOBOJHUKOB
JIabopartopHasi paboTta "TIpoBepka
48 TpaBWIa CJ10KeHUs! HallpsKeHWH NpU 1 Bbubmoteka LIOK
10C/1eJ0BaTe/IbHOM COeJUHEHUHU [IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JlaboparopHast pabota "TIpoBepka
PaTOPHA P PoBEp bubnuoreka LIOK
49 rpaBusia AJis CUJbl TOKa NPU 1

Trapasiie/TlbHOM COeIUHEHUH

https://m.edsoo.ru/ff0aadle




pe3ucTopos”

Perienue 3a1au Ha NpyMeHeHUe

bubmoreka LJOK

50 3akoHa OMa /171 pa3/InuyHoro
ATAD https://m.edsoo.ru/ff0aaf8a
CoelMHeHUs IPOBOJJHUKOB
51 PaboTa ¥ MOIIIHOCTb 3JIEKTPUUYECKOTO bubmuoreka LIOK
TOKa. 3aKoH [Ixoyns-JleHua https://m.edsoo.ru/ff0ab124
JTaboparopHast pabota "OmnpezesneHue
52 abO0TBI ¥ MOILI[HOCTH 3/IEKTPUUECKOTO bubmmorexa OK
P N B P https://m.edsoo.ru/ff0ab3e0
TOKa
OnekTpuuecKue ey U oTpeouTeu
. BubmoTeka LIOK
53 3/IEKTPUYECKON SHEPTUH B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
[ToaroToBKa K KOHTPOJIbHOM paboTe
1o TemMe "DJeKTpuyeckKre 3apsi/ibl.
bubmoreka [JOK
54 3apsKeHHbIe Teja U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMozeucTBuUs. [10CTOSHHBIN
371eKTPUYeCKUH TOK"
KoHTposibHast paboTa 1o Teme
"DnekTpyuueckyre 3apsbl.
bubmoreka [JOK
55 3apsbKeHHbIe Tesa U UX
. . https://m.edsoo.ru/ff0abea8
B3auMozeucTBuUs. [10CTOSHHBIN
3/1eKTPUYeCKUM TOK"
56 [TocTosiHHBIE MarHUTBI, UX
B3alMO/IeNCTBUE
57 Ypok-uccienosanue "M3yueHuve bubmoreka LIOK
T10J1el MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
cg MarnauTHoe 1osie. MarHutHoe mnoJie bubmoreka LIOK

3eM/I1 U ero 3HaueHue AJId X)KM3HU Ha

https://m.edsoo.ru/ff0acOba




59

3emie

OmnbIT Opcresa. MarsuTtHoe 1oje
3/IeKTPAYECKOro Toka MarHuTHoe
T10J1e KaTyLIKHA C TOKOM

bubmioreka LIOK
https://m.edsoo.ru/ff0ac1d?

60

[IpumeHeHNe 3/1eKTPOMarHuTOB B
TexHuKe. JTabopaTopHast paboTa
"M3yueHue [eCTBUSI MarHATHOTO
T10JI1g Ha TMPOBOJHUK C TOKOM"

0.5

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

61

O/eKTpoBUraresib IIOCTOSHHOTO
TOKa. VMcrnosnb3oBaHue
3/IeKTpO/BUraresied B TEXHUUeCKUX
yCTPOWCTBax U Ha TPAHCIIOPTe.
JlaboparopHast paboTa
"KoHcTpyupoBaHue U UsyuyeHue
paboTkI 3/1eKTpOABUTaTE A"

bubmoreka [JOK
https://m.edsoo.ru/ff0ac86c¢

62

OrmbiTel @apazes. 3akoH
3/IeKTPOMarHUTHOW UHAYKLIUH.
IIpaBuno JleHua

63

OnektporeHeparop. CriocoObI

osydyeHus BJ'IEKTpI/IquKOIL/I" SHEepruu.

OJIEKTPOCTAHL[MX Ha
B0O300HOBJ/ISIEMBIX UCTOYHUKAX
HEeprumn

64

[ToAroToBKa K KOHTPOJILHOU paboTe
I10 Teme "DJIeKTpUUeCcKue U
MarHuTHEIe BIeHus"

65

KonTtpospHast pabota o Teme
"DneKTpruecKre U MarHUTHbIE
SBJIeHUS"

bubmoreka [IOK
https://m.edsoo.ru/ff0acb14




66 Pe3epBHbIit ypoK. PaboTa ¢ TeKcTamMu 1 bubmuoreka LIOK
1o TeMe ""TerioBblie siBieHUS" https://m.edsoo.ru/ff0acc5e
Pe3epBHbIit ypoK. PaboTa ¢ TekcTamMu
" o bubmoreka LJOK
67 1o Teme "[1oCTOSIHHBIN 1
. https://m.edsoo.ru/ff0acdc6
3/1eKTPUYeCKUI TOK
68 Pe3epBHbIii ypok. PaboTa c TekcTamu 1
1o TeMe "MarHuTHbIe SIBJeHUS"
OBIIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOI'PAMME




9 KVNIACC

KommuecTBo yacos JJIEKTPOHHBIe
Ne Jdara nudpoBbie
Tema ypoka KonTponbabie IIpakTHueckue
n/n Bcero H3ydYeHUs1 oOpa3oBaTe/bHbIE
paboThI paboTsI
pecypchl

1 MexaHuyeckoe JBUKEHUe. 1
MarepuanbHasi TOUKa

9 Cucrema orcuera. OTHOCUTE/IBHOCTD 1 bubmoreka LIOK
MeXaHHUUeCKOT0 OBUKEeHHS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe NpsIMO/IMHEeHOoe 1 Bbubmoteka LIOK
JBIDKEHHe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NpsiMOTMHeHHOe

4 JIBwkeHue. CpefHsiss U MTHOBEHHas 1
CKOPOCTb

5 [IpsiMonMHertHOe paBHOYCKOPEHHOe 1 bubmoreka LIOK
[IBIDKeHHe. Y CKopeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb TIPSIMOJTMHEUHOTO

6 PaBHOYCKOPEHHOI'O JBIKEHUS. 1
I'paduik ckopoctu
JIabopatopHasi pabota "OmnpeieneHve

. YCKOpEeHUs Tejia pu 1 1 bubmioreka LJOK
PaBHOYCKOPEHHOM [IBU)KeHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TJI0CKOCTH"

8 CBobopHoe magieHye Tes. OMnbIThI 1
lanmunes

9 PaBHOMepHOe JBU)XKeHue 110 1 bubmoreka IIOK




OKpy>kHOCTH. [Tepuoz v yactora
obparrienust. JIuHelHasi ¥ yriaoBast
CKOPOCTH

https://m.edsoo.ru/ff0ael176

10 LleHTpoCcTpemMuTe/NIEHOE YCKOPEHUE
1 [TepBeiii 3akoH HeroToHa. BekTop bubmuoreka LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
1 Bropoii 3akoH HeroToHa. bubnuoreka LIOK
PaBHOzeliCcTBYIOIIIad crla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HeloToHa. bubmoreka IIOK
Cyrmepriosuuys cui https://m.edsoo.ru/ff0ae982
14 PeluieHue 3a1au Ha rpYMeHeHHe bubmoreka LIOK
3aKOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmoreka LIOK
15 Cuna ynpyrocru. 3akor I'yka httDs://m.edsogru/fanecaZ
16 Peluenue 3azau ro teme «Cuna
YIPYroCTH»
17 JlaboparopHast paboTa «OrnipeeneHue bubmioreka LJOK
JKeCTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0aee28
18 Cna Tpetis Etlffsj?/ljgeeciigrou/}:fo‘af738
19 Peluenue 3azau ro treme «Cuna bubmioreka LJOK
TPEeHUsT» https://m.edsoo.ru/ff0afa26
20 JlaboparopHast paboTa "Ormpe/ienieHue bubmoreka IIOK
Ko3(pduieHTa TpeHUs1 CKOMbXeHus " https://m.edsoo.ru/ff0af8be
Pemmenue 3amau no Teme "3aKOHBI
21 Hetotona. Cuna ynpyroctu. Cuna Bubmorexa [IOK
. https://m.edsoo.ru/ff0afb8e
TpeHusi
22 Cusa TsKeCTy 1 3aKOH BCEMHUPHOI'0 bubmoreka IIOK




TSTOTEeHHUs1. Y CKOpeHre CBOOOZHOTO
nazieHust

Ypok-kKoHbepeHIus " [IBr>KeHUe Tesl

https://m.edsoo.ru/ff0af044

23 BOKDYT 'PaBUTALIMOHHOIO LIeHTpa
(Conneunast cuctema). ['anakTuku"
Perenue 3azau ro teme "Cuna
24 TSKeCTU U 3aKOH BCEMUPHOT'0 Bubmaotexa IOK
" P https://m.edsoo.ru/ff0af5f8
TACOTeHUs!

75 [TepBasi KocMryeckasi CKOpPOCTb. bubmoreka LIOK
HesecomocTs v nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecure MarepuanibHON TOUKH.

26 AGCoIOTHO TBEpZOE TEJIO. bubmoreka LIOK
PaBHOBecue TBEpAOro Tesa ¢ https://m.edsoo.ru/ff0afe36
3aKperyIEHHOW OChbIO BpallleHUs

27 MowmeHT cumbl. LleHTp TsKeCTH

)8 Peluenue 3azau 1o temMe "MoMeHT bubmoreka LIOK
cuibl. LleHTp TsDKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe 110

R bubmoreka LJOK

29 TeMe "MexaHuyecKoe [BUKeHue.

N B https://m.edsoo.ru/ff0b0408
BsaumopeiictBue Ten
KonTponbHasi paboTa 1o Teme
., bubmioreka LJOK

30 MexaHuyeckoe JBUKeHUe.

N Y https://m.edsoo.ru/ff0b06ec
B3aumogericTBue Ten
Nwmnynsc Tenna. IMiynbe cuibl. 3aK0H
31 COXpaHeHus UMITyJIbCa. YTIpyroe u Bubmiorexa OK
P Y Ny Py https://m.edsoo.ru/ff0b07fa
Heymnpyroe B3auMO/IeNCTBHE
39 Peruenue 3azsau o reme "3akoH Bbubmoteka LIOK

COXpaHeHus UMIyJbca"

https://m.edsoo.ru/ff0b096¢




Ypok-koHbepeHIus "PeakTUBHOe

33 [IBIDKeHUe B [IpUpo/ie U TeXHUKe"
bubmiorteka LJOK
34 Mexarmeckas paboTa 1 MOJHOCTS https://m.edsoo.ru/ff0b0a84
35 Pabota cumbl TSHKeCTH, CUTTBI Bbubmoteka LIOK
VIIPYIOCTH U CUJIBI TPeHUSA https://m.edsoo.ru/ff0b0db8
JIabopatopHasi paboTa «OmnpezeneHue
36 pabOoTHI CUBI TPEHUS TIPU
PaBHOMEPHOM /IB)KEHUH TeJia 110
TOpPH30HTA/ILHOM TTOBEPXHOCTU»
37 CBs13b 3HEpruU U paboThI.
[ToTeHumanbHas sHeprus
38 Kunetnueckasi sHeprusi. Teopema o bubmoreka LIOK
KUHeTUYeCKOW SHeprumn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUsl SHEePrUr B
MeXaHHKe
40 JIabopatopHasi pabota «/3yueHue bubmoreka LIOK
3aKOHA COXpaHEeH!s SHeprumn» https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHOe ABW)KEHHE U €r0 bubmoreka LIOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxarorue KojebaHusl. bubmioreka LJOK
BeiHyx/ieHHbIe KosiebaHus. Pe3oHaHC https://m.edsoo.ru/ff0b20£0
43 MaTemaTruecKnui ¥ Npy>KUHHBIN
MasiTHUKA
Ypok-uccieoBaHue «3aBUCUMOCTb
44 repro/ia KosiebaHui OT KeCTKOCTU Bubmaotexa OK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3a»
45 [IpeBpallieHre 3HEPrUM NpU




46

MeXaHUYeCKUX Kojie0aHUsIX

JIabopatopHasi paboTa «OmnpezeneHue
YacCTOThI ¥ TIepro/ja KosiebaHuit
TIPY)KUHHOTO MasiTHUKa»

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

47

JlabopatopHasi pabota «IIpoBepka
He3aBUCUMOCTH MepUoja KoiebaHui
rpy3a, MMOBEIIeHHOT0 K HUTH, OT
Macchbl rpy3a»

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

48

49

50

Mexauuueckue BOJiHbI. CBOMCTBA
MexaHu4yeCcKuXx BoJH. [IpofjosibHbIE U
TOrepeyHble BOTHbI

Ypok-kKoHbepeHIus "MexaHUuueckue
BOJIHBI B TBEPZIOM TeJie.
CelicMuyeckye BOHbI"
3ByK. PactipocTpaHeHnvie v oTpakeHue

3ByKa

bubmorteka LIOK
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "HabrogeHue
3aBMCHMMOCTH BBICOTHI 3BYKa OT
4acToTh!"

52

53

54

I'poMKOCTB 3ByKa ¥ BbICOTA TOHA.
AKyCTHUYeCKui1 pe30HaHC
Ypok-kKoHbepeHLys "Y IbTpa3ByK U
rH(}pa3ByK B NIPUpO/ie U TeXHUKe"
[MoaroToBKa K KOHTPOJIbHOM paboTe 110
TeMe "3aKOHbI COXpaHeHUs.
MexaHnueckue KojeOaHUs U BOJTHBI"

bubmoreka LJOK
https://m.edsoo.ru/ff0b23ca

bubmiorteka LJOK
https://m.edsoo.ru/ff0b25f0

55

KonTtposbHast pabora o Teme
"3aKoHbI COXpaHeHUsl. MexaHWuecKue




KoJ1e0aHUa ¥ BOJIHBL"

OJIeKTPOMarHuTHOe T10J1e.

bubmoreka IIOK

56
OJIeKTPOMarHUTHbIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBoliCTBa 3/1eKTPOMarHUTHBIX BOJH
Ypok-koHbepenius "lIkana
58 3/1IeKTPOMAarHUTHBIX BOJIH. bubmuoreka LIOK
HWcrionb30BaHue 3/1eKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH [I/IS1 COTOBOM CBSI3U"
Ypok-uccienosanue "M3yuenue
N bubmoreka IIOK
59 CBOWCTB 3/IeKTPOMAarHUTHBIX BOJIH C
R https://m.edsoo.ru/ff0b2c6¢
TOMOIIIBI0 MOOMTBHOTO TestehoHa
Perienvie 3as1au Ha oripefiesieHue
60 YaCTOTBI Y IJIMHBI 37IEKTPOMarHUTHOU
BOJIHBI
OneKTpoMarHuTHasi IpUpo/ia CBeTa.
N bubmiorteka LJOK
61 CkopocThb cBeTa. BosHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Ncrounuku cBeta. [IpssMonnHeitHOe
bubmoreka LJOK
62 pacripocTpaHeHue cBeTa. 3aTMeHUs
https://m.edsoo.ru/ff0b3658
ConHuja u JIyHsl
3aKOH OTpakeHus CBeTa. 3epKasa.
bubmioreka LJOK
63 Pemrenue 3a7iau Ha NpUMeHeHUe
https://m.edsoo.ru/ff0b38c4
3aKOHa OTpakeHUsl CBeTa
64 [Ipenomiienvie cBeta. 3aKOH bubnuoreka LIOK
TIpeJjIOMJ/IeHHs CBeTa https://m.edsoo.ru/ffOb3aea
[TonHoe BHyTpeHHee OoTpakeHue CBeTa.
bubmoreka IIOK
65 Ncnonb3oBaHue NOHOTO BHYTPEHHero

OTpPA’K€HHUA B OINITUYECKHUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5c




JTaboparopHas pabota "MccienoBaHue
3aBUCUMOCTH YTJIa TIPeJIOM/IeHUsT

66
CBETOBOTO Jyua OT yTJia MaJieHust Ha
rpaHuLie "BO31yxX-CTeKa0""

Ypok-koHbepeHIus "Vcnoib30BaHue

67 TIO/THOT'O BHYTPEHHEer0 OTPayKeHUs:
CBeTOBO/Ibl, ONITUKOBOJIOKOHHAs CBS3b"

68 JInH3bl. OniTryeckas CUsa JIMH3bI Brb/morexa LOK
https://m.edsoo.ru/ff0b3f2c
bubmiorteka LJOK

69 ITocTpoeHue N300paykeHHUH B JTMH3aX

P P https://m.edsoo.ru/ff0b444a
JlabopaTopHast pabora "OmnpeziesieHre
70 dox l;)Horz aCETOHHI/IH u OII)IT’EI[/IHECKOI‘;I Bubmmorexa [JOK
y P N R https://m.edsoo.ru/ff0b4206
CUJTbI COOMPATOILeH JTMH3bI

71 Ypok-koHbepeH1us "OnTHyeckre bubmoreka IIOK
JTMH30BBIE TIPUOOPHI" https://m.edsoo.ru/ff0c0a7e

bubmioreka LJOK

72 ['nas kak onruueckas cucreMa. 3peHue
https://m.edsoo.ru/ff0b4684

7 Ypok-koHbepeH1us "edeKkTol
3penus1. Kak coxpaHuts 3peHue"

Pa3nokeHue 6es0ro cBera B CIIEKTP.

74 OnbiTel HetoTOHA. CriokeHUe bubmoreka LIOK
CTieKTpa/bHbIX LIBeTOB. [ucrnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JTaboparopHast paboTta "OmbITHI 110
pa3oeHo 6e10ro cBeta B CIIEKTP U

bubmoreka IIOK
75 BOCIIPUSITHIO LIBeTa MPeIMeTOB TIPU UX

HaO/M0/JeHNny uepes 11BeTOBbIe
¢unbTphI"

https://m.edsoo.ru/ff0c0e2a




Ypok-1ipakTUKym "BoJIHOBBIE

76 CBOMCTBA CBeTa: UCIepCus,
uHTepdepeHIMs U Audpakius”
- OmnbiTel Pe3epdopaa v niiaHeTapHas bubmmoreka IIOK
MoZzeJsib aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Mopens atoma bopa
Wcnyckanue u norsonjeHue ceta
79 atomoM. KBaHThbI. JIvHeluaThie Bubmaotexa IOK
) ' https://m.edsoo.ru/ff0c144c
CIMEeKTPbI
80 Ypok-npaktikyMm "HabtogeHne bubmoreka IIOK
CIIeKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
, Bbubmoteka LIOK
81 Pairi0akTUBHOCTD U €€ BUIbI
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOrO spa. Hyk/ioHHas bubmoreka IIOK
Mozeslb https://m.edsoo.ru/ff0c18ac
a3 PafroakTrBHBIE NIpeBpalleHus. bubmoreka LIOK
N3oTomnsl https://m.edsoo.ru/ffO0clal4
84 Perienue 3azau o teme: bubmoreka LIOK
"ParioakTUBHBIE TTpeBpaIlieHus " https://m.edsoo.ru/ffOc1b4a
85 [Tepuop nonypacnaza
Ypok-kKoH(pepeHLUs "PajyoakTUBHbIE
86 1/13[;1 EHI/I:Ib B[:'I 1/? oze ifi WLIUHe Bubmaotexa OK
Y | PUPOAE, MEATLMHS, https://m.edsoo.ru/ff0c2126
TeXHUKe
AnepHble peakiu. 3aKOHBI
ACP peaidti bubmoreka IIOK
87 COXpaHeHus 3apsij0BOI0 U MaCCOBOI'O
https://m.edsoo.ru/ff0c1c58
yucen
88 OHeprus CBsA3U aTOMHBIX szep. CBa3b bubnuoreka LIOK

MaCChbI 1 SHEePruum

https://m.edsoo.ru/ff0c1d7a




89

90

Pewrenue 3aziau 1o teme "AnepHeie
peakLuu"

Peakuu cuHTe3a U fieneHus saep.
Nctounvku sHeprun CosiHLIa U 3BE3]

bubmoreka IIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHbepeHius "SaepHas
SHepreTuka. [lercTBus
Pa/i0aKTUBHBIX U3/Ty4YeHUU Ha )KUBbIe
OpraHu3MbI"

92

[ToaroroBka K KOHTPOJILHOM paboTe 1o
TeMe "O/IeKTpOMarHUTHoOe I10J1e.
O/1eKTpOMarHUTHbIe BOJIHBI.
KBaHToOBBIE siB/IEHUS "

bubmorteka LJOK
https://m.edsoo.ru/ff0c223e

93

94

95

96

KoHTposibHast paboTa 1o Teme
"OneKTpoOMarHiuTHOe 1oJie.
ONeKTpOMarHUTHbIE BOJTHBI.
KBanToBBIe siB/IeHMS "

IToBTOpEHUe, 06001TIEHNE.
JIabopaTopHbIe paboThI 110 KypCy
"B3aumogetictBue Ten"

[ToBTOpeHue, 06061IeHKE. Perienre
PaCyeTHBIX ¥ KaueCTBEHHBIX 3a/1ay T10
Teme ""TerioBble TIPoLeCcch”

[ToBTOpeHue, 06001IeHe. PemeHne

pacueTHBIX U KaUeCTBEHHBIX 3a7,a4 110
teme "KII/] TenioBbIx ABUrareseq"

bubmoreka LJOK
https://m.edsoo.ru/ff0c245a

bubmoreka LJOK
https://m.edsoo.ru/ff0c2572

bubmiorteka LJOK
https://m.edsoo.ru/ff0c2a2?2

97

[ToBTOpeHue, 0600611IeHKe. PerieHre
paCUeTHBbIX M KaUeCTBEHHBIX 3a/iau I10
teMme "KII/] snmekTpoycTaHOBOK"

bubmiorteka LJOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpeHMe, 060011eHNe.

bubmiorteka LJOK
98 'J'Ia60p aTOPHbIE D a60ﬂTH O KYPCY L 1 https://m.edsoo.ru/ff0c2c52
CBeTOBbI€ AB/I€HUS
IToBTOpenHue, 060061IeHMe. PaboTa c
R bubmiorteka LIOK
99 TeKCTaMHU 110 TeMe "3aKOHbI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHeHHUsI B MeXaHUKe
[ToBTOpeHue, 06061ieHMe. PaboTa c
" Bbubmoteka LIOK
100 TekcTamu 110 TeMme "Konebanus u 1
., https://m.edsoo.ru/ff0c2e82
BOJTHBI
[ToBTOpeHue, 060611eHMe. PaboTa c
. bubmoreka IIOK
101 TeKCcTaMU 110 Teme "CBeTOBbIe 1
| https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpeHue, 06061ieHMe. PaboTa c
102 TeKCTaMU 1o Teme "KBaHTOBas 1 1
siiepHasi pu3mnka"
OBIIEE KOJIMYECTBO YACOB I10 102 57
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