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INIOACHUTEJIBHASA 3AIIMCKA

[MporpamMmMa 10 ¢uU3MKe Ha YpPOBHE OCHOBHOTO 00Iiero o6pa3oBaHUs
coCTaB/ieHa Ha OCHOBe TOJIOKeHU U TpeboBaHUI K pe3y/ibTaTaM OCBOEHHsSI Ha
06a30BOM ypOBHe OCHOBHOM 0Opa3oBaTelbHOM ITPOrPaMMbI, MPe/CTaBIeHHBIX B
@dI'OC 00O, a Takxe ¢ yuétoM (pesiepasibHOM paboueli TporpaMMbl BOCIIUTAHUS U
KoHr1jenmu rpero/jaBaHusi yueOHoro rpegMeta « PU3nKay.

CojiepkaHve TiporpaMMbl 110 (hM3MKe HarpaBieHO Ha (opMHUpOBaHUe
eCTeCTBeHHOHAayYHOW TI'pPaMOTHOCTH OOyuYarouxXcs W OpraHy3alii0 U3yueHUst
GU3MKK Ha JesSTe/IbHOCTHOH OCHOBe. B mporpaMme 1o ¢u3MKe YUMTHIBAIOTCS
BO3MOJKHOCTH yueOHOTo TipeaiMeTa B peanu3aiiuud TpeboBanuit ®I'OC OO0 k
TJIAaHUPYEMbIM JTMYHOCTHBIM U MeTallpeIMeTHBIM pe3y/ibTaTaM 00ydeHHs, a TakKe
MEXIpeZMETHbIE CBS3M €CTeCTBeHHOHAyUHBIX y4eOHBIX IpPeJIMeTOB Ha YpOBHE
OCHOBHOTO 00111er0 06pa3oBaHUsI.

[Tporpamma o ¢r3MKe yCTaHaB/IWBaeT pacrpeziesieHre yueOHOro Marepuana
no rogam obyueHwusi (Mo Kjaccam), rpejjaraeT MpUMepHYIO T0C/e/[0BaTeTbHOCTh
W3y4YeHUsI TeM, OCHOBAaHHYIO Ha JIOTUKe pa3BUTHS IIPEIMETHOTO COJIeP>KaHUs U
yuéTe BO3PAaCTHBIX 0COOeHHOCTeH 00yUaroluXCsl.

[TporpamMMa 10 ¢u3vKe pa3paboTaHa C 1ie/bI0 OKa3aHHS MeTOJUYEeCKOU
TIOMOIIY YUUTESTF0 B CO3AaHUM paboueii TporpaMMebI 10 yueOHOMY MpefiMeTy.

dusmKa SBISeTCs CUCTeMO0DOpa3yIoIUM [Ijisi eCTeCTBeHHOHAYUHbIX yueOHbIX
MpeIMeTOB, TIOCKOJIbKY (H3UuecKre 3aKOHbI JieXkaT B OCHOBe TIPOLIeCCOB U
SBJICHUM, W3ydyaeMbIX XWUMHeH, Ouojiorveid, acTtpoHoMueid U GHU3NUECKOU
reorpadveidi, BHOCUT BK/I3J, B eCTeCTBEHHOHayuHyH KapTHHYy MHDa,
TpeoCTaB/isieT Haubosee sICHble 00pa3lbl TIPUMEHEHWs] HayyHOro MeToza
TI03HAHUS, TO eCTh CITI0co0a MOoTyUeHUs JOCTOBEPHBIX 3HAaHUIN O MHpe.

OpHa W3 r7aBHBIX 3a/lay (U3MUYeckoro obpa3oBaHUs B CTPYKType 00Iero
oOpa3oBaHUs COCTOMT B (hOPMHPOBAHWM €CTeCTBEHHOHAYUYHOW TPaMOTHOCTH U
MHTepeca K Hayke Y 00yJaroLuXcsl.

W3yuenne ¢usuku Ha 0a30BOM ypOBHe TpeArosiaraeT OBJaZieHue
CJIeAYIOIMMMA  KOMIIETEHTHOCTSIMHM, XapaKTePU3YIOIIMMHU eCTeCTBeHHOHAyUHYIO
I'PaMOTHOCTB:

e HAyUHO OOBSICHSATD SIBJIEHUS;

e OLIeHUBATh U TIOHUMATb 0COOEHHOCTH HAYYHOT'0 UCC/IeI0BaHus;

e UHTEpPIPeTHpPOBaTb  JIaHHble W  WCIO/Jb30BaTh  HAay4yHbIE
Jl0Ka3aTelbCTBa [Jis TI0TyYeHUsI BHIBOZIOB.

Llenn wu3yyeHus ¢GU3MKUM Ha YPOBHe OCHOBHOTO 001iero o6pa3oBaHus
orpeziesieHbl B KOHIIeMUU TperoJiaBaHyst yueOHoro mnpeamera «®Pu3nka» B
oOpa3oBaTe/ibHBIX ~ OpraHu3alusax Poccuiickor @ezeparuy, peaU3yHOIIMX
OCHOBHBIe  001Ie0Opa3oBaTe/lbHbIe  TIPOTPaMMbI,  YTBEP)KAEHHOW peIleHreM



Kosnnerun MunucrepctBa npocselenusi Poccurickon @efepanyu (IpoTOKoOJ OT 3
nekabpst 2019 r. Ne [TK4BH).
ey usyueHuss PU3NKU:

npuoOpeTeHre HWHTepeca W CTPeMJIEHHs OOydYaroIuxcs K HayuyHOMY
W3yUeHUI0 TPUPOJbI, pa3BUTHE HX WHTEJJIEKTyalbHbIX W TBOPYECKUX
CIIocoOHOCTeH;

pa3BUTHE TIpe/ICTaBJIeHUN 0 HAyYHOM MeTOo/ie T03HaHUs U (opMUpOBaHUe
HCCIIeJOBaTe/IbCKOTO OTHOIIIEHUSI K OKPY>KaloI[UM SIBJIEHUSIM;
dbopMHUpoBaHWe HAYYHOTO MUPOBO33pEHUs] KakK pe3yibTaTa HW3yUYeHUs
OCHOB CTPOeHMsI MaTepuu U (PyHjaMeHTa/IbHbIX 3aKOHOB (hH3UKU;
dbopMupoBaHue Tpe/iCTaBIeHU O po/id (DU3UKU [T PA3BUTUS JIPYTHUX
eCTeCTBEeHHBIX HayK, TeXHUKU U TeXHOJIOTUM;

pa3BUTHE  TIPE/ICTaB/eHHWM O  BO3MOXHBIX  cdepax  Oyayiieit
ripocecCrOHA/IbLHOM /IesiTe/TbHOCTH, CBsI3aHHOHN C (hHM3UKOM, MOAr0TOBKA K
JanbHelIieMy 00y4eHUIO B 3TOM HarpaB/eHUH.

IlocTwkeHue 3THX lieJied MporpaMMbl MO0 (U3UMKe Ha YpPOBHE OCHOBHOTO
ob1riero obpa3oBaHus 0becrieunBaeTCs pellieHreM CieIyIoIX 3afad:

npuobpeTeHWe 3HAHWW O /[AWCKPETHOM CTPOEHWM BelljeCcTBa, O
MeXaHUUeCKHX, TeTUIOBBbIX, 3/eKTPUUeCKHWX, MarHUTHbIX ¥ KBaHTOBBIX
SIBJIEHUSIX;

NproOpeTeHHe YMEHWH OMMCHIBAaTL M OOBSCHATH (DU3UUECKHE SBJIEHUS C
WCII0/Ib30BaHHEM TI0/TyUeHHBIX 3HaHWM;

OCBOEHHE MeTO/OB pellleHHsI TIPOCTeNIIMX pacyéTHBIX 3aau C
WCTI0/Tb30BaHEM busnueckux Mo/iesnei, TBOPYECKHUX

Y TIPaKTUKOOPUEHTHPOBAaHHBIX 3a/ay;

pa3BUTHE YMeHUl Hab/roJaTh NMPUPOAHbIE SIBJIEHUSI U BBITIOTHATE OTIBITHI,
nabopaTopHble  pabOTbl M SKCIEPUMEHTalbHBbIE HCCAeZOBAHUS  C
HCTI0/Tb30BaHeM W3MePUTe/IbHBIX TTPUOOPOB;

OCBOEHMe TMPHUEMOB PabOThI ¢ MHMOPMaLMer (HU3MUeCKOro CO/lepP>KaHHS,
BK/IFOUasi ”H(GOPMALMI0 O COBPEMEHHBIX JOCTW)KeHUSIX (U3WKU, aHAU3 U
KpUTHUECKoe OlleHWBaHue WH(GOopMalvy;

3HaKOMCTBO €O cpepaMu MpodeCcCUOHATBLHON AesITeTbHOCTH, CBSI3aHHBIMU
C (¢usMKoW, U COBpeMEHHbIMU TEXHOJIOTHSIMH, OCHOBaHHBIMU Ha
JNOCT)KEeHUSIX (PU3NUYeCKOr HayKH.

Ha usyuenue ¢usuky (06a30BbIM ypoBeHb) Ha ypOBHE OCHOBHOTO OOIIero

obpa3oBaHMs oTBOAMTCS 238 UacoB: B 7 Kiacce — 68 yacoB (2 yaca B Hefiestio), B 8
Kacce — 68 yacoB (2 uaca B Heflent0), B 9 Knacce — 102 yaca (3 yaca B Hejie/t0).

[TpennaraemMelii B riporpaMMe 1o (u3uke repeueHb abOpaTOpHBIX paboT u
OTBITOB HOCHUT peKOMeH/laTe/TbHbIN XapakKTep, yuuTesb AejiaeT BbIOOD MpoBeeHuUs



naboparopHbiX paboT U OMBITOB C YYETOM WHAWBUYA/TbHBIX OCOOEHHOCTeM
00yuaroIuXxcs, CIMCKa KCIIepUMeHTa/IbHbIX 3a/laHri, TIpeJjjlaraeMbIX B pamMKax
OCHOBHOI'0 FOCY/JapCTBEHHOT'0 5K3aMeHa 10 (PU3HKe.



COJEPXAHUE OBYUEHUSA

7 KIIACC

Paszjen 1. ®usuka U eé posib B NI03HAHUHU OKPY)Karllero Mmyupa.

du3rKa — Hayka O rmipupofe. fABneHus TipupoAbl. PU3NUeCcKUe SBJIeHUS:
MeXaHUYeCKre, TeryioBble, 3/IeKTpUYeCcKre, MarHUTHbIe, CBETOBbIE, 3BYKOBBIE.

du3nueckre BeIWUYMHBI. V3mMepeHue (uU3NUeCcKUX BenuuuH. Pu3nmyeckue
nipubopsl. [TorpemHoCTE U3MepeHnid. MeXkJyHapogHasi CUCTeMa eJUHMUI].

Kak ¢u3mka u [pyrue ecTeCTBeHHble HAyKd M3y4yalOT TIPUPOJY.
EcTecTBeHHOHayuHbIi MeTOJ/ TO3HaHUS: HaOMO/ieHHWe, TMOCTaHOBKA HayuHOT'O
BOTIPOCA, BBIIBV)KEHHE THUTIOTe3, SKCIIEPUMEHT T10 TIPOBEpKe TUIIOTe3, 00bsCHeHe
Hab/rojaemMoro sieyieHus. Omnrcadvie GU3NUeCKUX SIBJIEHUM C TIOMOIIBIO MO/Ieei.

Hdemoncmpayuu.

1. MexaHMuecKkre, TeIUIOBble, 3JIeKTPUUECKHWe, MarHWTHbIe, CBETOBbIE

SIBJIEHUSL.
2. ®usnueckre TpubOPHI U TIpoLieAypa TIPSIMbIX M3MepPeHU aHa/IoTOBbIM U
111 POBBIM TIPUOOPOM.
JlaGopamopHbie pabombl u ONbIMbL.
1. OmpegeneHue 11eHbI fe/leHUS IIKa/Ibl U3MepUTeTbHOT0 TIprbopa.
2. VI3MepeHue paCcCTOSIHUM.
3. V3mepeHue o0bEMa XKUAKOCTU U TBEPJOTO TeJa.
4. OrnipefiesieHre pa3MepoB MaJbIX TeJl.
5. V3mepeHue TemriepaTypbl NpPU TIOMOIIM >KUAKOCTHOTO TepMOMeTpa |
JlaTYMKa TemIiepaTyphbl.

6. IlpoBeneHve wuccnenoBaHus IO MPOBEPKE TUIIOTEe3bl: JaTbHOCTh MOJIETA
IIIapyKa, MyIIeHHOTO TOPHU30HTaNbHO, TeM 0oJibille, ueM 00Jibllie BbICOTA
TyCKa.

Pasjen 2. IlepBoHaua/ibHbIe CBe/JeHUA 0 CTPOCHUM BelljecTBa.

CTpoeHve BelecTBa: arOMbl M MOJIEKYJbl, HUX pa3mepbl. OIbITHI,
[l0OKa3bIBaroI1e JUCKPeTHOe CTPOeHe BellleCTBa.

Oewkenne yactul BemjectBa. CBsi3b CKOPOCTM [JBWXXEHUS 4YaCTUL] C
TeMriepatypoii. bpoyHoBckoe naBwkeHue, audpdy3us. B3aumoelicTBUe YacCTul]
BellleCTBa: TIPUTSKEHKe U OTTa/IKUBaHUe.

ArperaTHble COCTOSIHUSI Bell[eCTBa: CTPOEHUE ra30oB, KUJKOCTEHM U TBEPABIX
(KkpucTammuecknx) Tesl. B3auMOCBsA3b MeXAy CBOMCTBAMHM BeIECTB B pa3HbIX
arperaTHbIX COCTOSTHUSIX W MX aTOMHOMOJIEKY/ISIPHBIM cTpoeHreM. OcoGeHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI.

Hdemoncmpayuu.

1. Habmtomenne 6pOYHOBCKOTO JIBM>KEHUS.



2. HaGmogenue nuddy3um.
3. HabGmogmenve  sBneHuid,  OOBSCHSAIOMUXCS  TPUTSDKEHUEM — WU
OTTaJIKMBaHMEM UaCTHL] BeIeCTBa.

JlabopamopHble pabombl U ONbIMbL.

1. OueHka JuameTpa aroMa MeTOAOM PpsAfOB (C UCIO/Jb30BaHUEM

doTorpaduii).

2. OmbITHI 110 HAOMIOZIEHUIO TETIJIOBOTO PacCIIipeHus Ta30B.

3. OMmbITHI MO 0OHAPYKEHUIO AeUCTBUS CH/T MOJIEKYJ/IIPHOTO TIPUTSDKEHUSI.

Pa3pen 3. /iBukeHue ¥ B3aUMOJelCTBUE TeJl.

MexaHnueckoe [BWXKeHHWe. PaBHOMEpDHOe W HepaBHOMEDHOE [IBH)KEHUe.
Ckopoctb. CpefHssi CKOPOCTb TPU HEPaBHOMEPHOM [BW)KeHUU. Pacuér nyTtu u
BPEMEHMU [IBVKEHUS.

fIBneHve vHepLMM. 3aKOH WHepLMU. B3aWmojelicTBHe Tesl KaK IpUUMHA
VM3MEeHeHUs] CKOpPOCTH [BWKeHUs1 Tejl. Macca Kak Mepa WHEPTHOCTH Tera.
[TnoTHOCTE BemjecTBa. CBsi3b IJIOTHOCTHM C KOIMYECTBOM MOJIEKY/J B e[UHULIE
0o0BEMa BelljecTBa.

Cuia Kak xapakKTepUCTUKa B3auMO/eMcTBUsl Tel. Chjla yNpyrocTd U 3aKoH
I'yka. Vi3mepenue cubl C TIOMOIIBI0 JUHAMOMeTpa. fIB/ieHWe TATOTEHUS U CUa
TsbKecTU. Crjla TsDKeCTH Ha Jpyrux ruiaHetax. Bec Tena. HeBecomocts. CrioxkeHue
CWJI, HanpaB/IeHHBIX MO OAHOU npsmou. PaBHogercTByromas cuia. Cusma TpeHUs.
TpeHure CKOJIb>)XKeHUs U TPeHre MOKos. TpeHue B IpUpPO/ie U TEXHUKE.

demoncmpayuu.

1. HabmrozeHrie MexaHUUeCKOTO JABM>KEHUS Tera.

2. V3MmepeHune CKOPOCTH MPSIMOJTMHEMHOTO IBVKEHUS.

3. Habsromenue siBieHUs] UHEPLUU.

4. HabmroseHre n3MeHeHUsI CKOPOCTH TPH B3aMO/IeCTBUM TeJl.

5. CpaBHeHuMe MaccC 110 B3aMOJeNCTBHUIO TeJl.

6. Cno)keHue CWJ/I, HallpaB/IeHHbIX T10 O/THOM TIPSIMOM.

JlaGopamopHbie pabombl u ONbIMbL.

1. OnpesiesieHrie CKOPOCTU PaBHOMEPHOTO JIBM)KeHUS (I1lIapyKa B XKUIKOCTH,

MO/IeJIM 3/IEKTPUUECKOT0 aBTOMOOW/IS U TaK fiasee).
2. OmpepeneHuie cpefiHeli CKOPOCTU CKOJbKeHHUs OpycKa WM IIaphka Ti0
HaKJIOHHOU IJIOCKOCTH.
3. OmnpepesieHne TIJIOTHOCTU TBEPAOIO Tesa.
OnbIThl, AeMOHCTPUPYIOIIME 3aBUCHMOCTb pacTsDKeHus (Jedopmariun)
TIPY>KUHBI OT TIPUI0KEHHOU CUJIBIL.

5. OMbIThI, AJeMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJ/Ibl TPEHUSI CKOJbXKEHHUS OT
Beca Tesla U XapakTepa COMPHKACAIIMXCS [TOBEPXHOCTEM.

Pa3gen 4. laB/ieHue TBEPABIX TeJI, )KUJKOCTEeH U ra3os.



Hapnenuie. Criocobbl yMeHbIIIeHUs U yBelnueHus AapyieHus. [laByieHue rasa.
3aBUCHMOCThL JaBjieHHs ra3a OT 00béMa, Temmeparypbl. Ilepegada [aBiieHUs
TBEDJBIMU TeJaMH, >XUAKOCTIMUA M ra3amu. 3akoH [lackans. [THeBMaTuueckue
MalllMHbI. 3aBUCUMOCTh [IaB/IeHUS] JKUAKOCTU OT TayOuHBL ['UapocTathueckuii
napaiokc. Coobimaroiiyecsi cocyabl. ['uapaBanyeckie MexaHU3MbI.

ATtmocdepa 3emniu U atMocdepHoe JAaBjeHue. [IpUUMHBI CyIl|eCTBOBaHUS
Bo3ayIHONW obomouku 3emmu. OnbiT Toppuuennu. V3mepeHue atMochepHOTO
JlaBjieHusl. 3aBUCUMOCTb aTMOC(HEPHOTr0 JaB/eHusI OT BbICOTHI HaJl YPOBHEM MOPS.
[Tpubops! A5t U3MepeHUst aTMOC(EPHOTO /1aB/IeHusl.

[elicTBUe >KUAKOCTU U ra3a Ha IMOrPY>KEHHOe B HUX Teso. BeITaskuBaroijas
(apxumepoBa) cua. 3akoH Apxumeza. [1naBanue ten. Bo3gyxorniaBaHue.

Hdemoncmpayuu.
3aBUCHUMOCTH JlaB/IeHus ra3a OT TeMIeparyphl.

[Tepepaua aBieHUs )KUAKOCTBIO U ra30M.

Coo01ijarorruecs: CoCy/bl.

['mppaBnnyeckuii npecc.

[TposiBneHue felCTBUSI aTMOC(EPHOTO /1aB/IeHUS.

3aBUCHMOCTh BBITA/IKUBAIOIe CWIbI OT O00BEMa TOTPYKEHHOW YacTh
Tesla Y TJIOTHOCTH KUAKOCTH.

PaBeHCTBO BbITa/IKMBaIOLL|el CUJIbI BeCYy BBITECHEHHOU »XKUIKOCTH.
YcnoBue naBaHus Teq: IJIaBaHUEe WK MOTPY’KeHVe Tesl B 3aBUCUMOCTHU
OT COOTHOLLEHUS TIJIOTHOCTEM TeJla U KUJKOCTH.

JlaGopamophble pabombl u ONbIMbl.

1. WccrenoBaHue 3aBUCMMOCTH Beca Tesla B BoJle OT 00bEéMa MOTrpy>KEHHOM B
JKAJKOCTh YaCTH Tesla.

2. OnpeneneHvie  BbITATKUBAKOIIEN CU/Ibl, [JEWCTBYIOLIEM Ha  TeJo,
TIOTPY>KEHHOE B >)KUJKOCTb.

3. IIpoBepka He3aBHMCHMMOCTH BBITAJIKMBAIOLLIEN CUJIbI, IeMCTBYIOLLEH Ha Teo
B JKUJIKOCTH, OT MaCChI TeJia.

4. OnbIThl, JEMOHCTPUPYIOLYE 3aBUCHMMOCTb BbITAJKUBAOIIEN CUJIBI,
JefCcTByIOleld Ha Telo0 B JKUAKOCTH, OT OOBEMa TMOTPYXKEHHOM B
JKAJKOCTb YaCTH Tesla U OT IVIOTHOCTHU XKUJKOCTH.

5. KoHCcTpywpoBaHue apeomMeTpa WIM KOHCTPYHMpDOBaHWe JIOAKA U
oripeziejieHHe e€ rpy3ornofb5EMHOCTH.

Pa3gen 5. Pa6oTa 1 MOIIHOCTH. DHepPrusl.

Mexanuyeckast pabota. MOIIIHOCTb.

[TpocThle MexaHUW3MbI: pbluar, OJIOK, HaK/IOHHAas TJIOCKOCTh. I[IpaBusio

paBHOBeCHsl phbluara. IIpumeHeHHe TIpaBW/a pPABHOBeCHS phbluara K OJIOKY.

AN o



«3o0/0T0e mnpaBwio» MexaHukd. KII[ mpocteix MexaHusMoB. IIpoctbie
MeXaHU3MbI B OBITY U TeXHHKE.

Mexanuueckasg 3Heprus. KuHeTMueckass U IIOTeHLMajqbHAasg >SHePrus.
[TpeBpailleHre OFHOTO BUJIa MeXaHUUECKOM SHEpryuy B IpYroi. 3aKOH COXpaHeHUs
SHEpPryuv B MeXaHUKe.

demoncmpayuu.

1. TIpumepsbl NMPOCTBIX MeXaHU3MOB.

JlabopamopHble pabombl U ONbIMbL.

1. Ompegenenvie paboThl CH/BI TPEeHUSI TIPM PaBHOMEPHOM /IBW)KEHUH Tejia

T10 TOPU30HTAIbHOU MOBEPXHOCTH.

2. WccnepmoBaHuve yCOBUM PaBHOBECHS phlUara.

3. M3mepenue KII/l HaKJIOHHOM TIJTOCKOCTH.

4. V3yueHue 3aKOHa COXpPaHEHUS] MeXaHUYeCKOU SHEePryu.

8 K/IACC

Pa3pen 6. TerioBblie AiB/IeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKY/ISIDHO-KMHETUUECKOM TEOPUM  CTPOEHUS
BeljectBa. Macca U pa3mepbl aTOMOB U MoOJieKys. OMbIThl, MOATBepKAaroLye
OCHOBHBIE TIOJIO’KEHUSI MOJIEKY/ISIPHOKUHETUYECKOM TeOPUH.

Mogenu TBEPAOTO, >KUAKOTO M Tra3000pa3HOrO0 COCTOSIHMM BeleCTBa.
Kpucranmiueckrie 1 amopdHbie Tesia. OObsiCHEHWEe CBOWCTB ra30B, JKUAKOCTeH U
TBEDJBbIX TeJl HAa OCHOBE TIOJIOKEHUM MOJIEKYJ/ISIPHO-KUHETUYECKOW TeOpUM.
CmauviBaHMe U Kanu/uIsipHbIe siB/IeHUs. TeryioBoe paciuMpeHre U cxKartue.

Temnieparypa. CBs3b TeMmmepaTypbl CO CKOPOCTBIO TeIJIOBOI'O [BUKEHUS
yactul. BHyTpenHsin 3Heprusi. CriocoObl HW3MeHeHUsI BHYTPeHHeW SHepruu:
Tervionepezsaya v COBepllIeHue paboThl. Buppr Terviorepesayu:
TeIIONPOBOAHOCTh, KOHBEKLIUs, U3/TyueHue.

KonmuecTBo TemioThl. Y/ie/bHas TEIUIOEMKOCTb BeIllecTBa. TerioobmeH u
TETJIOBOe paBHOBecWe. YpaBHeHUWe TeIUIOBOro OamaHca. [lnaBrmeHue U
OTBepJleBaHWe KPUCTA/UIMYECKUX BeLeCTB. YelbHas TeIvioTa I/IaBJIeHus.
[Tapoobpa3oBanue u KoHjeHcaius. Vcrapenue. KuneHue. YjenbHasi TersioTa
napoobpa3oBaHus. 3aBUCHMOCTh TeMIlepaTyphl KHUIIEHHS OT aTMOCGhEepHOro
[\aBJIeHUS.

BnaxkHocTs BO3yXa.

OHeprus TOIUIMBa. Y Je/ibHas TerjioTa CrOpaHus.

[TpuHIMIIEI paboThl TeruioBbIX ABurateniedi KIIJI TeruioBoro aBuraresis.
TersioBbIe ABUTATe/N U 3allUTa OKPY>Karollerd CpeJbl.

3aKOH COXpaHeHus U MpeBpallleHusi SHEPTUM B TelJIOBbIX IpoLeccax.

Hdemoncmpayuu.

1. HabmrozeHrie 6pOyHOBCKOTO JBUKEHMS.
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10.
11.
12.
13.

Habmogenue auddysum.

Habtro/ieHue ssBlieHU CMaurBaHUS W KaWIISIPHBIX SIBJIEHUM.
HabJtro/jeH1e TeryioBoro paciivpeHus Ter.

V3meHeHHe [aBJeHUS Ta3a IPU W3MeHeHWH o0béMa M HarpeBaHUU WJTH
OXJIAXK/IEeHUH.

[TpaBua U3MepeHust TeMITepPaTyphbl.

Bupbl Teruiornepenaum.

Ox/aXk7ieHre TIpU COBEpPITIeHNH pPadOThI.

Harpepanwue nipu coBepItieHHH paO0Thl BHEITHUMU CUJIaMHU.
CpaBHeHMe TeIVIOEMKOCTEH pa3IMUHbIX BEIleCTB.
HabmoieHne KUneHusl.

HabJtro/1eH1e OCTOSTHCTBA TeMITePaTYPhI TTPH TI/IaBJIEHUH.
Mogenu TeTIoBbIX ABUTATe/IeH.

JlaGopamophblie pabombl u ONbIMbl.

1.
2.
3.

10.
11.
12.
13.

OmBITHI 110 00HAPY>KEHUIO IeHCTBUS CHUJT MOJIEKY/ISIPHOTO TIPUTSDKEHUS.
OnbIThI O BbIPAI[MBAHWIO KPUCTA/IJIOB MOBAaPEHHOM COJIU WX Caxapa.
OnpiTel TI0 HAO/IOJEHUIO TEeTJIOBOTO pacIIMpeHMsi ra3oB, XKUAKOCTeH u
TBEPABIX TeJl.

OmnpezeneHue AaByieHUs BO3yxa B OasijioHe LITIPULIA.

OnbIThl, [AeMOHCTPUPYIOLMEe 3aBUCUMOCThL [aBjIeHHWS BO3[yXa OT ero
00BEMa U HarpeBaHUs WU OXJIaXK/IeHHsI.

[TpoBepka rumnoTe3bl TUHENHOW 3aBUCUMOCTH [JI/TUHBI CTO/IOMKA KUAKOCTU
B TEPMOMETPUUYECKOM TPyOKe OT TeMITepaTyphl.

HabGmojenre wu3MeHeHUs] BHYTpeHHeW »JHEepruu Tejla B pe3ysbTare
TeruioTniepeaun ¥ pabOThl BHEIITHUX CHJI.

ViccnemoBanue siB/ieHHSI TeryiooOMeHa TIPU CMeIIMBAaHWUM XOJIOAHOM U
ropsiueri BO/pbl.

OrnipefeneHve  KOMWYeCTBA  TeIJIOThbl, MOJIyYeHHOTO BOZOU  TIpU
TeriooOMeHe C HarpeTbIM MeTa/UTHUeCKUM I[ATUH/IPOM.

Ornpegenenuve yiebHOM TEIJIOEMKOCTH BeLeCTBa.

WccnenoBanue miporjecca UcrapeHus.

OrnipefienieHrie OTHOCUTE/TbHOW BJI&)KHOCTU BO3/yXa.

OmnpesiesieHre yze/IbHOM TEIJIOTHI JIaBJIEHUS JIb/a.

Pa3pen 7. DeKTpuyecKue U MarHUTHbIE SIBJICHUS.

Onekrpu3auvsa Tes. [IBa poja >5/IeKTpUYeCKUX 3apsaoB. B3anmopencTtBue
3apsokeHHbIX Ten. 3akoH KysoHa (3aBUCMMOCTb  CWIBI  B3aWMOJEWCTBUS
3apsUKEHHBIX TeJT OT BeJIMUMHbI 3aps/I0B U PACCTOSIHUSI MEX/Y TeJIaMH).

OJieKTpuyeckoe Tiojie. HarpsokEHHOCTb 3/1eKTPpAUECKOro TioJid. [IpuHiun
CyNepro3ulUM 3/IeKTPUUEeCKUX T0/iek (Ha KaueCTBEHHOM YPOBHe).



Hocurenu s/1eKTpudeckux 3apsiloB. DJ€MEeHTapHbIM 3/IeKTPUUEeCKAU 3apsif.
Crpoenve aroma. IIpoBOJHMKM Y JUAJEKTPUKWA. 3aKOH  COXPaHEHUs
3JIeKTPUYECKOTO 3apsija.

ONeKTPUUEeCKUA TOK. YCJIOBUSI CyIIEeCTBOBAHUSL 3/IEKTPUUECKOTO TOKa.
VICTOYHMKM TNOCTOSAHHOTO TOKa. [IeWCTBUS 3JIEKTPUYECKOrO0 TOKa (TerioBoe,
XMMUUECKOe, MarHUTHOe). DJIeKTPUUEeCKHN TOK B XKUIKOCTSX Y ra3ax.

OiekTpuyeckas Lenb. Cuia ToOKa. JJIeKTpUUECKOe  HarpshKeHHe.
CormpoTvB/ieHre MPOBOJHUKA. Ye/lbHOe COMpOTHB/IeHUe BellecTBa. 3aKOH Owma
IJIE  ydyacTKa  L[eMu. ITocnemoBaTensHOe u Tapasuie/ibHoe
coeJiHeHMe MPOBOJHUKOB.

Pabota W MOIIHOCTL 37EKTPUUECKOTO ToKa. 3akoH /[Ikoyns—J/leHria.
OneKTprUUecKye 1eMy U MoTpeOuTe/Nr 3/IeKTpUUecKoi 3Heprun B ObITy. KopoTkoe
3aMbIKaHue.

[TocTosiHHbIe ~ MarHuUThl.  B3auMmopencTBUe  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOe 1071e 3eMJIA U ero 3HaueHue 151 )KU3HU Ha 3emiie.
OneiT  Opcresa. MarHutHoe 10/ie  3/IEKTPUYECKOrO  TOKa.

[IpyMeHeHMe 31€eKTPOMarHWTOB B TexHUKe. [leMCTBMe MarHUTHOTO IO/ Ha
TPOBOJHUK C TOKOM. ODJIEKTPOJBUTIaTeslb TOCTOSHHOTO TOKa. Mcnosb3oBaHue
3/IeKTPO/IBUraTesield B TEXHUUECKMX YCTPOKWCTBAaX U Ha TPAHCIIOPTE.

OnbiTel ®apajies. fIBieHUe 3/1eKTpOMarHUTHOM UHAYKUMU. [IpaBuio JleHiia.
OJ1eKTporeHepaTop. Criocobbl TOJTyYeHHUst 3/1eKTPUYECKOU SHEPruH.
ONeKTPOCTAHIIMY Ha BO30OHOB/ISIEMBIX NCTOUHHUKAX YHEPTHH.

Hdemoncmpayuu.

OJIeKTpU3aLys TeJl.
IBa pozia 3/1eKTpUYECKUX 3apsiZiOB U B3aUMO/IeHCTBUE 3apsPKeHHBIX TeJl.
Y CTpOWCTBO U JIelCTBUE 3/1eKTPOCKOTIA.
DneKTpocTaTuuecKast UHAYKLUS.
3aKOH COXpaHeHUs NIeKTPUUECKUX 3aps/IOB.
[IpOBOAHUKH U IUSJIEKTPUKU.
MopenupoBaHue CUOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
VI CTOYHVKM TTOCTOSTHHOTO TOKA.
[erCTBUSA 3/1eKTPUUECKOTO TOKA.
. DJIEKTPUYECKUM TOK B JKUJKOCTH.
. 'a30BbIM pa3psy,.
. I3MepeHure cuibl TOKa aMIiepMeTpoM.
. I3mMepeHue 3/1eKTpUUeCKOro HarpsykeHUs BOJIbTMETPOM.
. Peoctar u MmarasvH CONpoTUB/IEHUN.
. B3anmozencTBre NOCTOSAHHBIX MarHUTOB.
. MozenvpoBaHrie HEBO3MOKHOCTH pa3zesieHus MOJIF0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHve MarHATHBIX TT0OJIeV TOCTOSTHHBIX MarHUTOB.

OmnbIT Opcrega.

MarsurHoe 110Jie TOKa. JJIeKTPOMAarHur.

[elicTBME MarHUTHOTO MOJII HA MPOBO/JJHUK C TOKOM.

O/eKTpojBUrare/ib OCTOSSHHOI'O TOKa.

WccnenoBanue siBjieHUs 3JIEKTPOMarHUTHOU UHAYKLIWAU.

OmnbiTel Papages.

3aBUCHMOCTh HarpaB/leHus] HWHAYKLWOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBEHMUSI.

O/1eKTporeHepaTop IMOCTOSIHHOT'O TOKa.

JlabopamopHble pabombl U ONbIMbL.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel TI0 HAOJIIOJEHWIO 3/IeKTPU3al[ii  Tel WHAYKLIWeH U Tipu
COTIPUKOCHOBEHUH.

WccnenoBanve [eWCTBUSL 37IeKTPUUECKOTO TIOJII HA TIPOBOAHUKU U
JV2JIeEKTPUKHU.

COopka 1 mpoBepKa paboThI 3/IEKTPUUECKOH 1[eTTH TTOCTOSTHHOTO TOKA.
V3mepeHue U peryJvpoBaHue CUJTbI TOKa.

V3mepeHue U peryMpoBaHue HalpsKeHMUS.

WccnenoBanve 3aBUCUMOCTH CH/bI TOKA, WAYIEro 4epe3 pe3uCTOp, OT
COTIPOTHUB/IEHUS] PE3HCTOPA 1 HaTpshHKeHUsT Ha Pe3UCTope.

OmBITHI, J€eMOHCTPUPYIOIIHe 3aBUCHMOCTD 3JIEKTPUYECKOT0
COTIPOTHBJIEHUS] TIPOBOJHWKA OT €ro /JIMHBI, TUIOIIAJX TIOTIePeuHOTO
ceueHUsl U MaTepHaia.

[TpoBepka TpaBWia CJIOXKEHUs HarpsbkKeHWd TMpu TMoc/iefoBaTelbHOM
COe/IMHEHUU [IBYX Pe3UCTOPOB.

[TpoBepka TpaBW/a JJiss CWIbl TOKa TpH I1apasuieJibkHOM COeAMHEeHUH
Pe3UCTOPOB.

Onpeenenre paboThl 2/IEKTPUUYECKOT0 TOKA, UAYIIEr0 Uuepe3 pe3ncTop.
OmnpefenieHre MOIIJHOCTH  3/IEKTPUUECKOTO TOKA, BbIIE/IIeMOM Ha
pesucTope.

ViccnenoBanve 3aBUCMMOCTH CH/bl TOKA, WAYILIEro uyepe3 JIaMIIOUKY, OT
HarpspKeHUs Ha Hewu.

Onpepenenuve KII HarpeBartens.

VccnepoBaHye MarHUTHOT'O B3aUMO/IeMCTBYS TIOCTOSTHHBIX MarHUTOB.
V3yuyeHre MarHUTHOTO TIOJiA TIOCTOSIHHBIX ~MAarHWUTOB TIpU  MX
o0BeIMHEeHNY U pa3ie/leHu .

VccnemoBaHue 1eliCTBUS 3/IEKTPUUYECKOTO TOKA HA MarHUTHYHO CTPEJIKY.



17. ONBITBI, [1€MOHCTPUPYIOIIME 3aBUCUMOCTb CHJ/IbI  B3aWMOJIEUCTBUS
KaTyLIKU C TOKOM M MarHuTa OT CW/bl TOKA W HamnpaBjeHUsi TOKa B
KaTyLIKe.

18. I3ydeHue erCTBUSI MAarHUTHOTO T10JI1 Ha POBOJHKUK C TOKOM.

19. KoHCTpynpoBaHue U n3yuyeHre paboThl 37IeKTPOABUTATe S,

20. 3mepenue KII] 3neKTpoABUraTe/ibHOM yCTaHOBKH.

21. OnBITBI  TI0  UCCAE[0OBAaHUIO SIBJIEHUST 3JI€KTPOMarHUTHOW WHAYKLIUU:
WCC/leJOBaHUEe H3MEHEHWM 3HAaueHWs W HarlpaB/IeHUs WHIYKIMOHHOTO
TOKA.

9 K/TIACC

Pa3pen 8. MexannueckKkue siB/ICHHUA.

Mexanuueckoe paBwKeHue. MarepuanpHas Touka. Cucrema OTCUéTa.
OTHOCHUTE/IBHOCTh MEeXaHWYeCKOro [BWKeHUs. PaBHOMEpHOe TNIpSIMOJIMHEWHOe
ABwKeHre. HepaBHOMepHOe mpsiMoJiMHelHOe JBrKeHHe. CpelHssl 1 MTHOBEHHas
CKOpOCTB TeJjia [IPYU HePaBHOMEPHOM [ BU)KeHUH.

Yckopenve. PaBHOycKOpeHHOe TIpsiMoJsiiHeliHoe [BwkeHue. CBoOogHOe
nasienue. OneITel ['anues.

PaBHOMepHOe [ABW)KeHHe T0 OKPY)XHOCTH. Ilepuos u vacTtoTa obpaiijeHus.
JIvHeliHas v yryioBas CKOPOCTH. LleHTpoCcTpemMuTeIbHOE yCKOpPEeHue.

ITepBeiit 3akoH HetoTOHA. BTopor 3akoH HetoToHa. Tpetuit 3akoH HbroTOHAa.
[TpuHLMI Cyneprno3uLuu CUil.

Cuna ymnipyroctu. 3akoH I'yka. Cusia TpeHusI: CWJia TPeHUsl CKOJIbXXeHUs, Chjla
TPEeHUs TI0KOs, APyrye BU/bl TPEHUs.

Cuna TsDKeCTU W 3aKOH BCEMHPHOTO TSTOTeHUs. Y CKopeHHe CBOOOIHOTO
nasenus1. /IBvkeHue ruiaHer BOKpYr CosHia. [lepBasg kKocmMuueckass CKOPOCT.
HesecomocTs 1 neperpysku.

PaBHOBecre MaTepua/sbHON TOUKH. AOGCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPZOr0 TeJla C 3aKPeryIEHHOM OChbIO BpallleHusi. MoMeHT cubl. LIeHTp TsokecTH.

NmMnyssc Tena. M3meHeHue umiysibca. IMITyibC cuibl. 3aKOH COXpaHEeHUs
VMITyJIbCca. PeakTUBHOe JBU)KEHNUe.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cui Ts)KeCTH, YIPYTOCTH,
Tpenusi. CBsA3b 3Hepruu U paboThl. [ToTeHIMAa/bHASI SHEPTUS TeJla, MOAHITOr0 Hajl
TIOBEPXHOCTBIO 3eMid. [loTeHI[ManbHas SHEPrys CKaTou NMpy>KUHbL. KrHeThueckas
sHeprusi. TeopemMa O KMHETUUYECKOU SHEPruy. 3aKOH COXPAaHEHUs MeXaHWYeCKOu
SHEepIuu.

demoncmpayuu.

1. HabmoseHre MeXaHUUeCKOTO [IBKEHHUsI Tejla OTHOCUTETHbHO Pa3HBIX Tej

OTCuéTa.



SANEE AN

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

CpaBHeHHe TIyTeld W TPaeKTOPUU JBW)KEHUSI OJHOTO W TOrO ’Ke Tesa
OTHOCHTE/IbHO pa3HbIX TeJl OTCUéTa.

V3mepeHne CKOPOCTH U YCKOPEHHs MPSIMOJTMHENMHOTO JIBV>KEHMUS.
VccnepmoBaHue NMpr3HAKOB PABHOYCKOPEHHOT'O JIBHIKEHUSI.

HabntomeHue 1BWKeHUs TeJa TI0 OKPY>KHOCTH.

Habro/jeHre MexaHUyeCKUX siBJIeHWH, IPOMCXOASIIMX B CUCTeMe OTCUéTa
«Tenexxka» mnpu €€ paBHOMEDHOM W yCKODEHHOM /BHW)KEHHH
OTHOCHTE/IbHO KabuHeTa (hH3UKH.

3aBUCMMOCTb YCKODEHMSI Telia OT MacChl Tejla U JEeUCTBYIOIIEN Ha Hero
CUJIBI.

HabnroseHre paBeHCTBA CUJT TTPU B3aUMO/IeHCTBUM TeJl.

V3meHeHMe Beca Tesa NPy YCKOPEHHOM [IBHKEHUH.

[Tepemaua nmMIty/ibca pyu B3aMMOZ,EMCTBUY TeJl.

[Tpeobpa3oBaHust SHEPTHH MPY B3aUMOZEMCTBUU Te.

CoxpaHeHue UMITy/IbCa TIPU HEYIIPYTrOM B3auMO/elCTBUM.

CoxpaHeHHe UMITyJibCa MPU aOCOJTFOTHO YIIPYTOM B3aWMO/I€HCTBUU.
HabntomeHrie peakTUBHOTO JIBM)KEHUSI.

CoxpaHeHHe MeXaHU4YeCKOW SHepPryuu Mpu CBOOOHOM Ma/|eHUH.
CoxpaHeHUe MeXaHUUeCKOW SHepPruu Mpu ABWKEHUH Tesa Mo/ JeicTBreM
TIPY’>KHHBI.

JlabopamopHble pabombl U ONbIMbL.

1.

KoHcTpynpoBaHve TpakTa JJjisi pa3roHa W JajbHeWllero paBHOMEPHOIO
JBIDKEHUS I11apUKa WU TeJIeXKKHU.

OmnpegeneHre cpefHeldl CKOPOCTU CKOJIb)KEHHUSI OpyCKa WM JIBVDKEHUS
[IapyKa M0 HAaKJIOHHOU MJIOCKOCTH.

OmnpesiesieHre yCKOpPeHUWsI Tefla TPU pPaBHOYCKOPEHHOM [IBXKEHWM TI0
HaK/IOHHOM M/IOCKOCTH.

WccnepnoBaHue 3aBUCMMOCTH MYTU OT BPeMEHU IPH PABHOYCKOPEHHOM
ABWKeHUU 6e3 HauabHOW CKOPOCTH.

[TpoBepka THUIIOTe3bl: €CIW TIPU PABHOYCKOPEHHOM [BWXeHUU 0Oe3
Haya/JbHOM CKOPOCTM TYTU OTHOCSITCS KaK psiJi HEUETHBIX YMCeNl, TO
COOTBETCTBYIOLLIE TIPOMEXKYTKU BPEMEeHU OJJMHAKOBBI.

VccnepnoBaHWe 3aBUCUMOCTU CUJIbl  TPEHUSI CKOJIb)KEHUSI OT  CUJIbI
HOPMAasbHOTO JJaBJIeHUS.

OrnipefeneHyve Ko3(pduiieHTa TPeHUsI CKO/IbXKeHUSI.

OmnpesiesieHre KECTKOCTH TIPYKUHBI.

Omnpegenenre pabOTbI CUJBI TPEHHWs TIPY PAaBHOMEPHOM /IBW)KEHHH Tejia
10 TOPU30HTa/IbHOW TTOBEPXHOCTH.



10. OripesiesieHrie  pabOThl CU/IbI  YIIDYTOCTU TIPU  TOABEME TIpy3a C
MCTI0/Tb30BaHNeM HeTIOJBKHOTO 1 TIOJIBUYKHOTO O/IOKOB.

11. I3yyeHune 3aKOHa COXpaHeHUSI SHePTUM.

Pa3fen 9. MexaHnuecKue Ko/1e0aHHus M BOJTHBI.

KonebarenbHoe amkeHre. OCHOBHbIE XapaKTePUCTUKU KOJiebaHUH: Tiepro/,
4yacToTa, aMIUIUTyja. MaTeMaTUueCKUA M MPY>KWHHbIA MasATHUKU. [IpeBpalijeHue
SHEepPIrUU TPy KoJiebaTeTlbHOM JBYKEHUH.

3aryxatoifue  KojebaHus.  BwiHyxzaeHHble — Komnebanusi.  Pe3oHaHC.
Mexannueckue BojHbl. (CBOWCTBA MexaHWYeCcKUX BO/H. [IpomonibHble U
TorepeyHble  BOMHBL.  [InMMHa  BOJMHBI M CKOPOCTh eé
pacrnpocTpaHeHusi. MexaHWuecKue BOJIHbI B TBEPAOM Tejle, CelCMUUeCKHe BOJIHBI.

3ByK. I'poMKOCTh 3ByKa M BbIicOTa TOHa. OTpaxkeHue 3ByKa. MH(pa3Byk u
y/IbTPa3BYK.

Hdemoncmpayuu.

1. Habmrogenuve kosebaHuii Ten moj AeWCTBUEM CUIbl TSHKECTH U CHIJIBI
YIIPYTOCTH.

HabsroieHme KosiebaHuii rpy3a Ha HUTH U Ha TIPY)KUHe.
HabntozieHre BLIHYKIeHHBIX KO/Ie0aHWM U pe30HaHca.
PacnipocTpaneHue Npoj0bHBIX U MOMEPEeUHbIX BOJH (Ha MOJe/N).
Habto/jeHre 3aBUCUMOCTY BBICOTHI 3BYyKa OT YaCTOTBHI.
AKyCTHUeCKUU pe30HaHC.

JlabopamopHble pabombl U ONbIMbL.

1. OmpegesneHrve YacTOTbl W Tepuoja KojiebaHWM MaTeMaTUYecKOro
MasiITHUKA.

2. OrmpesiesieHNe YaCTOTHI U TlepUoAa KoaebaHui TIPY>KMHHOTO MasiTHUKA.
VccnenoBaHue 3aBUCMMOCTH Tepro/ia KosiebaHUii MO/BeIlIeHHOTO K HUTH
rpy3a OT [JIVHbI HUTU.

4. WccnemoBaHue 3aBUCUMOCTH Tiepuofia KosiebaHui TPY>KMHHOTO MasiTHUKA
OT Macchl rpys3a.

5. IIpoBepka He3aBUCHMOCTU Tiepvofia KojebaHuii Tpy3a, MO/BELIeHHOT0 K
HUTH, OT MacChbl rpy3a.

6. OMBITbI, [eMOHCTPUPYIOIL[Me  3aBUCUMOCTh Tiepyhofia  KojebaHuid
TIPY>KUHHOTO MasiTHUKA OT MacCChl IPy3a U )KECTKOCTH TIPY>KUHBI.

7. V3MmepeHue yCKopeHUsi CBOOOJHOTO MaZieHusl.

Pa3zgen 10. JsieKTpoMarHuTHoOe 110/1€ ¥ 3/IeKTPOMarHMTHbIe BOJIHBI.

ONeKTPOMarHuTHOe  moJie.  JDJeKTpOMarHuTHble  BoiHbL.  CBOKMCTBa
9/IeKTPOMAarHUTHbLIX BO/H. IlIKana 3/71eKTpOMarHUTHbBIX BOJH. Mcrosb3oBaHue
3JIEKTPOMarHMTHBIX BOJTH JI/I1 COTOBOW CBSI3U.

AN T



DneKTpoMarHuTHas npupoja cBeta. CKOpOCTh CBeTa. BoJsiHOBbie CBOMCTBa
CBeTa.

demoHncmpayuu.

1. CBoiiCcTBa 3/IeKTPOMarHUTHBIX BOJH.

2. BoJiIHOBBIE CBOMCTBA CBeTa.

JlabopamopHble pabombl U ONbIMbL

1. V3yudeHue CBOWCTB 3/IeKTPOMarHUTHLIX BOJIH C TIOMOIIbIO MOOW/ILHOTO

TenedoHa.
Pa3pen 11. CBeToBBIE SIB/ICHHUA.
JlyueBags  Mopenb,  CBeTa. N crounuku cBeTa. [IpsimoMHelriHOe

pacripoctpaHeHue ceta. 3atMeHus ComnHua u JIyHel. OTpakeHue cBeta. I11ockoe
3epKaso. 3aKOH OTpa)keHHUs CBeTa.

IIpenomieHue cBeta. 3aKOH TipejioM/ieHUs1 cBeTa. llo/HOe BHyTpeHHee
OTpakeHWe CBeTa. VICronb30BaHWe TIOJIHOTO BHYTPEHHErO0 OTPaKeHUsl B
ONTHUYECKUX CBETOBOZAX.

Jlunza. Xopm osyued B suH3e. OnrTuvueckasg cucrteMma (poroamnmapara,
MHUKDOCKOIIa M TeJjlecKora. I'yla3 Kak omnTuuyeckas cucreMma. biM3opykocTe U
[a/IbHO30PKOCTh.

Pa3nokenve Oemoro cBera B crnekTp. Omnbitel HbtoToHa. CroxkeHue
CIIeKTpa/IbHBIX 1[BeTOB. /lrcrnepcus ceera.

Hdemoncmpayuu.

[IpsiMmosHeHOe pacnpoCTpaHeHWe CBeTa.

OTtpakeHue cBeTa.

[MTonyueHvie n306paxeHUit B TJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKaJjiax.

[Ipenomnenue cBerta.

OnTruecKuli CBeTOBO/,.

Xop nyueii B cobuparolrieit ivH3e.

Xop yded B pacCcerBarolLien JIMH3e.

[MonyueHue n306pa’keHUI C TIOMOLL[BIO JIUH3.

[Tpuniun peiictBusi hoToanmnapara, MUKpOCKOTIA U TejiecKora.

10. Mopesib r1asa.

11. PasnoykeHue 6esoro cBera B CIIEKTP.

12. [Tonyuenue 6esoro cBeTa Mpu CJ0KEHUM CBeTa Pa3HBIX 1[BETOB.

JlaGopamopHbie pabombl U ONbIMBbI.

1. MccnenoBanue 3aBUCUMOCTHM yrjla OTpakeHUsi CBETOBOIrO Jiyya OT yIJia
TrajieHus.

2. M3yueHMe xapaKTepHCTUK U300pakeHUs TIpeJjMeTa B TUIOCKOM 3epKarie.

3. WccnemoBaHve 3aBUCHMOCTH YTJjla TIPEJIOMJIEHUS] CBETOBOIO Jiyda OT yrJja
Ta/leHUst Ha TPaHULIe «BO3/yX—CTEKJ/I0».
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4. TlonmyuyeHue M300paykKeHHH C TIOMOII[bI0 COOMpPArOITiel TMH3BI.
OmnpegeneHrie hOKYCHOTO PACCTOSTHUSI M ONITUUECKOM CHIIbI coOMparolieit
JIUH3BI.

6. OTBITHI 1O pa3/IoXKeHU0 6e10ro cBeTa B CIIEKTP.

7. OMBITHI TI0 BOCTIPUATHIO LIBeTa TPeAMEeTOB MpY UX Hab/Mo[eHuu uepe3s

1|BEeTOBbIe (DUIbTPHI.

Pa3pen 12. KBaHTOBBIE SIB/ICHHS.

OnbiTel Pe3epdopaa ¥ miaHeTapHasi Mojlesib aToMa. Mozienk atomMa bopa.
Wcnyckanue u normoileHue cBeta aroMoM. KBaHThI. JIMHelyaThbie ClIeKTPHI.

PaguoaktuBHOCTh. Asb(a, 6eTa- ¥ ramma-usnyueHusi. CTpoeHHe aTOMHOIO
saapa. HyknonHas wMopens atomHoro szapa. W3ortonel. PaanoakTHBHBIE
ripeBpatlenus. [lepuoa nosypacnaza aTOMHBIX sep.

AnepHble peakiuy. 3aKOHbI COXPaHEHWsl 3aps0BOT0 M MaCCOBOTO UHCeJI.
OHeprus CBsI3M aTOMHbBIX szep. CBsA3b MacChbl U SHepruu. Peakuuu cuHTe3a U
nenenus sgep. Mcrounvku sHepruv CoJiHLa v 3BE37,.

AnepHasi sHepreTvka. /[leMCTBUS paJUOAKTUBHBIX H3/JyUeHUU HA >KUBbIe
OpraHU3MBI.

Hdemoncmpayuu.

1. CniekTpbl U3/1y4YeHHs U MOTJIOLeHUS.

2. CrieKTphl pa3/IMYHbIX T'a30B.

3. CnekTtp BOZOpOJa.

4. HabsoeHre TpeKoB B Kamepe BunbcoHa.

5. Pabora cuéTurKa MOHU3UPYIOIIUX U3/TyUeHHH.

6. PerucTpaijysi ©3nyueHUst IPUPO/IHBIX MUHEPA/IOB U TIPO/IYKTOB.

JlabopamopHble pabombl U ONbIMbL.

1. HabsrozieHre CIIJIONTHBIX W JIMHEHYATHIX CTIEKTPOB MU3/TyUeHHsl.

2. WccnepmoBaHve TpPeKOB: M3MEpPeHWEe 3HepPruM YacCTULbl 10 TOPMO3HOMY

nyTH (1o ¢oTorpadusim).

3. VI3MepeHue paIMOAaKTUBHOTO (hOHa.

IToBTOpPUTE/THHO-0000 AN MOAY/Tb.

[ToBTOpPUTE/ILHO-00001IA0IIMY MOAY/Ib TIPpeHa3HAUeH Jjis CUCTeMaTh3al[uu
U 0000IIeHHsT  IIPeJIMETHOIO  COJEP)KaHWsT W OMbITa  JesiTeJIbHOCTH,
NIPUOOPeTEHHOTO TIPU W3YUeHUU BCero Kypca (U3MKH, a TakKe [/Is1 IIOATOTOBKHU K
OCHOBHOMY TOCYy/IapCTBEHHOMY 3K3aMeHy Ti0 (u3uKe [y 0O0yuaroluxcs,
BbIOpaBIIIMX 3TOT yueOHbIN TIpeMeT.

[Ipy “3ydyeHUM [aHHOTO MOAYJI Pealn3yrTCs U CUCTEMAaTU3UPYHOTCSA BUJBI
JesiTe/IbHOCTU, Ha OCHOBEe KOTOPBIX obecrieunBaeTcsi AOCTHXKeHUe TpeAMeTHBIX U
MeTarnpeAMeTHbIX  TJIAHUPYeMbIX  pe3y/bTaToB  oOyueHusi, ¢dopMupyercs
ecTeCTBeHHOHay4Hasi TPaMOTHOCTb: OCBOEHUE Hay4YHbIX METO/I0B MCC/e0OBaHUs



ABJIEHU TIPUPOZABI U TEXHUKU, OBJIafieHWe YMEHUsSMU OOBICHATH (DuU3nuecKue
sIBJIeHUs], TIDUMeEHsisi TIoJlydyeHHble 3HaHWS, pellaTh 3afdaud, B TOM YUC/Ie
KaueCTBEeHHbIE U 3KCTIePUMEHTAJIbHbIE.

[IpuHLMNIUANBHO AesiTeTlbHOCTHBINM XapaKTep [JaHHOTO pasjesia peaau3yeTcs
3a CuéT TOro, uTo oOyuarol[uecsi BBITIONHAIOT 3a/laHUs, B KOTOPBIX WM
Tipe/ijlaraeTcsi:

Ha OCHOBe TIOJIyUeHHbIX 3HAHWM pacrio3HaBaTh W HAyUHO OOBSICHSTH
dur3rueckue siBJieHUsI B OKpYy»Katolllel MpUpo/ie U TOBCeJHEBHOM >KU3HY;

WCII0/Ib30BaTh HayuHble MeTO/bl UCC/Ie[JOBaHUs (hU3UUeCKUX SIBJIEHU, B TOM
yucsie J71s1 IPOBEPKU TUIIOTe3 U TI0/IyYeHUs! TeOPeTUUYECKHX BbIBO/IOB;

OOBSICHSITh HayuHble OCHOBBI Hanbosiee Ba)KHBIX [OCTWD)KEHHM COBPeMeHHbIX
TeXHOJIOTU, HarlpuMep, MPaKTUUeCKOro MCI0J/Ib30BaHUsl pa3/IMuHbIX UCTOUHHUKOB
SHEPryMy Ha OCHOBE 3aKOHA MpeBpallleHus U COXpaHeHUs1 BCeX M3BECTHBIX BUJIOB
SHEpruu.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA IIPOI'PAMMBI 11O
ON3NKE HA YPOBHE OCHOBHOTI'O OBHIEI'O ObPA3OBAHUA

N3yueHre GU3MKU Ha YPOBHe OCHOBHOTO 00Ijero ob6pa3oBaHMs HarpaB/eHO

Ha JOCTM)XXEHUE JIMUHOCTHBIX, METATIDEAMETHBIX U IMPEAMETHBIX O6paBOBaTEJ'[I)HI)IX
Pe3yJ/IbTdTOB.

B pe3ynbTare usyueHusi pU3MKM Ha ypOBHE OCHOBHOTO 0011jero 06pa3oBaHus

y oOyuatoiijerocsi 6yayT c)opMUpOBaHbI C/ieAyHOllie TUUHOCTHbIe pe3y/bTaThl B
YacTHu:

1) naTpUOTHUECKOro BOCTIMTAHUS:

- TIPOsIB/IEHHEe MHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(br3MUeCcKOU HayKy;

- LIeHHOCTHOE OTHOLIIeHUe K JOCTU)KEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpa)kJjaHCKOro U JyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUA:

- TOTOBHOCTb K aKTHBHOMY y4YaCTHIO B 00CY>KJeHHH OOIIeCTBEHHO 3HAUMMBIX
U OTUYECKUX TIpoO/ieM, CBSI3aHHBIX C TPAaKTUYeCKUM TpUMeHeHHeM
JNOCTY)KeHUU (PU3HKY;

- 0CO3HaHWe Ba)XHOCTH MOPAJ/IbHO-3TUUECKUX TPUHIIUIIOB B [leSITe/IbHOCTH
YUEHOT0;

3) 3cTeTHUeCcKOro BOCIIMTAHMSA:

- BOCTIpUSITHE ICTETUUECKUX KaueCTB (pM3UUeCKOol HayKu: eé rapMOHUUHOIO
MOCTPOEHHsI, CTPOTOCTU, TOYHOCTH, JTAKOHUUHOCTH;

4) IeHHOCTH HayYHOI'0 MO3HAHUA:

- OCO3HaHWe  L[eHHOCTH  (M3UUeCKOM  HayKh  KaK  MOLJHOTO
MHCTPYMEHTA MO3HAaHUSI MUpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEWIen
COCTaBJISIOIEN KY/IbTYDbI;

- pa3BUTHe HayuHOW J/r0003HATEe/NILHOCTH, WHTepeca K HCC/Ie[0BaTe/IbCKOM
JesiTeNIbHOCTH;

5) (¢opMupoBaHUA  KY/JAbTYpPbl 3I0POBbSI M  3MOIMOHATBHOIO
OJ1aromostyuusi:

- 0CO3HaHUe LIeHHOCTU Ge3omacHoro obpa3a  JKM3HU B
COBpEMEHHOM TeXHOJIOTUYeCKOM MHpe, BaXHOCTH TIpaBWI 0e30mMacHOro
MOBeJileHUsI Ha TPaHCIIOpTe, Ha [JOporaxX, C 3JeKTPUYECKHUM U TeryIOBbIM
obopy/ioBaHHEM B JIOMAIlTHUX yC/IOBUSIX;

- chOpMHUPOBAHHOCTh HaBblKa pedieKCHMH, TpU3HaHWEe CBOEro MpaBa Ha
OLIMOKY M TaKOTO ke TIpaBa y APyroro ueaoBeka;

6) TPyA0BOro BOCIIUTAHUA:

- aKTHMBHOE yuacThe B pellleHWd TpakKTUUeCKUX 3a/lau (B paMKax CeMbH,

oOpa3oBaTe/ibHOW  OpraHu3al[uM, TOpOZAQd, Kpas) TeXHOJOTMUecKo U



COLMaZibHOM HAalpaB/IeHHOCTH, TPeOyIIMUX B TOM uYHC/ie W (U3NUECKUX
3HAHUU;

e - HHTepeC K NTPpaKTUUeCKOMY M3yueHUI0 TpodeCChid, CBsI3aHHBIX C (PU3UKOM;

e 7) 3K0/IOTMYECKOT0 BOCTIMTAHUSA:

e - OpUEHTalUsi Ha TpUMeHeHWe (U3UUEeCKUX 3HAHWUW [Js1 pellleHusl 3ajau
B 00/1aCTU OKpYy’Karolljell cpefjbl, TIJITAHUPOBAaHWS TIOCTYNIKOB U  OLIEHKH
MX BO3MOJKHBIX MMOC/IeICTBUM [IJIs1 OKPY>Karolllel Cpe/ibl;

e - OCO3HaHWe T1/I06aTPHOTO XapakTepa 3KOJOTMUYecKUXx rMpobiemM U myTed uUx
pelleHus;

e 8) aganTanuM K M3MEHSKWIUMCH YCIOBHUAM COILHA/IBHON W TPHUPOJHOU
cpeabl:

e - TOTPeOHOCTHL BO B3aWMOJAEMCTBUUM TIPH BBLITIOJHEHUM MCC/IeZ0BaHUN

W TPOEKTOB  (PU3MUEeCKOW  HamNpaB/eHHOCTH, OTKPBITOCTb  OMBITY U
3HaHUSIM JPYTUX;

e - TIOBBILIEHWE YPOBHSI CBOeM KOMIIETEHTHOCTHM uepe3 IIPAKTHUUeCKYIO
JesiTeIbHOCTb;

e - noTpeOHOCTh B hOPMUPOBAHUM HOBBIX 3HAHWM, B TOM uncyie (opMyIMpoBaTh
U7ied, TIOHSITHS, TUTIOTe3bl 0 (PU3UUeCKUX 00bEeKTax U SBJIeHUSX;

e - 0CO3HaHWe /e(UIIUTOB COOCTBEHHBIX 3HAHWIN U KOMITeTEHTHOCTel B 06/1acTu
(pr3uKY;

e - IJIAHMPOBaHWE CBOETO pa3BUTUSI B TPUOOpPeTEHUU HOBBIX (HU3UUECKUX
3HAHUM;

e - CTpeMJIeHWe aHa/JIM3UPOBATh U BISIB/ISATH B3aMMOCBSI3M TIPUPO/bI, 00IIeCTBa U
5KOHOMMKH, B TOM YHCJIe C UCTI0J/Ib30BaHNEM (PH3UUEeCKUX 3HAHWUY;

e - OLIEHKa CBOMX JIEMCTBMM C YUYETOM BJ/IMSHUS Ha OKPYXKAlOL[yH Cpezy,
BO3MOJKHBIX I'7100a/IbHBIX TTOC/Ie/ICTBUIA.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbTraTe OCBOEHMs TpOrpaMMbl 10 (DHM3MKEe Ha YPOBHE OCHOBHOTO
ob1rero obpa3oBanus y obyuarorierocs 0yayT copMrUpoBaHbl MeTanpeMeTHbIe
pe3y/IbTaThl, BK/IIOUAOIIMe TT03HABaTe/IbHbIe YHUBEPCaIbHbIe yueOHbIe eiCTBUS,
KOMMYHUKAaTUBHbIE ~ YHUBepCajibHble  yueOHble  JeMCTBUS,  Pery/sITUBHbIE
yYHUBepCa/ibHbIe yueOHbIe JeCTBUSI.

ITo3HaBaTe/IbLHbIE YHuBepCad/ibHbIE y‘-lEﬁHLle }:[EﬁCTBPlH

Bba3oBble jioruyecKue AeiCTBUA:
e BBIBIATH W XapaKTepu30BaTb CYIeCTBEHHbIe TPHU3HAKH OOBEKTOB
(sIB/IEHUN);



yCTaHaB/IMBaTh CYI[eCTBeHHBIA TIPU3HAK KaaccudUKaIiv, OCHOBAaHUS MIJist
0000111eHNsI ¥ CpaBHEHMS;

BBISIB/ISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEeUMsi B paCCMaTpUBaeMbIX aKTax,
JAHHBIX ¥ HAO/MIOIeHUSIX, OTHOCAIIUXCS K (PU3UUECKUM SIBJIEHUSIM;
BLISIB/IITh TIPUUWHHO-C/Ie/ICTBEHHbIE CBS3W TIPU W3YUeHUM (U3NUeCKAX
SIBJIEHUI U TIPOLIECCOB, /le/iaTh BBIBOABI C UCIIOb30BaHUEM [1eYKTUBHBIX
Y WHAYKTUBHBIX yMO3aK/IHOUeHWM, BbIZIBUTATh TUTIOTE3bl O B3aMMOCBSI3SIX
(bU3MUeCKUX BeJIMUUH;

CaMOCTOSITe/IbHO BbIOMpaTh Croco® pelieHus yuebHOW (usnyeckoi
3afiaur (CpaBHEHHEe HEeCKOJbKWX BapUAHTOB pellleHHs, BbIOOp Hambomee
TIO/IXO/ISAIIIETO C YIETOM CAMOCTOSITE/TEHO BbIZIe/IEHHBIX KDUTEPHEB).

ba3oBbie uccieoBaTe/IbCKUe JeHCTBUA:

MCI0J/Ib30BaTh BOIMPOCHI KaK UCC/Ie[|0BaTeTbCKUM MHCTPYMEHT MO3HaHUS;
TIPOBO/IUTH M0 CaMOCTOSITE/IbHO COCTaB/I€HHOMY TJIaHY OIIBIT, HECI0XKHBIM
busnueckuii SKCriepuMeHT, He0O/bIIoe UCC/IeoBaHUe (PU3NIECKOTO
sIBJIEHUS;

OLleHMBaTb Ha TIPUMEHUMOCTb U  JIOCTOBEPHOCTb  HMH(OpPMALIUIO,
MOJIyYeHHYI0 B XO/le UCC/IeIOBaHUS UIH SKCIIEPUMEHTa;

CaMOCTOSTe/TbHO (hOPMYTMPOBaTh 0000IIIEHS ¥ BBIBOZIBI 110 pe3y/bTaTaM
TIpOBeIEHHOT0 HAO/MIO/IeHNs, OTTbITa, UCCTIe/JOBaHUS;

MPOTrHO3MPOBaTh  BO3MOXXHOe  JajibHellliee pa3BUTHe  (DU3UUYECKUX
TIPOL[ECCOB, a TaK)Ke BbIIBUTaTh MPe/IN0JIoKeH s 00 UX Pa3BUTHHU B HOBBIX
YCTIOBUSIX Y KOHTEKCTaX.

Pabota ¢ uH(opmanmeii:

TIPUMEHSITh pa3/inuHble METO/Ibl, MUHCTPYMEHThI M 3alpoChl NPU MOUCKe U
orbope WHbOpPMAalLMKM WM AAHHBIX C YUETOM MpeAJIOKeHHOW yueOHOM
dbu3rueckoi 3azaum;

aHa/IM3UpOBaTh, CUCTEMAaTU3UPOBaTh U UHTEPIIPeTHPOBaTh UHGOPMALUI0
pa3IMYHbIX BUJOB U (JOPM TIpe/iCTaB/IeHMUS;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMA/bHYHO (opMy TpeJcTaBieHUs
vHbOpMaIlMi U W/UTIOCTPHUPOBAaTh pelllaeMble 3aJjlauMl  HeC/I0’KHBIMHU
CcXeMaMH, iMarpaMMaMy, HHOU rpadyKoi U MX KOMOMHALIUSIMH.

KoMMyHHKaTHBHbIE YHUBepPCaIbHbIe yueOHbIe JeHCTBUA:

B Xxofle oOcyxaeHus  yueOHOrO  Marepuasa,  pe3y/bTaTOB
nabopatopHbix paboT W TIPOEKTOB 3ajJjaBaTh BOMPOCHI 10 CYIECTBY
00CyX/IaeMoi TeMbl W BBICKA3bIBaTh W/IE€W, HalleJIeHHble Ha pelleHue
3a/laud ¥ TIo/lep>KaHue Oj1arokenaTelbHOCTH OOIIeHNsT;

COTIOCTAaB/ISITb CBOM CYXKIEHHS C CYXXAEHUsSMH JAPYTrUX YYaCTHUKOB
auasiora, 0OHapy)XKMBaTh PAa3/IMUMe U CXO/ICTBO TIO3ULINM;



BbIp@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MIMChbMEHHBIX TeKCTax;
y6/IMUHO TIPe/ICTaB/ISTh Pe3y/IbTaThl BHITOJIHEHHOTO (hHM3MUeCKOTO OTbITa
(3KCTIeprMeHTa, UCC/Ie/IOBaHus, TIPOEKTA);

MOHUMAaTb W MCIOAb30BaTh  TMPEMMYyIeCTBA  KOMaHAHOW |
WHAWBUIya/lbHOM pPabOThI IIPpU  peIlleHHH KOHKPeTHOW (DU3HNUecKoi
TTPOO/IEMBI;

TIPUHUMATh 116/l COBMECTHOM JesiTe/IbHOCTH, OPTaHU30BBIBATh E€UCTBUS
Mo eé [OCTWXKEeHWIO: pacripefiefisiTh pOJiM, OOCYX[aTh TIPOLIeCCH U
pe3y/nbTaThl COBMECTHOM paboThl, 0600111aTh MHEHUSI HECKOMBKUX JTIOZIEH;
BBITIO/THATE CBOIO YaCTh pabOThI, AOCTUTAsl KaueCTBEHHOTO pe3y/bTara Tio
CBOEMY HarpaB/ieHUI0 W KOODAWHHDYsS CBOW [eWCTBUS C [APYTUMHU
yjleHaMU KOMaH/Ibl;

OlLlIeHMBaTh KaueCTBO CBOETO BK/aJa B OOIIMM MPOAYKT IO KPUTEPUsIM,
CaMOCTOSITe/IbHO CPOPMYJTMPOBAHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUSI.

Pery/isiTUBHbIe YyHUBepCa/IbHbIE YueOHbIe AeliCTBUSA

CamoopraHu3anusa:

BBISIB/IATH T1PO0J/IeMbl B XKU3HEHHBbIX U YueOHBIX CHUTyaLUsiX, TPeOyroIux
JJ1s peleHyst (pU3NUeCcKUX 3HaHU;

OPHEHTHPOBAaTbCA B  PA3/IMUHbIX MOAXO0JAax TMPUHATUS  peLIeHuMr
(uHAMBUAYaATbHOE, TIPUHATHE peLleHHsi B TPyIIe, MPUHATHE pDelleHUH
TPYIIION);

CaMOCTOSITe/IbHO COCTaB/ISITh alTOPUTM pellleHHst (U3NYecKoU 3a/auu Win
TJlaHa WCC/Ie[0BaHUSl C yUETOM HMEIOLIUXCS PecypcoB U COOCTBEHHBIX
BO3MOJKHOCTEM, apryMeHTUPOBATh Ipe/jlaraeMble BApUAHThI PELLeHUN;
ZieniaTh BBIOOD 1 OpaTh OTBETCTBEHHOCTH 3a pellieHHe.

CﬂMOKOHTpOJIb, 3M0[[I/IOHaJIbeIﬁ HHTE/I/IEKT:

[laBaTh aZIeKBaTHYIO OLIEHKY CUTYal[uy U NpejJiaraTh IJiaH eé u3MeHeHus;
OOBSICHTH ~ TIPUUWHBI  JOCTIKEHWS  (HeJOCTWKEHHUS]) Ppe3y/bTaToB
JesiTe/IbHOCTH, [laBaTh OL[eHKY PUOOPeTEHHOMY OIIBITY;

BHOCUTh KOPPEKTHMBBI B [IeATEJIbHOCTh (B TOM UMC/Ie B XOJ, BBIMOJIHEHUS
¢bu3uUeckoro HUcCCAe[iloOBaHUSI WM TPOEKTa) Ha OCHOBe HOBBIX
00CTOATeNBCTB, W3MEHHUBIIWXCS CHUTYyal[did, yCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILWX TPYAHOCTEW;

OLleHMBaTh COOTBETCTBUE pe3yJ/ibTaTa Lie/Ih U YCI0BUSIM;

CTaBUTH Ce0si HA MeCTO JIPYroro uesjioBeKa B XOZie Criopa WK AUCKYCCUU
Ha Hay4YHYO TeMy, IOHUMaTb MOTHBbI, HAMEPEHMUsI U JIOTHUKY JIpyToro;
NIpU3HaBaTh CBOE TIPABO Ha OIMMOKY TIPH pellieHNH GU3NUecKUX 3aziau WiH
B YTBEPJK/[E€HHSIX Ha HayUHble TeMbI U TAKOE >Ke MPaBo IPyroro.



INPEAMETHBIE PE3YJ/IbTATBHI

K koHily oOyueHus B 7 Kj1acce TipeIMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh Y 00yJaroIUXCsl yMEHUH:

WCIO/b30BaTh  MOHATUS:  (U3UUeCKMe W XUMHUYecKue  siBJeHUs,
HabJ/iro/leHre, SKCIIepUMEHT, MOJie/b, TUTIOoTe3a, eAWUHUIIbI (HU3UUeCKUX
BeJIMUMH, aTOM, MOJieKysa, arperatHble COCTOSIHUS BelllecTBa (TBEpAOe,
KuaKoe, ra3oo0pa3Hoe), MexaHWYeCcKoe [BWKeHUe (paBHOMeEpHOe,
HepaBHOMepHOe, TIpSIMOJIMHEeNHOe), TpaeKTOpUs, paBHO/IeMCTBYOIIast
cuna,  pedopmauus  (ympyras, — njacTUyecKasi), HEBeCOMOCTb,
COO0OIIIaloIIMeCs: COCY/bI;

pasnuath siBjeHus (Auddysusi, TerjoBoe ABWKEHUEe YacCTHl] BelecTBa,
paBHOMEpHOe  [BW)KEHWe, HepaBHOMEpDHOe  [IBWKeHue, HWHepLus,
B3aMMO/IeiICTBUE TeJ, PaBHOBeCHe TBEPABIX Tel C 3aKPernyiéEHHOM OChIO
BpallleHUs], Tiepeflaya [aB/ieHUs] TBEPAbIMUA TeJaMH, >XUJKOCTSIMU U
rasamy, artMocdepHoe [laBjieHWe, TIJlaBaHUWe Tes, IpeBpallleHus
MeXaHWUYeCKOM SHepruy) Mo ONMMCAaHUIKD MX XapaKTepHbIX CBOWCTB M HaA
OCHOBe OITbITOB, IEMOHCTPUPYIOLIUX aHHOe (hr3uUecKoe SIBJIeHUE;
pacrio3HaBaTh TIPOsIBJieHWe UW3Y4YeHHbIX (U3UUeCKUX SIBJIHUW B
OKpy)KarollleM MWpe, B TOM uucjie (u3nueckue siB/ieHHWs B TPUPOJE:
TIPUMEDBbI ABWXKEHUS] C Pa3/IMUHbIMU CKODOCTSIMU B >KUBOW U HEXUBOMU
NpUpOZie, JEeUCTBUE CU/Ibl TPEHUs] B TMPUPOJE M TeXHUKe, BIIUSHUE
aTMoC(hepHOro /laB/ieHHsl Ha )KUBOM OpraHu3M, IjlaBaHue pbi0, pblyaru B
TeJjie Ye/IoBeKa, MPY 3TOM IepeBOINUTDL TPAKTHUUECKYIO 3a/jauy B yueOHY¥O,
BbIJIe/ISITh CYI[eCTBEHHbIE CBOMCTBA (MPU3HAKKM) (DU3UUYECKUX SBIEHUM;
OMNMCHIBAaTh U3yUYeHHbIE CBOWCTBA Te/l U (PU3NUECKUe SIBJIEHUS], UCTIONb3YS
du3nueckre BeMWUMHBI (Macca, O0BEM, TJIOTHOCTH BeI[eCTBa, BpPEMs,
MyTb, CKOPOCTb, CPeHsII CKOPOCThb, CWJIa YIPYTOCTH, CU/IA TSDKECTH, BeC
Tela, CWIa TpeHus, J[aBjieHue (TBEPAOr0o Tesa, >KUJAKOCTH, Tasa),
BBITA/IKUBAIOIIas CUla, MexaHhuyeckasi paboTa, MOIIJHOCTb, TIJIeUO CHJIBI,
MOMEHT CHUJ/bl, KO3((UIIMEHT T1O0JiIe3HOr0 [IeMCTBUSI MeXaHU3MOB,
KUHeTUUecKasi U TOTeHL[Ma/bHasi SHeprusi), Mpyd OMUCAHUU TPaBUIbHO
TPAaKTOBaTb  (PU3UUECKUM  CMBICJI  MCIOJIb3YeMbIX  BeIMYMH, HX
0003HaueHUsT W eAWHHULbI (PU3NUECKUX BeJIUYMH, HAaXOJUTh (POPMYJIbI,
CBSI3bIBAOIIME /IaHHYIO (PM3UYECKYI0 BeJIMUUHY C JPYTUMH BeTUUMHAMU,
CTPOUTH TPaPUKU M3yUeHHBIX 3aBUCUMOCTel (hH3uUeCcKUX BeTMUUH;
XapaKTepu30BaTb CBOWCTBA Tes, (U3NYeCKUe SBAEHUS U TPOLeCCHI,
WCIIO/b3Ys TpaBWia CA0XKeHUs1 cua (BAOb OJHOM MpsiMOM), 3aKoH ['yka,
3akoH Ilackassi, 3aKoH ApxuMme/ia, TIPaBU/I0 PaBHOBecHst phiuara (6Ji0ka),



«30JI0TOe TIPaBW/IO» MEXaHUKW, 3aKOH COXPaHeHWs MexXaHWU4eCKOU
JHepruy, MpU 3TOM J[laBaTh CJIOBeCHYH (OPMY/JIUPOBKY 3akKOHa W
3aMuChiBaTh €r0 MaTeMaTUUeCKOe BbIpaXkeHue;

00BSCHATE (pr3MUecKue siBJIeHUs, TIPOL[eCChl M CBOMCTBA Tes, B TOM UHCIIe
M B KOHTEKCTe CHUTyallMil TMPaKTUKOOPHWEHTHPOBAHHOIO XapakTepa:
BBISIB/ISITh IPUUMHHO-CJ/Ie[JCTBEHHbIE CBSI3M, CTPOUTh 00BsiCHeHue u3 1-2
JIOTUUECKHX I11aroB C OMOpOW Ha 1—2 M3yueHHBIX CBOWCTBA (hM3MUECKUX
SIBJIEHU, (PU3NYECKHX 3aKOHA W/ 3aKOHOMEPHOCTH;

peliaTb pacuéTHble 3a7aud B 1-2 [eWCTBUS, MCIOJIb3yS 3aKOHbI H
(dbopMy/ibl, CBsA3BIBarOLMe (DU3MUECKHEe BeJIMYMHBbI: Ha OCHOBE aHasiuv3a
yCJIOBYA 3a/laud 3alMUChbIBaTh KPaTKOe yCIOBHE, MOJCTAaBIATh (pU3NUeCKre
BeJIMYMHBl B (DOPMYJIbI U TNPOBOAUTH PACYéThl, HaXOAWUTb CIPABOYHBIE
NlaHHbIe, HeoOXOAUMbIe /ISl pellleHus 3a/jay, OLleHWBaTh PeaTuCTUYHOCTD
MO/TyYeHHOU (PU3nUeCcKol BeJIMUUHBbI;

pacrio3HaBaTh TMpoOeMbl, KOTOpDble MOXXHO PeIIUTb TP TIOMOIIH
(bur3nUeCcKux MeTO/I0B, B ONMCAHUU UCC/Ie/I0BaHUs BbI/Ie/ISATh POBepsieMoe
NpeAnookeHre  (rumortesy),  pa3avuatb W WHTEPHpPeTUPOBaTh
MOJIyUeHHBbIM pe3y/bTaT, HAXOAWTb OIIMOKM B XOZe OIbITa, [JenaTh
BBIBO/IbI T10 €ro pe3yJ/ibTaTaMm;

MPOBOAUTL OMbIThI 1O HAOMOJeHUI0 (QU3NYeCKUX SIBIEHUM WU
(dr3nUecKux CBOMCTB TeJ: (GbopMyIMpOBaTh TIpoBepsieMble
TIpe/TIoI0XKeH s, COOMpaTh YCTaHOBKY U3 TIPe/JI0KeHHOT0 0060py10BaHMs,
3aMUChbIBaTh XOZ, OMbITa U (POPMYIUPOBATh BBIBOJBL;

BBITMIOJIHATH TpSIMble U3MEpPEeHUsl pacCTOSIHUS, BPeMeHH, MacChl TeJa,
00béMa, CWIbl U TemrepaTypbl C UCIOJb30BaHWEM aHAJOTOBbIX U
1[UbPOBBIX MPUOOPOB, 3aMMChIBaTh TI0Ka3aHHs TPUOOPOB C yYETOM
3a/laHHOM aOCOJTIOTHOM TTOTPEITHOCTH U3MepeHHi;

MIPOBO/IUTH UCC/Ie[lOBaHKE 3aBUCUMOCTH OJHOM (pU3MUeCKOl BeJIMUUHBI OT
JPyrOM C WCMO/Jb30BaHUEM TMPSIMbIX H3MepeHUH (3aBUCHMOCTH ITyTU
PaBHOMEDHO [IBWXKYILLETOCs Tejla OT BPEMEHM [BUWKEHHUs Tesa, CUJIbI
TPeHHs1 CKOJTbKeHHs OT Beca TeJla, KaueCcTBa 00pabOTKM MOBEPXHOCTeM Ter
Y HEe3aBUCHMMOCTH CHJ/Ibl TPEHHUS OT I/I0LLaJu COMPUKOCHOBEHUS TeJl, CUJIbI
yOPYTrOCTH OT YZJIMHEHUsl TIPY>KUHbI, BbITAJKUBAIOLel CUIbl OT 00bEMa
MOTPY>KEHHOW YaCTH TeJjla Y OT IVIOTHOCTU XKUJKOCTH, e€é He3aBUCUMOCTHU
OT TUIOTHOCTH TeJia, OT IIyOuHbI, HA KOTOPYIO MOTPY>KEHO Tesio, YCI0BUM
TJIaBaHUSI TeJl, YCIOBUIM paBHOBeCHs pbiuara M OJI0KOB), y4acTBOBaTh B
TJIaHUPOBaHUM  yueOHOTO MCCe/0OBaHUsl, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEpPeHUs], Ceflys IpeaJIoKeHHOMY IUlaHy, (PUKCUpPOBAaTh
pe3y/ibTaThbl TOTYYeHHON 3aBUCUMOCTH (DHM3UUECKUX BeJMUYMH B BHU/E



TIpe/I/I0yKeHHBIX Tabui] U rpadukoB, [enaTh BBIBOJALI M0 pe3y/bTaTaM
WCCIIeJOBaHMS;

MIPOBOIUTL KOCBEHHble H3MepeHHs1 (H3UUeCKUX BeJIUUUH (TJIOTHOCTh
BeIleCTBA JKUJAKOCTH W TBEPAOIrO Tejla, CHIa TPEHUS CKOJIbXEeHHS,
7aBjieHWe  BO3/lyXa, BBITAJKUBAWOIAsi CWia, [JeWCTByHIas Ha
TIOTPYKEHHOE B JKUJKOCTb TeI0, KO3(h(dUIMEeHT I10/Ie3HOr0 JAeMCTBUS
MIPOCTBIX MEXaHW3MOB), C/eAys TIpeJJIOKeHHOW WHCTPYKLWW: TIpH
BBITIOJTHEHUM W3MepeHHil coOupaTh SKCIIePUMEHTA/IbHYI0 YCTAaHOBKY H
BBIUMC/ISTH 3HAUeHHe UCKOMOMW BeJTMUUHbI;

cobsirojaTh MpaBUia TeXHUKK 0e301acHOCTH Mpu paboTe ¢ 1abopaToOpHbIM
obopy/loBaHuEM;

yKa3bIBaTh TPUHLMIBI [IeHCTBUSI TIPUOOPOB M TeXHUUECKUX YCTPOUCTB:
BeCbl, TepMOMETp, [JWHAaMOMeTp, CooOlarolecs: cocyzbl, OGapometp,
pbluar, MoABWXHBIN W HEITOABW>KHBIN 0J10K, HAK/IOHHAS! TVIOCKOCTb;
XapaKTepu30BaTb TPUHIUIBI  JAeMCTBUS HW3YUYEHHbIX TIpUOOpPOB M
TEXHUUECKHUX YCTPOWCTB C OIOPOH Ha WX onMcaHus (B TOM UHCIIe:
TOJIIUITHAKY, yCTPOMCTBO  BOJONPOBO/A, THPaBIMUECKHN TIpecc,
MaHOMeTp, BLICOTOMep, TIOPIITHEBOM HACOC, apeOMeTp), UCTIO/b3Ys 3HAHUS
0 cBoMCTBax (U3NUECKUX SIBJeHUN U HeobXoAnuMble (pu3NUecKre 3aKOHBI
Y 3aKOHOMEpPHOCTH;

NPUBOJUTL  TMpUMepbl  (HaxoAuTh  WHGOPMALMIO O  TpUMepax)
MIPAKTUUeCKOTO HCII0/b30BaHUs (M3MUeCKUX 3HAHWW B TIOBCEHEBHOMU
JKU3HM 71 oOecrieueHus1 6€301acHOCTH TIpH obpalrieHuH ¢ TIpubopamMu 1
TeXHUYECKHMH yCTPOMCTBAMM, COXpaHEHWsI 3[0pOBbsi U COO/IOZeHUS
HOPM 3K0JIOTUYECKOTO0 MOBeJieHUs B OKpY»Katolleli cpefe;

OCYIIeCTB/ISITh OTOOpP MCTOUHMKOB WHQopMmaluu B VHTepHeTe B
COOTBETCTBUM C 3a/JaHHBIM IMOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEHOIINXCS
3HAaHUW W TIyTéM CpaBHEHUS Ppa3/MUYHBIX HCTOYHUKOB BBIZIE/IATD
WHGbOpMaLMI0, KOTOpasi SIBJISIETCS TPOTHBOPEUHMBON WM MOXKET OBbITh
HeJJ0CTOBEepPHOM;

HCITI0/Tb30BaTh IPH BBHITIOJTHEHUHW yUeOHBIX 3a/laHUN Hay4HO-TIOMY/ISIPHYHO
nUTepaTypy  (M3WUECKOro COZiepKaHHs, CIpaBOYHbIE  MaTepHasbl,
pecypchl cetd VIHTepHeT, Bia/leTh NTPUEMAMKU KOHCITEKTUPOBAHHUS TEKCTa,
nipeoOpa3oBaHys HHMOOPMaIUY U3 OIHOM 3HAKOBOUW CHCTEMBI B PYTYIO;
co3/laBaTh COOCTBeHHbIe KpaTKHe MHUCbMeHHbIe U YCTHbIe COOOIeHusT Ha
OCHOBe 2—3 HMCTOUHHKOB MH(oOpMaIuu (HH3UUecKoro CofiepkaHusi, B TOM
yucse MyO/JMYHO [enaTh KpaTKve cOOOIeHUs 0 pe3yJbTaTaX MPOEKTOB
WX yueOHBIX MCC/IeZIOBAaHUM, TIPM 3TOM TI'DPAMOTHO MKCITO/b30BaTh



W3YUeHHbIM TIOHSATUWHBIM armapaT Kypca (U3UKH, COTMPOBOXK/ATh
BBLICTYII/IEHME TIpe3eHTalliel;

TIPU BBITIOJIHEHUM Y4yeOHbIX TIPOEKTOB W MCC/Ie[lOBaHUN pacrpefienisiTh
00s13aHHOCTU B TPYIINle B COOTBETCTBUM C TIOCTaB/IEHHbIMHU 3aJauaMH,
C/eUThb 3a BBIMIOJIHEHWEM TjlaHa [eUCTBUM, aJileKBaTHO OLIEHUBAThb
COOCTBEHHBIM  BK/IaJi B  [JeATEJbHOCTh  TPYNINbl,  BBICTPAaWBaTh
KOMMYHUKAaTUBHOE B3aMMO/IeCTBUE, YUUThIBasi MHEHUE OKPY>KakOI[UX.

K koHily obyueHus B 8 Kyacce ripeiMeTHbIe pe3y/IbTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTb C(HOPMHUPOBAHHOCTH ¥ 00yJarOIUXCsl YMEHH:

WCTI0/Ib30BaTh MOHATHSA: Macca U pa3Mepbl MOJIeKYJI, TeIlJIOBOe JBY)KeHHe
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BellleCTBa, KpUCTa/l/INYeCKUe U
amop(Hble Tesa, HACBILEHHbIM W HEHACBIIeHHbId Map, BJIAKHOCTb
BO3/lyXa, TeMIlepaTypa, BHYTDPEHHSIA SHEpPrvs, TEeIUIOBOM JIBUraTelib,
3/IeMEeHTapHBIN 3JIEKTPUUECKUU 3apsifi, 3JIeKTPUYECKOe T10J1e, TIPOBOJHUKH
Y IU3JIEKTPUKH, OCTOSTHHBIN 3JIEKTPUYECKUN TOK, MarHUTHOE T10J1€;
pa3nuuath siBJieHHs (TEeIIoBOe pacllMpeHue W CKaTve, Tervionepejauva,
TEIJIOBOe paBHOBeCHe, CMauMBaHWe, KallWIsipDHbIe SIBJIEHUs, HCIIapeHue,
KOH/leHcalysi, TUlaBleHue, KpUCTa/ui3alusl (OTBepeBaHHe), KUIIeHHe,
Terionepeaya (TeryIompoBOAHOCTS, KOHBEeKIL[US, U3J/ly4eHue),
3JIeKTpU3aLsl Tesl, B3aUMOJEWCTBUE 3aps/iOB, JAEUCTBUS 3J1IeKTPUUECKOro
TOKa, KODOTKOe 3aMblKaHWe, B3auMO/Ie[iCTBMe MAarHuToB, JelCTBUe
MarHUTHOTO TOJIs1 Ha IPOBOJHUK C TOKOM, 3/IeKTPOMarHUTHasE MHAYKLMS)
[0 OINMCAaHUI0 HX XapakTepHbIX CBOMCTB M HAa OCHOBe OIIBbITOB,
JeMOHCTPUPYIOLIUX JaHHOe (hU3NYeCcKoe sSIBJIeHHE;

pacrio3HaBaTh [pOSIBJIeHWe U3yUeHHBbIX (PU3UYeCKUX SIBJIEHUM B
OKpy)KarollleM MWpe, B TOM uucie (U3UUeCKue SIBJIeHHWs B MPUPOJE:
MOBEPXHOCTHOE HaTsDKeHWe W KalWIsipHble SIBJIEHUSI B TPUPO/E,
KpUCTa/Ulbl B TMpupofe, u3nyueHhe Co/HL@, 3amep3aHve BOJOEMOB,
Mopckue 6pu3bl, 00pa3oBaHKe POChl, TYMaHa, UHesi, CHera, 37ieKTpuUecKre
SIBJIEHUs. B aTtMoc(epe, 3/1eKTPUYeCTBO KUBBIX OPraHM3MOB, MarHUTHOE
nosie 3eM/M, Jpeild MOIHOCOB, POJb MarHUTHOTO MOJST [/l >KU3HU Ha
3emie, IOJIIPHOE CUSIHWE, TIPU 3TOM IepeBOAUTH MPaKTUUeCKYHO 3a/iauy B
y4ueOHYyI0, BBIJENSITh CYIIeCTBEHHbIe CBOMCTBA (TIpU3HAKM) (PU3NUECKHUX
SIBJIEHUM;

OTHMChIBaTh U3yUeHHble CBOMCTBA Tel U (PU3NYeCcKue SIBIeHUs, UCII0/b3Ys
(u3nueckre BeJMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPrus, KOJIUYeCTBO
TEIUIOThl, yJenbHas TeIJIOEMKOCTb BeLlecTBa, yJe/lbHass TerioTa
TJIaB/ieHusl, yjenabHasi TeruioTa TapoobOpa3oBaHusl, yjesbHas TerioTa
CropaHusi TOIUIMBA, KO3(D@UIMEHT TMO0JIe3HOr0 [eWCTBUS TerIOBOM



MalllMHbl, OTHOCUTEJIbHAsi BJIAXXKHOCTh BO3/yXad, 3JIEKTPUUYECKUM 3apsf,
cula TOKa, 3/IeKTpUUeCcKoe HaripsbkeHue, COTMpPOTUBJIEHUe TPOBO/HUKA,
yielbHOEe  COTPOTHB/IEHHWE  BellecTBa, paboTa ¥ MOIIHOCTH

3/IeKTPUUECKOr0  TOKa), TpHU OMUCAHUU TIpaBUILHO
TPaKTOBaTh (YM3UUECKUNM CMBICT UCIO/b3yeMbIX BeJIUYMH, 0003HaueHUs
U eJuHULbl  (U3NYECKUX BeJTMUMH, Haxo/JIUTh dbopmy b,

CBSI3bIBAOL{Me  [IaHHYI0 (U3NYECKYyH0  BeJMYMHY C  JPYTUMH
BeJIMUYMHAMM, CTPOUTH TIpa(pUKUA U3yUYeHHBIX 3aBUCUMOCTEN (PU3NUECKUX
BeJINYMH;

XapaKTepu30BaTb CBOMCTBA TeJ, (PU3UUECKUe SBJIEHUSI U TPOLIECCHI,
VICTI0J/Ib3Ysl OCHOBHBIE TOJIO’KEHUSI MOJIEKYJ/IIPHO-KUHETUYECKONM Teopuu
CTPOEeHHsI BellecTBa, MPUHLUI CYMepPIIO3ULUKU T0Jield (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsza, 3akoH Oma /11 yyacTKa Lelu, 3aKOH
Ixoyns—J/leHua, 3akKOH COXpaHEHUsI SHeEPruM, Ipyd STOM [laBaTh
CJIOBECHYIO (DOPMY/IMPOBKY 3aKOHa M 3alMChbiBaTb €r0 MaTeMaThyecKoe
BBID&)KEHUE;

00BbsICHATh (hM3MUecKUe TpPOLeCChl U CBOMCTBA Tel, B TOM YMC/e U B
KOHTEKCTe CUTYalMi MPaKTUKOOPWEHTHPOBAaHHOTO XapaKTepa: BBISB/ISATh
MIPUYMHHOC/IE/ICTBEHHBIE CBSI3H, CTPOUTH 00BsCHEHHWe 13 1-2 oruuecKux
1IaroB C OMNOpOM Ha 1-2 M3y4YeHHBIX CBOMCTBA (PM3UUECKUX SIBJIEHUH,
(13UUeCKMX 3aKOHOB W/IM 3aKOHOMEPHOCTEH;

pellaTb pacuéTHble 3ajaud B 2-3 [eHCTBUS, WCIIOJb3ySl 3aKOHbl U
dbopmysnibl, CBA3bIBaloOIMe (U3MUeCcKre BeJMUYMHBbI: Ha OCHOBe aHa/iu3a
YCJIOBUS 3a/laud 3aluChbiBaTb KpPaTKOe YCJIOBHE, BBISB/ISATb HENOCTaTOK
JAHHBIX /i1 pelleHusi 3ajaud, BbIOMpaTh 3akKOHbI U  (HOPMYIIbI,
HeoOXo/MMble i1 e€ pellleHus, TPOBOAWUTh pacuéTbl M CpPaBHUBAThb
TOJIyYeHHOe 3HaueHUe (PU3NUeCKOor BeJIMUMHBI C U3BECTHBIMU JJaHHBIMUY;
pacrio3HaBaTh TMpo0sieMbl, KOTOpble MOXHO PpeIIUTb TIPU TIOMOIIU
($u3MUeCKUX MeTOZOB, MCIOJIb3ysl OMMCAHWe WCC/Ie[OBaHUS, BbIJENAThH
NpoBepsieMOe  TIPeJII0JIOKeHHe, OLleHWBaTh IPaBWIBHOCTH  MOPSJKa
NIPOBeJIeHUs UCCJIe[JlOBaHNs, [ie/laTh BbIBO/bL;

MPOBOJUTH OMBITHI 10 HabmoAeHut0 (U3NUECKUX SIBJI€HUN WU
(u3MUeCcKUX CBOWCTB Tesl (Kanu/uIspHbIe SIB/IeHUS], 3aBUCUMOCTb JiaB/IeHHs
BO3/lyXa OT ero o6béma, TeMrepaTyphbl, CKOPOCTH TMpoLiecca OCThIBaHUS U
HarpeBaHWsl TMpU HW3/Iy4YEHUM OT L[BeTa M3/yuarolled (MOrJionjaroien)
MOBEPXHOCTH, CKOPOCTb WCIApeHus1 BOAbI OT TeMMepaTyphbl XUIKOCTA U
Mol eé T[IOBepXHOCTH, SJIeKTpU3alUs Tel UM B3auMOJEUCTBUE
5JIEKTPUUECKUX  3aps/loB, B3aUMOJEUCTBUE TOCTOSIHHBIX MAarHUTOB,
BU3ya/M3aljisl MarHWUTHBIX [107Ie TIOCTOSIHHBIX MAarHuTOB, [JeWCTBUS
MarHMTHOI'O TOJII Ha IPOBOJHMK C TOKOM, CBOMCTBA 3/1€KTPOMAarHMTa,



CBOMCTBA 9JIEKTPOJBUTaTe/isi TMOCTOSIHHOTO TOKa): (hOpMyJiMpoBaTh
TIpoBepsieMble TIPeATIO/I0oKeHHsI, COOUpaTh YCTAaHOBKY U3 TIPE/JIO’KEHHOTO
000py/I0BaHUs, OMKCHIBATh X0/ OTbITa U (POPMYTMPOBATh BHIBOBI;
BLITIOJIHATh ~ MpsIMble  W3MEPeHUsi  TemrepaTrypbl,  OTHOCUTEJbHOMU
BJ@XHOCTU BO3/AyXa, CWIbl TOKa, HaMNpsOKeHUsi C MCI0JIb30BaHUEM
aHaJIOTOBBIX TIPUOOPOB U AATUMKOB (DM3UUECKUX BeJIMUWH, CPaBHHBATb
pe3y/bTaThl U3MEPEeHUM C YUETOM 3a/laHHOM aOCOJTFOTHOM TTOTPeITHOCTY;
TIPOBO/IUTH UCC/IeIOBaHMEe 3aBUCMMOCTH OJHOU (hU3MUeCKOU BeJIMUMHBI OT
JPYyrol C  UCIO/Jb30BaHWEM TIPSIMbIX  M3MepeHud  (3aBUCHMOCTh
COTIPOTUB/IEHUS] TIPOBOJIHMKA OT €ro /JIMHbI, TIJIOI[aZii TIOTIepeYHOro
CceuyeHUs U y/ieIbHOTO0 COTIPOTHB/IEHHs BelljeCTBa MPOBOJHUKA, CHUJIbI TOKa,
Wylllero uepe3 TPOBOAHUK, OT HamnpsbkeHUsI Ha  TMPOBOJHUKE,
MCCieJOBaHUe 10C/Iel0BaTe/IbHOTO u napasuie/ibHOro
COoeMHEHWM TIPOBOJHMKOB): TIJITAHUPOBaTh HCC/eZiloBaHUe, COOMpaTh
YCTAaHOBKY U BBITIO/IHSATh M3MepeHus, CJieflys TMpej/IO)KeHHOMY T[JIaHy,
dbuKCcUpoBaTh pe3y/bTaThl TIOJYUeHHOW 3aBUCMMOCTH B BHje Ta0/MI]
1 rpaduKOB, [le/laTh BbIBO/bI M0 pe3y/abTaTaM UCC/el0BaHus;

MPOBOJUTb KOCBEHHble U3MepeHUs1 (PU3nuecKux BeJWuyuH (y[enbHast
TeTUVIOEMKOCTh ~ BellleCTBa, COINpPOTHB/eHWe TIPOBOJHMKA, pabota
MOIITHOCTb 3JIEKTPUUECKOT'0 TOKa): T/IaHWPOBaTh W3MepeHusi, CcoOMpaTh
9KCIIepUMEeHTaNlbHYI0 YCTaHOBKY, Cefys TpeyioXKeHHOW WHCTPYKI[UHU, U
BBIUMC/IATH 3HaUeHUe BeIUUMHbI;

cobsroaTh MpaBu/ia TeXHUKK 0e301acHOCTH Mpu paboTe ¢ 1abopaToOpHbIM
obopy/loBaHuEM;

XapaKTepu30BaThb TPUHIUIBI  AeUCTBUS HW3YUYeHHbIX TIpUOOPOB W
TeXHUYECKUX YCTPOUCTB C OIMOPOM HAa WX OMUCAHUS (B TOM 4YUCIeE:
CHCTeMa OTOIJIeHUsI [OMOB, TMTPOMeTp, TapoBas TypOWHa, amriepMeTtp,
BOJIbTMETD, CYETUMK 3JIEKTPUYECKON SHEepruM, 3/eKTPOOCBETUTEe/IbHbIe
npubOpkI, HarpeBaTe/bHbIe 3/1eKTPONPUOOpLI (TIpUMephl), 3/IeKTpHUUecKue
TipeJOXPaHUTE/IH, 3/IEKTPOMAarHUT, 3/1IeKTPOABUTaTe b MOCTOSTHHOTO TOKA),
WCTIO/b3ysl 3HAHUSI O CBOMCTBAx (PU3MUECKUX SIBJIEHWM U HeoOXoauMble
bur3nUeckre 3aKOHOMEPHOCTH;

pacrio3HaBaThb TIPOCTble TeXHUUeCKHe YCTPOMCTBA W U3MepUTe/bHbIe
npubopel 1O CXeMaM M CXeMaTUYHbIM pPHUCYHKaM (PKUIKOCTHbIN
TePMOMETp, TepPMOC, TICUXPOMETpP, TUIPOMEeTp, JABUraTe/lb BHYTPEHHEro
CropaHusi, 371eKTPOCKOI, pPeoCTaT), COCTaB/STh CXeMbl 37eKTPUUeCKUX
Liereil ¢ Moc/ie[oBaTe/IbHbIM U Tapajulie/ibHbIM COeJUHEHUEM 3/1eMEHTOB,
pa3nuuasi yCJI0BHbIe 0003HaUeHHsI 37IEeMEHTOB 3/IEKTPUUECKUX 1[eTiel;



NPUBOJUTL  TMpuUMepbl  (HaxoguTb HMHGOpPMALMIO O  [pUMepax)
MPaKTUYECKOT0 MCMOJb30BaHUsl (PU3NUeCKUX 3HAaHWW B TIOBCeJHEBHOM
JKU3HM 71 oOecrieueHuns1 6€301acHOCTH TIpH obpalrieHnu ¢ TpubopamMu 1
TeXHUYECKHMH yCTPOMCTBAMM, COXpaHEHWs 3[0pPOBbSi U COO/IOZeHUs
HOPM 3KOJIOTUUECKOr0 MOBe/|eHNsI B OKpY»Katolllei cpeie;

OCYLLIECTB/ISATh TIOMCK HWH(POpMaLMM  (U3UUECKOr0 COJep)KaHusi B
VHTepHeTe, Ha OCHOBE WMEIOLIMXCS 3HAaHUW W TyTEM CpaBHEHUS
JIOTIOJTHUTE/IbHBIX ~ MCTOUHWUKOB  BbIJeNsSTh  WHGOpMalLWioo, KOTopas
SIBJISIETCSI IPOTUBOPEUUBOM WU MOXKeT ObITh HeJ0CTOBEPHOM;
WCTIO/b30BaTh TIPU BBITIOJIHEHUM YUeOHBIX 3aJlaHUN HayUHO-TIOMYJISIPHYIO
UTepaTypy (PU3MUYECKOro COJep)kaHusi, CIpaBOUHble MaTepuasbl,
pecypchbl ceTu VIHTepHeT, Bia/leTb NMPpUEMaMU KOHCIIEKTUPOBaHUS TEKCTa,
nipeoOpa3oBaHus WHGOPMaLMY U3 OIHOM 3HAKOBOUW CHCTEMBI B PYTYIO;
co3/laBaTb COOCTBeHHbIe TIMChbMEHHbIe W KpaTKWe YCTHble COOOIeHwUs,
0060011ass vH(OpMaIMI0 U3 HECKOJbKHUX WCTOYHMKOB (HH3UUYEeCKOro
cojep)kaHusi, B TOM 4uc/e TyOIMUHO TpPeACTaB/sATb pe3yJbTaThl
MIPOEKTHOM WM UCC/Ie[l0BaTe/IbCKOM [1esTe/TlbHOCTH, TIPU 3TOM I'PAMOTHO
VCTIO/Ib30BaTh W3YUEHHbIM TIOHATUMHBIA —anmapar Kypca (PU3HKH,
COTIPOBOXKAATh BLICTYIJIEHUE TIpe3eHTaLuel;

MpU  BBIMOJTHEHUU YueOHBIX TIPOEKTOB W UCC/Ie[OBAaHUM (PU3NUeCKUX
TPOLIECCOB  pacripefienisiTb 0053aHHOCTH B TpyIMIe B COOTBETCTBUM C
MOCTaB/IeHHBIMU 3aJjlauaMU, C/Ie[JUTh 3a BBIOJHEHUEM T1J1aHa [1eCTBUM U
KODpPeKTHpOBaTh €ro, aJeKBaTHO OlleHWBaTb COOCTBEHHBbIM BK/aj B
JesiTeTbHOCTh TPYMIbl, BbICTPaUBaTh KOMMYHUKaTHBHOE B3aMMO/IEMCTBYE,
TIPOSIBJISISt TOTOBHOCTH pa3pellaTb KOH(IUKTHI.

K koH1ly oOyueHusi B 9 K/1acce ripe/iMeTHbIe pe3y/ibTaTbl Ha 6a30BOM ypOBHe
J0JDKHBI OTpaXkaTb C(HOPMHUPOBAHHOCTh Y 00yYaroIMXCsl YMeHU:

WCIOb30BaTh TMOHATHS: CUCTeMa OTCYéTa, MarTepuhasbHasi TOYKa,
TPaeKTOpUsl, OTHOCUTEJIbHOCTb MEeXaHUUeCKOro [BWKeHUs, Jedopmalus
(yrpyrasi, muiacTaueckasi), TpeHUe, LIeHTPOCTDPEMUTE/IbHOE YCKODEHUeE,
HEBeCOMOCTh W Tieperpy3ku, LIeHTP Ts)KeCTH, abCOMIOTHO TBEPAOe Teslo,
LIeHTP TsDKeCTU TBEPZAOTO Tesia, paBHOBeCHe, MexaHuUeckue KoyiebaHus U
BO/HBI, 3BYK, MH(pa3ByK M yJbTPa3ByK, 3JIEKTPOMarHWUTHbIE BOJIHBI,
IIKaJla 37IeKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U [JalbHO30PKOCTb,
CTEeKTPhI UCITyCKaHUs U TIOTJIOIeHus, aibda, OeTa- U ramMmma-usnydeHus,
W30TOIBI, i/jepHasi SHepreTHKa;

pa3nuyath sBeHUs (paBHOMEpPHOE W HepaBHOMEpPHOE TPSIMOJIMHEWHOe
[BIDKEHUE, paBHOYCKOPEHHOe TIPSIMOJIMHeHHOoe [BW)KeHHe, CBOOOAHOe
najZileHue Tejl, paBHOMEpPHOe /IBM)KeHHe M0 OKPYKHOCTH, B3aMMOZeUCTBYE



TeJ/l, PeaKTUBHOe [BIKeHHe, KojebaTesibHOe [BIKeHUe (3aTyxaroliue u
BBIHYKZIeHHbIe Koyie0aHMsI), pe30HaHC, BOJTHOBOE JBIDKEHUE, OTpakeHHe
3ByKa, MpPSIMOJIMHENHOe pacrlpOCTpaHeHWe, OTpakeHue U TIpejioMJeHue
CBeTa, M0/THOe BHYTPeHHee OTpakeHHe CBeTa, pa3/ioykeHre 0eioro cBerta B
CIeKTP U CJOKeHWe CreKTpaJbHbIX LIBETOB, [JUCIIEPCUsl  CBETa,
ecTeCcTBeHHasl paJJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYaTOro CreKTpa
M3J/ly4eHUs ) 10 ONKMCAHUI0 UX XapaKTepHbIX CBOMCTB U Ha OCHOBE OIIbITOB,
JeMOHCTPUPYIOIIUX AaHHOe (GU3NUYecKoe siB/IeHHE;

pacro3HaBaTh TIPOsIBJIEeHWE UW3YUYeHHbIX (PU3UUECKUX SIBJIGHUHA B
OKpy)KarollleM Mupe (B TOM uucie (u3nueckue siBjieHUsST B TIPUPOJE:
TIPWIKBBI U OTJ/IUBBI, [IBY)KeHUe TiaHeT COTHeYHOW CUCTeMbl, peaKTUBHOE
NBIDKEHHE JKUBBIX OPraHW3MOB, BOCIIPUSITHE 3BYKOB >KHBOTHBIMH,
3eMJIeTpsICeHHe, CeliCMUuYecKrWe BOJIHBL, LlyHaMH, 3XO, LBeTa Tes,
OTNTHYEeCKHe SIBJIeHWs B TIpUpo/ie, Ouosiornueckoe AelCTBUE BUUMOTO,

y/bTpaUuoIeTOBOT0 U  PEHTreHOBCKOIO W3/TyUYeHUH,

eCTeCTBEHHbIM  paJu0aKTHBHbIN doH, KOCMUUEeCKUe JyuH,
pPa/IMOaKTUBHOE  M3J/lyueHWe TPUPOJHbIX  MUHEpajioB,  JelCTBUe
Pa/IMOAKTUBHBIX  W3/ly4yeHUN Ha OpraHu3M 4YejioBeKa), TMpUA STOM
MepeBOAUTh  MpaKTAYeCKyl  3aZiauy B yueOHy,  BbIJessATb

CyllleCTBeHHble CBOMCTBa (TpH3HAKU) (PU3NUECKUX SIBJIEHUM;

OMUCHIBATh U3yUeHHble CBOMCTBA Tesl U (PU3HUUeCKUe SIBJIeHUSs, UCTIO/Ib3Ysi
¢du3uueckue BeJMUMHBbI (CpefHSIi U MrHOBEHHasi CKOPOCTb Tejia TpU
HepaBHOMEDHOM J[BW)XEHUH, YCKOpeHue, repeMelljeHHe, MyTb, YTr/0Bas
CKOPOCTb, CW/la TPEHHWs, CWIa YIPYrOCTH, CU/Ia TSDKECTH, yCKOpeHUe
cBOOOIHOTO TIaZieHusi, BeC Teja, HWMIIYJbC Tejla, WMITYJbC CHUJIB,
MexaHuueckass paboTa ¥ MOI[HOCTb, TOTeHI[MalbHasi SHEeprusi TeJa,
MOJHSATOTO HaJ, TIOBEPXHOCThI0 3eMJIM, TIOTeHLWa/lbHasi SHeprusi CKaTou
NPY>KUHBI, KWHETHUYeCKasi >SHeprusi, IMoJiHas MexaHW4yeckasi SHeprus,
Tepuo/] ¥ YacToTa KonebaHui, JiMHa BOJIHBI, TPOMKOCTh 3BYKa U BbICOTa
TOHa, CKOPOCTb CBeTa, IMOKa3aTe/b MpeioM/IeHUs1 Cpe/ibl), MPU OMUCAaHUU
MPaBWIbHO TPAKTOBaTh (PU3NUECKHUNW CMBIC/I HCHOJIb3yeMbIX BeIUYMH,
0003HaueHUss W eAVHUIbI (PU3NUECKUX BEJIUYWH, HAaXOJUTh (OPMYJIBI,
CBsI3bIBAIOII[ME [JaHHYIO (PM3UUECKYI0 BeJIMUKMHY C JAPYTMMU BeTMUMHAMMU,
CTPOUTD 'Pa(MKU M3yUEHHBIX 3aBUCUMOCTeN (hH3UMUYeCKUX BeUUUH;
XapaKTepu30BaThb CBOMCTBA Tes, (¢u3NUeckue SBAeHUSI U TPOLeCChl,
WCIO/Ib3ysi 3aKOH COXPaHeHWsI JHeprvu, 3aKOH BCEMHUDHOTO TSATOTeHUs,
MIPUHLUIT  CyMepro3uluu CWJ/, TPUHLIMIO OTHOCUTe/SbHOCTH ['anuses,
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHWs] WMITy/ibCa, 3aKOHbI OTPa)KeHUs U
TIpesIOMJ/IEHUST CBETa, 3aKOHbI COXPAHEHUsI 3apsiIoBOI0 U MacCOBOT'O UMCes



NpU SIJePHBIX peakLusiX, IpU 3TOM JaBaTb CJIOBECHYI (POPMYJ/IMPOBKY
3aKOHa M 3alMChIBaTh €r0 MaTeMaTHUUeCKoe BbIpakKeHUe;

00bsICHATh (hM3MYecKHUe TpPOLeCChl U CBOMCTBA Tel, B TOM YMC/e U B
KOHTEeKCTe CUTyalui MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbISIB/ISThH
MIPUYMHHO-C/Ie/ICTBEHHbIE CBSI3H, CTPOUTh 00BsICHEHUEe U3 2—3 JIOTUUeCKUX
IIaroB C OMOpPOM Ha 2—3 M3yYeHHBIX CBOMCTBA (PM3UUECKUX SIBJIEHUH,
¢bur3rMUeCcKrX 3aKOHOB UM 3aKOHOMEPHOCTeH;

pelmiatb pacyéTHble 3afaud (onMparIuecs Ha cucteMy w3 2-3
ypaBHEHHI), UCII0/Ib3ys 3aKOHbI U (POPMYJIbI, CBs3bIBAKOLIME (DH3UUECKUe
Be/IMUMHBI: HAa OCHOBE aHa/iu3a YC/JIOBMS 3a/laud 3aluchbiBaTh KpaTKOe
yCJIOBUe, BBISB/ISATH HeJOCTaloIIe WiId U30bITOUHbIE [aHHble, BbIOWPATh
3aKOHbI U (OpPMYJbl, HeOOXOAUMBbIe [/Isi pellieHus], IPOBO/IUTb PACUYEThI U
OLIeHVMBaTh  PEAJIMCTUYHOCTb TIOJyUEHHOrO 3HaueHus (PU3nM4eckKou
Be/IMUVHBI;

pacrio3HaBaThb IMpo0sieMbl, KOTOpble MOXHO PpeLIUTb T[PU TIOMOLIU
¢u3MUecKux MeTOZOB, MCIOJb3ysl OMUCAHWe WCC/IeOBaHUS], BbIZESATh
rpoBepsieMOe  TIPeJII0/IOKeHre, OLleHUBaTh TPaBU/IbLHOCTL  TOPSIKa
MpOBeJileHUs1  UCC/el0BaHUsl,  JleJlaTb BbIBOZbI, MHTEpPIIPETUPOBATh
pe3y/bTaThl HabJFOZIEHNI U OTIBITOB;

MPOBOJUThH OMBITHI TI0 HabmoAeHut0 (U3NUeCKUX SIBJI€HUN WU
¢bur3uueckux CBOUMCTB Ten (M3yuyeHWe BTOPOro 3akoHa HbIOTOHa, 3aKOHa
COXpaHeHUsi SHEepruM, 3aBUCHMMOCTb Tepuoja KosiebaHuil MpYKUHHOTO
MasiTHUKa OT MacChl Irpy3a W >KECTKOCTH TPY>KHMHbI U HE3aBUCUMOCTb OT
aMIUTUTYZbl MasbIX KojiebaHul, psMOJIMHEeHOe paclipoCcTpaHeHUe CBeTa,
pasniokeHue 6esioro cBeTa B CIIEKTP, M3yueHHe CBOWCTB U300pakeHUs B
TJIOCKOM 3epKajle U CBOWCTB H300pakeHHsl mpeiMeTa B cobuparoleid
nuH3e, Hab/oJleHWe CIVIOUIHBIX U JIMHEMUaTbIX CIIeKTPOB U3/1yueHUsi):
CaMOCTOSITE/IbBHO  COOMpaTh yCTaHOBKY W3 U30bITOUHOrO Habopa
o0opyJoBaHusl,  OMKWChIBAaTb  XOJ OMbITA U  €r0

pe3yJibTaThl, GOPMY/IMPOBATh BbIBOJbI;

MIPOBO/JIUTH TIPU HEOOXOJUMOCTH CepUI0 TIPSMBIX U3MepeHUM, Oorpe/esisis
CpefHee 3HaueHVWe W3MepsieMOM BeJWUYMHBbI ((POKyCHOEe pacCTOSTHUE
cobuparoijeli JMH3bI), OOOCHOBBLIBATH BBIOOp cCrocoba H3MepeHHs
(M3MepHuTeIBHOTO IpUOOopa);

NPOBOJUTh UCC/e[OBaHHWE 3aBUCUMMOCTeN (U3UUECKUX BeJMYUH C
VICTI0/Ib30BaHHWEM TPSIMBIX M3MEpeHUM (3aBUCUMOCTb MYTU OT BpEMeEHU
NPy paBHOYCKOPEHHOM /[IBI)KeHUM 0e3 HauarbHOM CKOpPOCTH, Mepuoja
KosiebaHWl MaTeMaTHMuecKoro MasiTHUKa OT JJIMHbl HUTH, 3aBUCUMOCTU
yrja OTpaKeHHsl CBeTa OT yIVia IaZileHWs U yIJja IpeJIOMJIeHHsl OT yIJia



najieHusi): TUIaHUPOBAaThb HWCC/Ie[0OBaHMEe, CAMOCTOSITEJIbBHO COOUpaTh
YCTaHOBKY, (UKCHUPOBaThb pe3y/bTaThl TOJYyYeHHOW 3aBUCUMOCTH
bu3MUeCcKUx BeIMUWH B BHjEe Tab/UI] U TpadHUKOB, /eaTbh BBIBOABI TIO
pe3y/bTaTaM UCC/Ie/JOBAHNS;

MPOBOJIUTh KOCBEHHbIE HW3MEPeHUs] (U3NUEeCKUX BeJUUMH (CpeaHss
CKOPOCTb UM YCKOpDEeHHe Teja TIpU PABHOYCKOPEHHOM IBWKEHMWH,
yCKOpeHWe CBOOOZHOTO TMazieHus, YKECTKOCTh TPYXXUHBI, K03hduiimeHT
TPEHUS] CKOJILKEHUS, MexXaHWueckass paboTa M MOIIHOCTb, 4acTOTa U
nepuoJ; KoyiebaHWH MaTeMaTUYecKoro | TPY)KMHHOTO MAasiTHUKOB,
ONTHYecKasi Ccwia coOuparoileid JIMH3bL, pPaJUOAKTUBHBIA  (HOH):
TJIAaHUPOBAaTh M3MepeHUs], COOMpaTh SKCIepUMEeHTa/IbHYI0 YCTAaHOBKY U
BBITIOJTHSTh U3MEPEHUs], C/ieflysl TIPe/JIOXKEHHOW UHCTPYKLIMHU, BBIYUCTISTh
3HayeHHe Be/IMUMHbBI U aHa/IM3UPOBAaTh TIOJyUeHHbIe pe3yibTaThl C yUéTOM
3a/IaHHOM TOTPELIHOCTH U3MepeHU;

cobmoiaTh TpaBr/ia TEXHUKA 0€30T1acHOCTH TIpy paboTe ¢ 1abopaTOpHBIM
obopyzoBaHHEM;

pa3/uyaTh OCHOBHBIE TIPU3HAKW W3YUYEHHBIX (U3UUECKUX MO/Iesel:
MaTepHa/ibHasi TOUKa, aOCOMIOTHO TBEP/OE TeJI0, TOUeUHbId MCTOUHUK
CBeTa, Jiyu, TOHKasi JIMH3a, IJIaHeTapHasi MOZe/b aTroMa, HYK/JIOHHas
MO/IeJTb aTOMHOTO SJPa;

XapaKTepu30BaTh TIPUHLUIBI  T€HCTBUS HW3yUeHHBIX TIPUOOPOB M
TEeXHUUYECKUX YCTPOHCTB C OIOPOM Ha HMX oOmNMcaHus (B TOM UHCIIE:
CIIUJOMeTp, [OATUMKU TI0JI0KeHUs, PaCcCTOSHWUS M YCKOpPeHus, pakera,

9X0JIOT, OUKH, TeprCKor, (dboToarnmnapar, OITUYeCKUe
CBETOBO/IbI, CIIEKTPOCKOII, J03UMeTp, Kamepa BuibcoHa), WCMOAb3Ys
3HAaHUSA O CBOMCTBAX (hbr3nyeCcKux SABJICHUU u

HeoOxouMble  (hU3MUeCKHUe 3aKOHOMEPHOCTH;
HCTI0/Tb30BaTh CXeMbl U CXeMaTUUYHbIe PUCYHKU U3YUEHHBIX TEXHAUECKUX
YCTPOMCTB, W3MEPUTEBHBIX TPUOOPOB U TEXHOJIOTUUECKUX TIPOI[eCCOB
NIPU  pellleHuH yueOHO-paKTUUeCKHUX 3aj/lay, OMNTUYECKHEe CXeMbI [JIs
TOCTPOeHUS M300pakeHUH B TJIOCKOM 3epKasie U coOuparolieil TMH3e;
NMPUBOAUTL  TIPUMepbl  (HAaXOAWTb  WHGOPMAIMIO O  TpUMepax)
MPAaKTUYECKOTO HCTOb30BaHUS (U3UUECKUX 3HAHWKW B TOBCEIHEBHOU
JKU3HM 1711 oOecrieueHus1 6€301acCHOCTH TIpH obpalrieHuu ¢ TpubopamMu 1
TEXHUUYECKUMH YCTPONCTBAMM, COXPAaHEHWs 3/I0pPOBbSI M COOJIIOZeHUs
HOPM 3KOJIOTUYECKOT0 TIOBe/IeHUsI B OKPY>KaloIlel cpe/ie;
OCYLIECTB/ISATH ~ MOMCK  uHGOpMAIUM  (DU3NUECKOTO  COJepKaHUs

B VIHTEepHeTe, CaMOCTOSTE/TbHO (hOPMY/IMPYSI TIOMCKOBBIM 3aIpoC, HaXOAUTh



MyTW ONpeje/ieHrst JOCTOBEPHOCTH MOIyYeHHOM MH(pOpMalyi Ha OCHOBE
VMEIOLMXCSl 3HAHUW U I0TI0JIHUTE/IbHBIX NCTOUHUKOB;

MCTI0/b30BaTh MPU BBINOJIHEHUU Y4YeOHBIX 3a/jlaHUil HayUHO-TIOMYJISIPHYO
mMTepaTypy  (U3MUeCcKOoro Cojep)kaHusi, CIpaBOYHbIe MaTepualibl,
pecypchl cetu VIHTepHeT, BnafeTb NprUéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpa3oBaHusi MH(GOPMaLMK U3 0/IHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
co3/jaBaTb COOCTBeHHbIe TMHCbMEeHHbIE U YCTHbIe COOOIeHNss Ha OCHOBe
MH(pOpMaLMd W3 HECKOJbKUX HCTOYHUKOB (DPU3MUECKOr0 COZJeprKaHus,
nyOIMYHO TMpe/iCTaB/IATh Pe3y/IbTaThl IPOEKTHON WU UCC/Ie/l0BaTeTbCKOM
[esITeIbHOCTH, TPU  5TOM TPaMOTHO  MCHO/b30BaTb  M3yYeHHBIU
MOHSATUMHBIA anmapar M3ydyaeMmMoro pasfesia (U3MKu W CONpPOBOXZAATh
BBICTYIJIEHWE TMpe3eHTaluerd C YyuyéTom ocobeHHOCTeM
ayJIMTOPUU CBEPCTHUKOB.



TEMATHNYECKOE INTAHUPOBAHUE

7 KIIACC
Ko/mmuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/je/ioB U TeM (udpossbie)
Kontponbubie | IlpakTHueckue
n/n NporpamMMsbI Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. ®u3uka U eé posib B MO3HAHMH OKPY’KaloIiero Mupa
bubmioreka [JOK
1.1 ®dusukKa - HayKa 0 mpupoze 2
y PHPOA https://m.edsoo.ru/7f416194
bubmorteka [JOK
1.2 o 2 1
VBHHECKUE BEIIHIHRT https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHayUHbI MeTO/] TT03HAHUS 2 1 Bubmaorexa [IOK
' y A https:/m.edsoo.ru/7f416194
Wroro 1o paspeny 6
Pazgen 2. IleppoHauaibHbIe CBeleHUA 0 CTPOEHHUH BelecTBa
Bbubmmoreka IIOK
2.1 C 1
TPOGHHE BEIeCTBa https://m.edsoo.ru/7f416194
29 [IBY>KeHre 1 B3aUMO/IeMCTBHE YaCTUL] ) 1 bubmmoreka LIOK
' BellleCTBa https://m.edsoo.ru/7f416194
bubmoteka LJOK
2.3 ArperaTHble COCTO elecTsa 2
FPeraThbl TOARMA BEIRecTs https://m.edsoo.ru/7f416194
Uroro no pasgeny 5
Paspen 3. /IBr>keHue ¥ B3aUMOJieliCTBUE TeJl
bubmioteka LJOK
1 M
3 CXAHIHIECKOE ABIDKERHC 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, TJIOTHOCTD 4 1 bubmoreka LJOK




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

bubmioreka [JOK

3.3 Cuna. Bugpt cin 14 2 https://m.edsoo.ru/7f416194
Wtoro no pazgeny 21
Paspen 4. [laBieHne TBEpP/ABIX TeJl, )KMAKOCTEeH U raso
41 Hasmenue. [lepenaua gaBieHus: TBEPAbIMU 3 bubmioreka [JOK
' TejlaMU, JKUJKOCTSIMU U razaMu https://m.edsoo.ru/7f416194
bubmioreka [JOK
4.2 flaprettite XuAKoCTH > https:/m.edsoo.ru/7f416194
Bubmoteka LJOK
4.3 ATMOChepHOe AaBerHe 6 https://m.edsoo.ru/7f416194
44 [elicTBYe XUAKOCTHU U Ta3a Ha MOTPY>KEHHOe 7 3 bubmmoreka LIOK
' B HHX TeJIO https://m.edso0.ru/7f416194
Wtoro no pazgeny 21
Pa3gen 5. PagoTa u MOIHOCTH. DHeprus
bubmoteka LJOK
>1 Pabota u mouHoCTS, 3 1 https://m.edsoo.ru/7f416194
bubmioteka LJOK
52 HpocTbie MexaHH3MbI > 1 https://m.edsoo.ru/7f416194
5.3 MexaHuueckas S3Heprus 4 1 Bubmmorexa [JOK
https://m.edsoo.ru/7f416194
Ntoro no paspeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12




8 KVIACC

KoiunuyecTBO yacos JJIEKTPOHHBIe
HaumeHoBaHMe pa3/jie/ioB U TeM (yudposbie)
Ne n/nn KontponbHbie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
paboTsI padoThI
pecypchbl
Pa3pen 1. TenioBble siB/IeHHA
N bubmoTeka LJOK
1.1 CTpoeHue U CBOUCTBA BelljeCTBa 7 hitps://m.edsoo.r/7f4181ce
bubmoteka LJOK
1.2 Terostie mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Nroro no paspeny 28
Pa3pen 2. DneKTpuuyecKue U MarHUTHbIE SIB/ICHUS
21 DJIeKTpUYeCcKue 3apsbl. 3apsyKeHHbIe Tesla 7 1 bubmoreka LIOK
' U UX B3aUMO/IeiCTBUE https://m.edsoo.ru/7f4181ce
. N bubmioreka LIOK
2.2 ITocTOSIHHBIN 3/TEKTPUUECKUM TOK 20 1 7 hits:/m.edsoo.rw/7f4181ce
bubmioreka [JOK
23 MarHuTHbIe AB/eHHS 6 1 1.5 https://m.edsoo.ru/7f4181ce
bubmioteka LJOK
24 /IeKTPOMATHHTHAS HHAYKLHA 4 https://m.edsoo.ru/7f4181ce
Utoro nio pasgeny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 3 14.5




9 KVIACC

KoiunuyecTBO yacos JJIEKTPOHHBIe
HaumeHoBaHMe pa3/ie/ioB U TeM (yudposbie)
Ne n/nn KontponbHbie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboTsI padoThI
pecypchbl
Pa3zaen 1. MexaHnueckue siB/IeHUS
11 MexaHUuecKoe JBUKeHHE U CITIOCOOBI eTo 10 1 bubmuoreka LIOK
' OIMUCAHUS https://m.edsoo.ru/7f41a4a6
N Bbubmoteka LIOK
1.2 BsaumopeiictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmioreka LJOK
1.3 3aKOHbI COXpaHeHUs 10 3
P https://m.edsoo.ru/7f41a4a6
Nroro no paspeny 40
Pa3pen 2. MexaHu4yecKHe K0/1e0aHUA U BOJTHBI
bubmoreka IIOK
2.1 MexaHuueckure Koyieba 7 3
XARMHECKNE KONEDAHA https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
2.2 MexaHuyeckue BOHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Nroro no paspeny 15
Paspen 3. D1eKTpoMarHuTHoOeE 10J1e ¥ 3/IeKTPOMarHUTHbIe BOJIHbI
31 OJIEKTPOMAarHuTHOE ToJjie U 6 9 Bbubmmoreka LIOK
' 3/IeKTPOMAarHuTHbIe BOJIHbI https://m.edsoo.ru/7f41a4a6
Uroro o pazgeny 6
Pa3pen 4. CBeToBbIe AB/I€HUA
4.1 3aKOHbI PacrpoCTPaHEHHUs CBeTa 6 2 bubmoteka LJOK




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

bubmoteka [JOK
4.2 JIVH3BI ¥ ONITUYECKHEe TIPUOOPEI 6 3 hitps:/m.edsoo.rw/7f41ada6
bubmioreka LJOK
4.3 Pa3nioykeHre 6esioro ceeta B CIIEKTP 3 2 hitps://m.edsoo.r/7f41a4a6
Uroro no pasgeny 15
Pazpgen 5. KBaHTOBBIE sIB/IeHUS
bubmoreka LJOK
5.1 HMcrnyckanue U MOIVIOLeHye CBeTa aT0MOM 4 1 hitps:/m.edsoo.rw/7f41 ada6
bubmioreka [JOK
52 (-TpoeHe aToMHOr0 AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmoteka [JOK
>3 #1AepHbIe peaKLHH 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pasgeny 17
Pa3pen 6. IToBTOpHTE/TEHO-00001AOIIUI MOAY/TH
6.1 [ToBTOpeHUe 1 06001LIeHHe CO/lepyKaHUS 9 5 bubmoreka [JOK
' Kypca Ghu3mKH 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Wroro 1o paspeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IIOYPOYHOE IVJTAHUPOBAHUE

7 KITACC
Ko/mmuecTBo yacos JJIeKTPOHHbIE
Ne nu¢poBbIie
Tema ypoka KonTtposbubie | IIpakTnueckue
n/n Bcero o0pa3oBarTe/ibHbIE
padoThI paboThbI
pecypchl
1 ®dusrKa — HayKa o npupoze. fABneHus 1
rpupozpl. Pr3nyecKue sBJIeHUs
5 MexaHuueckue, TeIlJIOBble, 3/IeKTpUYecKye, 1
MarHuTHbIe, CBETOBbIe, 3ByKOBbIE SIBJIEHUS
3 dusnyeckre BeJIMUNHBI U UX U3MEPEHHE 1

Ypok-uccnenosanue "M3mepeHue
4 TeMIlepaTypbl IpY ITOMOLLY KUJKOCTHOTO 1 1
TepMOMeTpa U JaTuvKa TeMIiepaTypsl"”

Kak Cl)I/IBI/IKa " Apyrue eCTeCTBEHHBIE HaYKHU

5 M3yuaroT npupoay. EcTecTBeHHOHayUYHbIN 1 bubmmoreka LIOK
MeToZ, 1o3HaHus. OnucaHue GpunuecKux https://m.edsoo.ru/ff09f72a
SIBJIEHUM C TIOMOII[bIO0 MOJiesieit
Ypok-uccnenopanue "IIpoBepka ruroTessl:
6 JlaTbHOCTBh MOJIETa I1apyKa, MYLL{eHHOI O 1 1
TOPU30HTA/ILHO, TeM 0oJbille, yeM OoJbIe
BbICOTA ITyCKa"
Crtpoenue BelecTBa. ONbITHI,
7 OKa3bIBaroL[1e JUCKPeTHOe CTPOeHne 1 Bubmaorexa IOK
A HHe AHCkp P https://m.edsoo.ru/ff09fe0a
Bell[eCTBa
bubmioreka LJOK
8 [BwKeHre yaCTUL] Bell[eCTBa 1

https://m.edsoo.ru/ff0a013e




Ypok-uccnenoanue «OMbIThI 110

NIPY>KUHBI OT MPUJIOXKEHHOM CHTIbI»

9 HabJ/TI0/IeHHIO TeryIOBOT0 pacilivpeHust
rasoB»
10 ArperarHbie COCTOSIHUS BellleCTBa
B3aumocBs3b MeX/ly CBOWCTBaMU BeleCTB B
1 Pa3HbIX arperaTHbIX COCTOSTHUAIX U UX bubmuoreka LIOK
aTOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco6eHHOCTH arperaTHbIX COCTOSTHUAMN BOJIbI
1 MexaHuueckoe ABuxeHue. PaBHOMepHOe U bubmoreka [IOK
HepaBHOMeEpHOe JIBUKeHHe https://m.edsoo.ru/ff0a05c6
bubmoreka [IOK
13 (CKOPOCTS. E/MHHLIE! CKOPOCTH https://m.edsoo.ru/ff0a079c¢
14 Pacuer nnyTu ¥ BpeMeHU [BUKeHUS Bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Wuepuys. 3akoH nHepuuu. B3aumogelicteue
15 Tesl KaK pUYMHa U3MeHeHUsI CKOPOCTU Bubmiorexa OK
https://m.edsoo.ru/ff0a0c10
JIBIDKEHUS TeJl
16 [InotHOCTE BelllecTBa. PacueT Maccel 1 bubnuoreka LIOK
oObeMa Tesia 1o ero IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHasi pabota «OrnpezienieHue
IJIOTHOCTH TBEPZOTrO TeJsia»
18 Pewienue 3azau o teme "I110THOCTD bubnuoreka LIOK
BellecTsa" https://m.edsoo.ru/ff0a123c
Cusla KakK XapakTepuCTUKa B3auMO1eCTBUS
19 Tes1. Cuna yripyroctu. 3akoH ['yka
JlaboparopHasi paboTta «/3yueHue
20 3aBUCUMOCTH pacTsbkeHUs (JedopMariyn)
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ABnenue taroredusa. Cuia TSKeCTH

CBs13bp MEX/1y CUJION TSPKECTH U MacCoi Tefa.

i bubmuoreka [JOK

22 Bec TGJ‘I&I'; Perenue 3agau no teme "Cua hitps:/m.e dsoc];.[ru 6081778
TSDKeCTH

73 Cwuna TsKeCTU Ha APYTUX TjlaHeTax. bubmoreka [IOK
du3nyeckKre XxapakKTepUCTUKU IJIaHeT https://m.edsoo.ru/ff0a1502

bubmoreka LJOK

24 Msweperiite ci. Jlunamomerp https://m.edsoo.ru/ff0al8cc

bubmoreka LIOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al1778

%6 CrokeHue IBYX CWUJI, HallpaBJIeHHbIX T10 bubmuoreka LIOK
O/IHOM TIpsiMOi. PaBHOZEMCTBYOII[ast CU https://m.edsoo.ru/ff0ala70

57 Pemenue 3azau no Teme
"PaBHOzeNCTBYOLasA CrT"

)8 TpeHue CKOIbXeHUA U TPeHUe MOKOs. Bbubmoteka LIOK
TpeHue B 1Ipupo/ie U TEXHUKE https://m.edsoo.ru/ff0a1b9c
JlaboparopHasi paboTta «/3yueHue

79 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbXKEHUS OT Bbubmoteka LIOK
CWJ/IBbI IaB/IeHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
COMPHUKaCAOLIMUXCS TIOBEPXHOCTEH»

30 Perenue 3az1au Ha onpejeneHue
PaBHOZEMCTBYIOILEN CUJIbI
Pemenue 3azau no Temam: «Bec Tena»,

31 «['paduueckoe n3obpakeHue cum», «CUITb», Bubmioreka OK

N https://m.edsoo.ru/ff0alde0
«PaBHOZeHCTBYIOWAsA CUM»
KonrpossHas paboTa o Temam:
32 «MexaHnueckoe JBWKeHue», «Macca,

IJIOTHOCTBY», «Bec Tena», «['padguueckoe




n3o0pakeHue cum», « CUJTbD»

33 Hasnenne. CriocoObl yMEHBIIEHHS U bubmuoreka LIOK
yBeJIMUeHUs aBjIeHrs https://m.edsoo.ru/ff0a20a6
34 [Jasnenue rasa. 3aBUCUMOCTb JlaBJ/IeHUs rasa Bbubmioteka LIOK
OT 00BEéMa, TemrepaTypsl https://m.edsoo.ru/ff0a2376
35 [Tepenaua faByieHys TBEPABIMY TelaMH, Bbubmioreka LIOK
JKUJKOCTSIMM M Ta3amu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 [aByieHrie B )KUJKOCTH U rase, BbI3BaHHOe bubnuoreka LIOK
JIeCTBHUEM CUJIbI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Perienue 3amau no teme «/laBneHve B bubmoreka LIOK
>KUJKOCTH U rase. 3akoH ITackamnsi» https://m.edsoo.ru/ff0a2826
bubmoreka LIOK
38 Coobmaronpecs cocya! httDs://m.edsoc];.lru/ff0a2970
39 I'ippaBnrueckyyi mpecc Bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [TopiiHeBoOM XUAKOCTHBIN
Hacoc
Atmocdepa 3emnu. [IprurHbI
41 CyILIIeCTBOBaHUS BO3ZAYIIIHON 000/I0UKH Bbubmoteka LIOK
3emu. 3aBUCUMOCTb aTMOC(epHOT0 https://m.edsoo.ru/ff0a2b5a
JlaBJIeHrsI OT BbICOTHI HaJl YDOBHEM MODSI
42 Bec Bo3yxa. ATMocdepHoe [jaBiieHUe E:ff;;;leg;gf:}f(f 0aZbSa
43 N3mepenue atmocdepHoro AasneHus. OnbIT bubmoreka [JOK
Toppuuesu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEpHOT0 /JaB/IeHusi OT bubmoreka LIOK
BBICOTEI HaJl YypOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomeTp-anepoung. ATmocdepHoe faBieHue Bbubmioreka LIOK




Ha Ppa3/IMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Peiienue 3az1au 1o Teme " ATMochepHoe

46 "
JlaBjieHre
47 [elicTBUe KUJKOCTH U ra3a Ha MOrpy>kKeHHoe bubmoreka LJOK
B HUX TeJsI0. ApXuUMe/ioBa Cuia https://m.edsoo.ru/ff0a3276
JlabopartopHast pabota «OrnpezeneHue
48 BbITaJII)KI/IBE}O epﬁ CHJIbI eﬁpcsa FoI1Iel Ha Bubmmorexa [JOK
m da yrou https://m.edsoo.ru/ff0a33fc
Tes0, IOTPY>KEeHHOEe B >KUJKOCTb»
JlabopaTopHasi paboTa 1o Teme
49 «/ccnenoBanre 3aBUCMMOCTU Beca TeJia B bubmioreka [JOK
BOJIe OT 00bEMa MOTPY’KeHHOM B KUIKOCTh https://m.edsoo.ru/ff0a3514
YyacTH Tesia»
bubmioreka [JOK
50 IlnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTopHast pabora "KoHcTpyupoBaHue
51 apeomeTpa WA KOHCTPYHPOBaHUe JIOAKU U
oripefiesieHre eé rpy30noAbEMHOCTH"
Perenue 3azau no temam: «IlnaBanue
52 cyznoB. Bo3nyxoruiaBanue», «/laBnenue Bubmuorexa [IOK
YAOB. a L https://m.edsoo.ru/ff0a3654
TBEPAbIX TeJ, )KUJKOCTeH U ra30B»
KonrposbHast pabota 1o Teme «/laBreHue
TBepJbIX TeJ, )KUJKOCTel 1
53 ra3oB»/Bcepoccuiickas ipoBepouHasi paboTa
TIpY MIPOBE/IEHUU C UCTI0/Ib30BaHUEM
KOMITbEOTEpa
bubmoreka LIOK
54 MexaHuueckast paboTta
P https://m.edsoo.ru/ff0a3f82
55 MortHocTb. EAMHALIBEI MOITHOCTH bubmoreka [JOK




https://m.edsoo.ru/ff0a3f82

56

Ypok-ucciienoBanye "PacuéT MOLLHOCTH,
pa3BUBaeMoOM IpU Mo bEMe TI0 JieCTHHULIe"

57

[TpocTeie MexaHu3Mmel. Peiuar. PaBHOBecue
CWJI Ha pblyare

58

Phluary B TEXHUKE, OBITY U ITPUPOJE.
JlabopaTopHast pabora «VccnenoBaHue
YC/IOBUI pABHOBECHS pbIUara»

0.5

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

59

PellieHue 3a7jau o Teme «Y CJIOBUS
paBHOBeCHS pblyara»

bubmoteka LIOK
https://m.edsoo.ru/ff0a48a6

60

KosddurivieHT mosie3Horo AelcTBus
MexaHu3Ma. JlabopaTopHasi paboTa
«M3mepenue KII/] HaK/JIOHHOM TIOCKOCTH»

0.5

61

Peienue 3azau 1o Teme "PaborTa,
MOILIHOCTb, KITI"

bubmioreka LJOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnuueckas sHeprusi. KnHetnueckas u
MOTeHLalbHas SHeprus

bubmoreka LJOK
https://m.edsoo.ru/ff0a4252

63

3aKoH COXpaHeHUs MeXaHUUeCKou SHepruu

bubmoreka LIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIepuMeHT 1o Teme
"OKCcrepuMeHTa/IbHOe Orpejie/ieHre
HM3MeHeHUsI KHHeTUUeCKOHM Y MOTeHLualbHON
SHEepPryu TP CKaTbIBAHUU TeJia 110
HAKJIOHHOM IIJTOCKOCTH"

65

KonTtpospHast paborta o Teme «Pabota u
MOIL[HOCTb. DHeprusi»/Bcepoccuiickas
TpoBepoyYHasi paboTa Mpy NPoBe/IeHUH Ha
OyMa)KHOM HOCHTeJIe




Pe3epBHbIi ypoK. PaboTa ¢ TekcTaMu 1o

bubnuoreka LIOK

66 1
TeMe "MexaHuueckoe BUKeHue" https://m.edsoo.ru/ff0adee6
Pe3epBHbIil ypok. PaboTa ¢ TekcTamu 1o

67 Teme "[laBreHue TBEPABIX Tes, XUAKOCTeH U 1 Bubmmorexa [JOK

| bA > HKHA https://m.edsoo.rw/ff0a4ffe

rasoB

68 Pe3epBHblit ypok. PaboTa ¢ TekcTamu 1o 1
teme "Pabota. MorHoCTs. DHeprus”

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KVIACC

KoinuyecTBO yacos JJIeKTPOHHbIE
Ne nudpoBbie
Tema ypoka KonTtposbHbie | IIpakTHueckue
n/n Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchl
OCHOBHBIE [10JI0KeHUSI MOJIeKYJISIPHO-
1 KUHETUYEeCKOM TeOPHHU U UX OIbITHBIE 1 Bubmaorexa IOK
P https://m.edsoo.ru/ff0a5256
TOATBEPKAeHUS
2 Macca u pa3Mmep aTOMOB U MOJIEKY.JT 1
3 Mogenu TBEPAOTO, )KUAKOTO U 1 bubmoreka [JOK
ra3000pa3HOro COCTOSIHUI BelljeCTBa https://m.edsoo.ru/ff0a540e
OOmbsicHeHHe CBOWCTB TBEP/IOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSIHUI BelljeCcTBa Ha 1
OCHOBeE MOJIO’KEHUU MOJIEKYJISIPHO-
KUHETUYEeCKOM TeOpUr
5 Kpucrannuyeckve v aMopdHbIe Tesa 1 Bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHMe Y KalWISIPHOCTb. 1 bubmoreka LJOK
IToBepxHOCTHOE HaTsKeHue https://m.edsoo.ru/ff0a5530
7 TeryioBoe paciIMpeHUe U CKaTve 1 Bubmaorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
g Temriepatypa. CBsi3b TeMIlepaTypsbl CO 1
CKOPOCTBIO TEIJIOBOrO IBU)KEHUSI YaCTHUL]
9 BuyTpenHnsist s3Heprusi. Crioco0bl M13MeHeHHs 1 Bbubmoreka LIOK
BHYTPEHHEH SHepruun https://m.edsoo.ru/ff0a5c60
bubmiorteka LJOK
10 Buppe! Teruionepesauu 1 4

https://m.edsoo.ru/ff0a6412




Ypok-koHdepeHius "[IpakTrueckoe

bubmioreka LIOK

11 HCI0/Tb30BaHKe Tel/IOBbIX CBOMCTB BellleCTB
o R https://m.edsoo.ru/ff0a65c0
Y MaTepuasioB B LieJisiX SHeprocbepekeHust
1 KonnuecTBo TeryioTel. Y enbHas bubnoreka LIOK
TeIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHMe TeryioBoro banaHca. Bbubmoteka LIOK
Tersioo0MeH U TernI0Boe paBHOBeCHe https://m.edsoo.ru/ff0a7088
JlaboparopHast paboTta "VicciejoBanue
14 SIBJIEHUSI TETJI00OMeHa TIPY CMEeITMBAaHUN bubmorexa OK
. o P " https://m.edsoo.ru/ff0a6a98
X0JIOZIHOM U ropsiueit BOJbl
PacueT Ko/TMueCTBa TETIOThI, HEOOXOJUMOTO
15 [UIS HarpeBaHus TeJla U BblJe/I1eMOro UM
TIPY OXJIaXK/IeHN!
16 JlaboparopHxas pabota "OnpeseneHve bubnuoreka LIOK
yZle/IbHOW TeIJI0eMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y Jje/ibHas TerioTa bubmoreka LIOK
CcropaHus https://m.edsoo.ru/ff0a7b5a
IInaByieHve U OTBepeBaHue
18 KPUCTa/UIMYeCKUX TeJsl. Y jesibHas TerioTa Bubmmorexa [JOK
P da https://m.edsoo.ru/ff0a71d2
T/1aB/IeHUS
19 JlabopaTopHasi pabora "OmnpeziesieHre bubmoreka LIOK
yZe/IbHOW Ter/IOThl T/IaB/eHus IbAa" https://m.edsoo.ru/ff0a72fe
20 [Tapoobpa3oBaHue U KOH/EHCAIUSI. bubnuoreka LIOK
Ucrnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. ¥ 1enbHas Teriora
71 rapoo0Opa3oBaHusl M KOH/[eHCALAH. Bbubmoteka LIOK

3aBUCHMOCTb TeMIlepaTypbl KUIIEHUS OT
aTMoC(hepHOro JaBJeHuUs

https://m.edsoo.ru/ff0a786¢
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BnaxxHocTb Bo3ayxa. JlabopaTropHasi pabota
"OnpegeneHre OTHOCUTETLHOM BAaXKHOCTU
BO3ayxa"

bubmioreka LIOK
https://m.edsoo.ru/ff0a7628

23

PemeHue 3a/1au Ha onpe/iesieHye BJIa)XKHOCTU
BO3JyXa

24

[TpuHIUIBI pabOTHI TEMJIOBLIX ABUraTes .
[TapoBasi TypbuHa. [IBuraTesib BHyTPEHHETO
CropaHust

25

KII1J tertoBoro geuratess. TerioBbie
JIBUTaTe/M U 3alluTa OKPY’Karolllei cpe/bl

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

26

3aKOH COXpaHeHMs U NpeBpalleHus] SHepruu
B TeIJIOBBIX NpoLjeccax

27

[ToAroToBKa K KOHTPOJILHOM paboTe 1Mo Teme
"TerioBble siB/eHUs. VI3MeHeHue
arperaTHbIX COCTOSIHMH BelljecTBa"

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

28

KontposnbHast pabora o Teme "TernsioBbie
sIBJIeHUs1. VI3MeHeHue arperaTHbIX COCTOSTHUM
BeljecTsa"

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

29

Onexkrtpusanusa Tei. [Isa poja
3/IEKTPUYECKUX 3apsifi0B

30

Ypok-uccienoBanue "OeKTpusanus Tes
VHAYKLMeU U IIPU CONPHUKOCHOBEHUU"

31

Bsaumo/enicTBue 3apsyKeHHBIX Tesl. 3aKOH
Kynona

bubmioreka LJOK
https://m.edsoo.ru/ff0a87e4

32

JnekTpuyeckoe rnoJse. HanpsokeHHOCTD
3/1eKTpUYeckoro noJjis. ITpunun
CYTIepIIO3ULIMM 3/IeEKTPUUeCKUX T10J1er

bubmoreka LIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekTpuyeckux 3apsiioB.




OnemMeHTapHbIH 3apsis. CTpoeHHe aToMa

34 [TpoBOJHUKY U JUA/IEKTPUKU. 3aKOH bubmuoreka LIOK
COXpaHeHUs 3JIEKTPUYEeCKOro 3apsijia https://m.edsoo.ru/ff0a8ef6
35 PerieHue 3a/1a4 Ha MpUMeHeHYe CBOMCTB Bbubmioteka LIOK
3J/IEKTPUUYECKUX 3apsoB https://m.edsoo.ru/ff0a90cc
ONeKTPUUYECKUN TOK, YCIOBUS €ro
36 cywectsoBaHus. VICTOUHUKU Bubmorexa OK
ym ’ https://m.edsoo.ru/ff0a95a4
3JIEKTPUUECKOT0 TOKa
37 [encTBUS 5/1eKTPUUECKOr0 TOKA Bubmorexa OK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue "JleiicTBre
38 3JIEKTPUYECKOro I10J1 Ha IPOBOJHUKY U 1
JU3EeKTPUKKU"
39 O/IeKTpUUeCKUM TOK B MeTasllaX, )KAQKOCTSIX bubmioteka LIOK
Y ras3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas Lefb U eé COCTaBHble YaCTh
41 Cuna Toka. JlaboparopHasi paboTa 0.5 bubmoreka LIOK
"/3MepeHue U peryJ1vupoBaHue CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
OnekTpuyeckoe HanpspkeHue. BoisTMerp.
42 JlabopaTopHast pabora "V3MepeHue u 0.5 Bubmaorexa [IOK
paTopHaz p P ' https://m.edsoo.ru/ff0a%e14
peryivpoBaHue HallpsDKeHUs
43 CornpoTtyBieHHe POBOJAHUKA. Y [ie/IbHOe bubnuoreka LIOK
COTPOTUBJ/IEHNE BelleCcTBa https://m.edsoo.ru/ff0aa738
JlabopaTopHast pabora "3aBUCHMOCTh
44 3JIEKTPAYECKOT0 COTPOTUBJIEHUS 1 bubmoreka LIOK
[IPOBOJHUKA OT €ro JJ/IMHbI, IIOLa U https://m.edsoo.ru/ff0aa738
TI0IIepeyHoro ceyeHust U Marepuana”
45 3aBUCHUMOCTB CUJIbI TOKA OT HalpPsKeHUs. Bbubmioreka LIOK




3akoH OMa /i1 yyacTKa Lielu

https://m.edsoo.ru/ff0aad44a

JlaboparopHast pabota "ViccieoBanue
3aBUCHMOCTH CHJIbI TOKQ, UIYIIIEr0 uepes3

bubmioreka LJOK

46 Pe3uCTop, OT COMNPOTUBJIEHUS Pe3UCTOpa U https://m.edsoo.ru/ff0aa04e
HarpspKeHus Ha pesucrope”
47 [TocnenoBaresibHOE U napasienbHOe
CoeIMHEeHUs IPOBOJHUKOB
JlaboparopHast pabota "IIpoBepka rpaBuia
48 CJI0)KeHHsI HaMpsUKeHWH Mpy Bbubmoreka LIOK
[10C/1eI0BaTe/IbHOM COeIMHeHWUU [IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JlabopaTopHasi pabora "ITpoBepka rpaBusia
49 [ CEUILI I;OKa Epﬂ HapaJIlJ)IEJII:I})IOM ’ Bubmorexa OK
| https://m.edsoo.ru/ff0aadle
COeIMHEeHUM Pe3UCTOPOB
=0 Pelienue 3azau Ha mpumeHeHue 3akoHa Oma bubnuoreka LIOK
JJI pas/IMYHOIO COeMHeHUs IPOBOSHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTh 37IEKTPHUYECKOTO TOKa. bubmioreka LIOK
3akoH [Ixoyns-JleHna https://m.edsoo.ru/ff0ab124
£ JlaboparopHast pabota "OripezienieHue bubnmoreka LIOK
pabOoTHI ¥ MOIIJHOCTH 3JIEKTPHUYECKOT0 TOKA" https://m.edsoo.ru/ff0ab3e0
OneKTpUuecKue Lenu U notpebuTenu
53 3/IeKTpUUeCKOl sHepruu B 6bITy. KopoTkoe Bubmaorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHue
[ToaroToBKa K KOHTPOJILHOM paboTe 1Mo TeMe
54 "DneKTpruueckyre 3apsa/bl. 3apsUKeHHbIe Tesa bubmoreka [IOK
Y UX B3aumogencTBus. IlocTossHHbIN https://m.edsoo.ru/ff0abd2c
3/1eKTpUYeCKUi TOK"
55 KonTponbHasi paboTa 1o Teme bubmoreka LJOK




"OneKTpruueckyre 3aps/bl. 3apsyKeHHbIe Tesa
1 UX B3auMoielcTBUs. [ToCcTOSTHHBIN
3/1IeKTpUYeCcKui ToK''/Bcepoccuiickas
TIpoBepouHasi paboTa rpu MpoBeieHHH C
WCII0/Ib30BaHKeM KOMITbIOTepa

https://m.edsoo.ru/ff0abea8

56 [TocTosiHHBIE MarHUTHI, UX B3aUMO/ENCTBHE
57 Ypok-uccnenoanue "M3yueHue mnosei 1 bubnuoreka LIOK
MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
=g MaruutHoe rnosie. MarHuTHOe 11oj1e 3eM/IU U bubnuoreka LIOK
€ro 3HaueHwue Ji/1s1 )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmnsIT OpcTesa. MarHuTtHoe moJie
59 3J7IEKTPAYECKOr0 TOKa MarHurtHoe rose bubmmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
KaTYLLIKU C TOKOM
[IpuMeHeHMe 3/1eKTPOMarHUTOB B TEXHUKE.
60 JlaboparopHast pabota "M3yueHue gelcTBUS 0.5 Bubmmorexa [JOK
paTopHasi p y | ' https://m.edsoo.ru/ff0ac74a
MarHuTHOTO T0JI Ha MMPOBOJHUK C TOKOM
ONeKTpo/iIBUraTe/ib MOCTOSTHHOTO TOKa.
Wcnone3o0BaHue 31eKTpoBUraresier B
N bubmioreka [JOK
61 TeXHUYEeCKHUX YCTPOMCTBAX M Ha TPAHCIIOPTe.
" https://m.edsoo.ru/ff0ac86c
JlabopaTopHasi pabora "KoHcTpyrpoBaHue 1
n3ydeHue paboThl 3/1eKTpoABUTaTes "
62 OnpiTel dapasies. 3aKOH 371eKTPOMarHUTHOM
nHaykuuu. [Ipasuno JleHna
OnektporeHeparop. Crioco0bl TOTyUeHUs
63 3/1eKTPUYECKOU 3HePruu. JIeKTPOCTaHLIUN
Ha BO300HOB/ISIEMBIX UCTOUHUKAX SHEPTUU
64 [MoaroToBKa K KOHTPOJILHOM paboTe 1o Teme

"OneKkTpuueckre U MarHUTHbIE IBJIeHUs"




KoHTposibHast paboTa 1o Teme
"OneKTpuuecKre U MarHUTHbIE

65 sBJIeHus"'/Bcepoccuiickas IpoBepoyYHas 1 Bubmmorexa LIOK
p POBEp https://m.edsoo.ru/ffO0acb14
pabota npu npoBefieHMH Ha HyMa’KHOM
HOCUTeJIe
66 PesepBHbIi ypok. PaboTa ¢ TekcTamu 0 1 bubnuoreka LIOK
TeMe "TeruioBble siB/IeHUs" https://m.edsoo.ru/ff0acc5e
67 Pe3epBHbIil ypok. PaboTa ¢ TekcTamu 1o 1 Bbubmoteka LIOK
Teme "[10CTOSIHHBIN 371eKTPUYECKUI TOK" https://m.edsoo.ru/ffO0acdc6
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o 1
TeMe "MarHuTHsle siBjeHus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KV/IACC

KoiunuyecTBO yacos JJIEKTPOHHBbIe
Ne nudpoBbie
Tema ypoka KonTposibHbie | IIpakTHueckue
n/n Bcero o0Opa3oBare/ibHbIE
paboTsI paboThI
pecypchl
1 MexaHuueckoe gBrxeHve. MarepuasibHas 1
TOYKa
5 Cucrema orcuetra. OTHOCUTETLHOCTD 1 bubnuoreka LIOK
MeXaHUUeCKOTO ABUKeHHUs https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOe NpsSIMOJIMHEHOE JBMKeHHe 1 bubmmorexa [JOK
b P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOe NpsIMOTMHEHHOe ABMXXeHue. 1
CpeHsisi ¥ MTHOBEHHasi CKOPOCThb
5 [TpsiMonuHeltHOe paBHOYCKOpPeHHOe 1 bubmoreka LIOK
JIBUKeHue. Y CKOpeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb TNPSIMOTMHEHHOTO
6 PaBHOYCKOPeHHOT0 JBwkeHus. ['paduk 1
CKOpPOCTH
JlabopaTopHas pabota "OmnpezeneHue
7 CKO peHI/ISl: TEJIEE) rpu aBHop cio €HHOM 1 1 Bubmiorexa OK
ycKop pup . ycKop " https://m.edsoo.ru/ff0adb18
JBI)KEHUHU 10 HAaKJIOHHOM MJIOCKOCTH
8 CBobopHOoe nazsieHre Ten. OmbIThl ['amiest 1
PaBHOMepHOe JBU)KEeHME 110 OKPY>KHOCTH.
9 [Mepuog v yactoTa obpaijenus. JuHeitHast 1 1 Bubmiorexa OK
PHOA paty ) https://m.edsoo.ru/ff0ael176
yIJI0Basi CKOPOCTH
10 LlenTpOCTpeMUTEeIEHOE YCKOPEHUe 1
11 [TepBeiii 3akoH HetoTOHA. BekTop cusbl 1 bubnuoreka LIOK




https://m.edsoo.ru/ff0ae612

1 Bropoii 3akoH HbtoToHa. Bubmoteka LIOK
PaBHOzeliCTBYOL[as CUila https://m.edsoo.ru/ff0ae72a
N bubmoreka IIOK
13 Tpetuii 3akoH HeroToHa. Cyriepro3vuus Cui hitps:/m.e dSO(])_.[ru/ 020082
14 Peluienue 3as:au Ha NpyUMeHeHUe 3aKOHOB bubmoreka IIOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
15 Cwuna ynipyroctu. 3akoH ['yka ESSSJ:I;I;T:;;EE}; Oaeca?
16 Perenue 3azau 1o teme «Cusa yrpyroctu»
17 JlabopaTopHasi pabora «OrnpeenieHue bubmmoreka IIOK
JKeCTKOCTU NPYKUHbD» https://m.edsoo.ru/ff0aee28
Bbubmmoreka LIOK
18 CHa TpeHus httDs://m.edsoc])_.[ru/fanf738
19 Perienue 3azau o teme «Cusia TpeHUs» Brbmorexa OK
https://m.edsoo.ru/ff0afa26
20 JlabopaTopHast pabota "OnpezeneHve bubmmoreka LIOK
Ko3(dduiieHTa TpeHUs: CKOTbKeHUs " https://m.edsoo.ru/ff0af8be
71 Pemenue 3asau o Teme "3akoHb! HproTOHA. Bubmoteka LIOK
Cwuna ynpyroctu. Cuna TpeHust" https://m.edsoo.ru/ffO0afb8e
29 Cuia TSKeCTH M 3aKOH BCEMUPHOI0 Bubnuoreka LIOK
TATOTEHHs. Y CKOpeHHe CBOOOIHOTO MaleHus https://m.edsoo.ru/ff0af044
Ypok-koHbepeHius "[IBrKeHYe Tell BOKPYT
23 rpaBUTaloOHHOrO 1jeHTpa (ConHeuHas
cucrema). ['anakTuku"
24 Perienue 3azmau no teme "Cusia TsSOKeCTH U bubmuoreka LIOK
3aKOH BCEMUPHOI0 TATOTeHUs" https://m.edsoo.ru/ff0af5f8
25 ITepBast KocMUUecKasi CKOPOCTb. Bbubmoteka LIOK




HeBecomocTs 1 nieperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecre MaTepranbHOW TOUKHU.
A6cosroTHO TBEpAOE Tesio. PaBHOBecHe

bubmioteka LJOK

26 .
TBEP/IOTO0 Tejia C 3aKPeryIEHHOM OChIO https://m.edsoo.ru/ff0afe36
BpaleHus. MomMeHT cuibl. LIeHTp TsKecTH
PaBHOBecre MaTepranbHOW TOUKHU.
57 Ab6comoTHO TBEpAOe Tesio. PaBHOBecHe
TBEP/IOTO TeJla C 3aKPeryIEHHOW 0Cbi0
BpaleHusi. MomeHT cuibl. LleHTp TsKecTH
)8 Pemienue 3azau 1o teme "MOMeHT CUJIBL. Bbubmoteka LIOK
LenTtp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroTOBKA K KOHTPOJILHOM paboTe 1Mo TeMe
29 "MexaHnyecKoe [BUKeHHe Bubmaotexa IOK
N A | ’ https://m.edsoo.ru/ff0b0408
BsanmopeiictBue Ten
KonTtpospHast paborta mo Teme
Y bubmioreka LJOK
30 MexaHunueckoe ABUKEHHUE.
. Y https://m.edsoo.ru/ff0b06ec
B3anmogerictBue Ten
Nwmnynbe Tena. UMiysibC cuiibl. 3aKOH
31 COXpaHeHus UMITy/bca. YIIpyroe u Bubmiotexa IOK
P Y . Py https://m.edsoo.ru/ff0b07fa
Heymnpyroe B3auMo/elCTBre
39 Peruienue 3azau 1o teme "3akoH COXpaHeHUs bubmmoreka LIOK
AMITy/IbCa" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHbepeH1ys "PeakTUBHOe [ABWXKeHHE
B MIPUPO/ie U TeXHUKe"
bubmioteka LJOK
34 MexaHuueckasi paboTa ¥ MOIIHOCTb
P . https://m.edsoo.ru/ff0b0a84
35 PaboTa CUbI TSXKeCTH, CUJThbI YTIPYTOCTH U bubmmoreka IIOK

CHUJIBI TpEHUA

https://m.edsoo.ru/ff0b0db8




JIabopaTopHas pabora «Ornpe/eeHue
pabOThI CUJIBI TPEHHS TTPU PaBHOMEPHOM

36 .
JIBIDKEeHUM TeJia TI0 TOPU30HTaIbHOU
TOBEPXHOCTU»
37 CBs3b 3Hepruu ¥ paboTsl. [ToTeHI[MaIbHAs
SHeprusi
Kunetnueckas sneprusi. Teopema o bubmuoreka LIOK
38 .
KWHETUUECKOW SHepPrun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUs SHEPTUM B MeXaHUKe
40 JlabopaTopHast pabora «/3yueHure 3aKOHa bubmuoreka LIOK
COXpaHeHUs IHeprumn» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABM>KEHUE U €ro bubmuoreka LIOK
XapakKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxatoiue KosebaHus. BeiHyX/[eHHbIe Bbubmoteka LIOK
KonebaHus. Pe3oHaHC https://m.edsoo.ru/ff0b20£f0
43 MaremMaTrueCK1i U NPY>KUHHBIN MasiTHUKU
Ypok-uccnenoBaHue «3aBUCUMOCTh TlepUofia
. bubmoteka LJOK
44 Koe0aHUH OT KeCTKOCTHU TPY>KUHBI U MaCChI
https://m.edsoo.ru/ff0b197a
rpysa»
45 [TpeBpalljeHre SHePryUy NIPYU MeXaHUUeCKUX
Koe6aHMsIX
JlabopaTopHasi pabora «OrnpefenieHue
46 qaCTopTLI Hpne I/E)O a Kone6afm'?71 TIPY>KUHHOTO Bubmaotexa OK
proa by https://m.edsoo.ru/ffOblaec
MasiTHUKa»
JlabopaTopHast pabora «IIpoBepka
47 He3aBl:I)/ICI/H\l/:I)OCTI/IpHe noja IEOJ'Ie6paHI/If/i rpysa Bubmaorexa OK
PHOA py3a, https://m.edsoo.ru/ff0b197a
TMO/IBELLIEHHOTO K HUTU, OT MacChl rpy3a»
48 Mexanunueckuie BoyiHbl. CBOMCTBA Bbubmoreka LIOK




MeXaHHM4YeCKHMX BOJIH. HPO,Z[OHBHBIE u
roriepeyHbIie BOJTHBI

https://m.edsoo.ru/ff0b21fe

Ypok-koHpepeHiUs "MexaHUUeCKre BOJIHEI

49 , o
B TBEpAOM Tesie. CelicCMUUYeCKHe BOJTHbI"
50 3ByK. PacripoctpaHeHre U OTpa)keHHe 3ByKa
51 Ypok-uccnenoanuve "HabmogeHne
3aBUCHMMOCTH BBICOTHI 3ByKa OT YaCTOThI"
5o I'poMKOCTB 3ByKa 1 BbICOTA TOHA.
AKycTHYeCcKuii pe30HaHC
Ypok-koH(pepeHLYs Y bTPa3BYK U Bbubmmoreka LIOK
53 N
VH(}pa3BYyK B MPUPO/ie U TEXHUKE https://m.edsoo.ru/ff0b23ca
[ToaroTOBKa K KOHTPOJILHOM paboTe 1Mo TeMe
R Bubmoteka LJOK
54 3aKOHbI COXpaHeHUs. MexaHuueckue
" https://m.edsoo.ru/ff0b25f0
KosieOaHusI ¥ BOJTHBI
KonTponbHast paboTa o Teme "3aKOHBI
55 coxpaHeHMst. MexaHWuecKue KojebaHus 1
BOJIHBI"
=6 OJIeKTPOMarHuTHoe I10J1e. Bbubmoteka LIOK
OJIEKTPOMarHUTHbIE BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH
Ypok-koHbepenius "[lkana
=g 3JIeKTPOMArHUTHEIX BOJIH. Mcrnop30BaHue Bbubnuoreka LIOK
371eKTPOMarHUTHBIX BOJIH /IS COTOBOM https://m.edsoo.ru/ffOb2fe6
CBA3U"
Ypok-uccnenoBanue "V3yueHre CBOWCTB
bubmoteka LJOK
59 3/1IeKTPOMarHUTHBIX BOJIH C [IOMOLLbIO
. https://m.edsoo.ru/ff0b2c6c
MoOM/IbHOTO TestehoHa
60 Pelienue 3azau Ha orpe/iesieHle 4aCTOThI U




AJINHBI BHEKTPOMaFHI/ITHOI‘;I BOJIHBI

OneKTpoMarHuTHas Mpupoja cBeTa.

bubmoteka LJOK

61 .
Cxkopocthb cBeTa. BosiHOBBIE CBOWCTBaA CBeTa https://m.edsoo.ru/ff0b31d0
Wcrounuku cBeta. [IpsiMonuHeliHoe
62 acripoctpaHeHue cserta. 3atMeHus1 CosHLa U Bubmaotexa IOK
pacrpoctp ' H https://m.edsoo.ru/ff0b3658
JIyHBI
3aKOH OoTpakeHus cBeTa. 3epkasa. Pemenue
63 3a/jay Ha IpUMeHeHUe 3aKOHa OTpakeHUs Bubmmorexa [JOK
A P P https://m.edsoo.ru/ff0b38c4
cBeTa
IIpesiomsieHue cBeta. 3aKOH IpeJIOM/IeHUS Bbubnuoreka LIOK
64
cBeTa https://m.edsoo.ru/ff0b3aea
[TonHOEe BHYTpeHHee OTpakeHre CBeTa.
65 Wcnosib30BaHUe MOTHOTO BHYTPEHHET O Bubmaotexa IOK
yp https://m.edsoo.ru/ff0b3c5c
OTPa’KeHUsl B ONITUYECKUX CBETOBOJAx
JlabopaTopHas pabora "VcciieoBaHue
66 3aBUCHMMOCTH YTJ1a TIPeJIOM/IeHUs] CBeTOBOI'0
Jlyya OT yrIJla TlaZieHUs Ha rpaHuLie "BO34yX-
crekmo™"
Ypok-koHbepeH1us "Vcronb3oBaHye
67 TI0JIHOI'O BHYTPEHHEI'0 OTPayKeHUs:
CBETOBO/IbI, OTITTUKOBOJIOKOHHAS CBS3b"
bubmioteka LJOK
68 JIvH3bl. OniThyeckas cuia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoeHue M300paykeHUH B JIMH3aX Bubmmorexa [JOK
P P https://m.edsoo.ru/ff0b444a
JlabopartopHast pabota "OrnpezeneHue
patopHai p P o bubmioteka LJOK
70 (hOKyCHOTr0 pacCTOSIHUS U OTITUUECKOU CHTbI

cobuparoreid TMH3BI"

https://m.edsoo.ru/ff0b4206




71 Ypok-koHbepeHius "OnTHUecKre TUH30BbIe bubmioreka LJOK
nipubopbI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak ontrueckas cucreMa. 3peHuve Bubmaorexa IOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepeHius "edektsl 3peHus. Kak
COXpaHUTh 3peHue"”
PasnoyxeHue 6enoro ceeta B CrieKTp. OTMBITHI
74 HprotoHa. CrioykeHuWe CrieKTpaibHbIX LIBETOB. Bubmmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
Hucriepcusi ceeta
JlaboparopHast paboTa "OTBITHI 110
75 pasJioykeHuto 6eoro ceera B CIIEKTp U Bbubmuoreka LIOK
BOCTIPHSITHIO LIBETa MPeAMEeTOB TIPHA UX https://m.edsoo.ru/ff0cOe2a
Hab/mo1eHN Y yepe3 1[BeTOBbIe (GUIBTPhI"
Ypok-nipakTUKyM "BoJTHOBBIE CBOMCTBA
76 CBeTa: IUCIepcus, UHTep(epeHLus U
IV ODEIZES
77 OnbiTel Pe3epdopa v nyiaHeTapHast Mo/iesb Bbubmoteka LIOK
aromMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mopens atoma bBopa
79 Ncnyckanue v morJionjeHre cBeta aTOMOM. bubmmoreka LIOK
KgBaHThl. JIuHeliuaThble CIIeKTpPbI https://m.edsoo.ru/ff0c144c
80 Ypok-ripakTuKyM "HabmtozieHre CrieKTpoB bubmmoreka IIOK
HUCcnycKaHus" https://m.edsoo.ru/ff0c1550
81 PasinoakTUBHOCTB U €€ BU/bI Bubmaotexa IOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atoMHoOro szapa. HyknoHnHas bubmmoreka LIOK
MO/IeJlb https://m.edsoo.ru/ff0c18ac
83 PapnoakTrBHbIe TipeBpallieHusi. 130Tomnbl bubmioteka LJOK




https://m.edsoo.ru/ff0clal4

Perienue 3amau no teme: "PajrioakTUBHbIE

bubmoreka IIOK

84 rpesparteHus" https://m.edsoo.ru/ffOc1b4a

85 [Tepuog monypacnajga

86 Ypok-koHpepeH1Ms "PaguoakTUBHBIE Bubmoteka LIOK
W3/1y4yeHusl B IpUpoJe, MeJULMHe, TeXHUKe" https://m.edsoo.ru/ff0c2126

87 AnepHble peakijuy. 3aKOHbI COXpaHeHUs Bubmoteka LIOK
3apg40BOr0 U MacCOBOI'0 UKCe/ https://m.edsoo.ru/ff0c1c58
OHeprus CBsI31U aTOMHBIX sifiep. CBsi3b MaCChI bubmuoreka LIOK

88
Y SHEPTuu https://m.edsoo.ru/ffO0c1d7a

89 Perienue 3azsau no teme " gepHble peakiuy'”

90 Peakuu cuHTe3a v feneHus szep. bubnuoreka LIOK
Nctounuku sHepruv CostHLa U 3BE3], https://m.edsoo.ru/ff0c1e88
Ypok-kKoH(pepeHL M "fjepHas sHepreTuka.

91 [eicTBUs pajiOaKTUBHBIX U3TyYeHUN Ha
JKHUBBIe OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOM paboTe 1o Teme

92 "D/1eKTPOMarHuTHOE T10J1€. Bbubmmoreka LIOK
OJIeKTPOMarHuTHbIe BOJIHbL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sABeHUs"

KonTtposrpHast pabora o Teme
"DJIeKTpPOMarHuTHoe IoJie.

93 OJIeKTPOMarHuTHbIe BOJIHbL. KBaHTOBbBIE
ABeHus"

94 [TorTOpeHue, 0600611jeH1e. JTabopaTopHbIe bubmmoreka LIOK
paboTsI 1o Kypcy "B3aumogelicteue e https://m.edsoo.ru/ff0c245a

95 [ToBTOpeHue, 060061IeHEe. PerieHre bubmmoreka IIOK

PaCYeTHBIX ¥ KaUeCTBEHHBIX 3a[4d4 I10 TeMe

https://m.edsoo.ru/ff0c2572




"TeryioBble IPOLIECCHI"

[TorTOpeHue, 06001eHe. PelieHue

96 aCUeTHBIX M KaueCTBEHHBIX 337124 110 TeMe 1 Bubmaotexa OK
P o A https://m.edsoo.ru/ff0c2a22
"KII TerioBbIX fABUraresieun"”
[ToBTOpeHue, 060611IeHe. PerieHre
bubmioreka LJOK
97 pacueTHbIX M KaUeCTBEHHBIX 3a/a4 I10 TeMe 1
o . https://m.edsoo.ru/ff0c2b30
KII/I 3/1eKTpoyCcTaHOBOK
98 [ToBTOpeHue, 0600611jeHHe. JTabopaTopHbIe 1 1 bubmmoreka LIOK
paboTsI 1o Kypcy "CBeToBbIe siBjieHUs " https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 060061eH1e. PaboTa c
99 TeKCTaMH 110 TeMe "3aKOHbI COXPaHeHHs B 1 Bubmmorexa [JOK
" P https://m.edsoo.ru/ff0c2d6a
MeXaHHUKe
100 [ToBTOpEHUe, 06061IeHKE. PaboTa C 1 bubmoreka IIOK
TeKcTamu 110 Teme "Kosieb6aHusi ¥ BOTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpEHUE, 060061TIeHKE. PaboTa C 1 bubmuoreka LIOK
TeKCTamu 110 Teme "CBeTOBble siBjleHUs" https://m.edsoo.ru/ff0c3044
[ToBTOpeHue, 06061eHKe. PaboTa C
102 TeKCTamHu 110 TeMe "KBaHTOBas U ffjepHas 1
¢usmka"
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




YUYEBHO-METOJNYECKOE OBECIIEUEHUE
OBPA3OBATEJ/IBHOI'O ITPOINECCA
OBA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI 1151 YYHEHUKA

®usuika: 7 knacc: yuebuuk/ V.M. TlepoimkuH, E.M. I'yTHuk, A.W. VIBaHOB,
M.A. IletpoBa. Mocksa: IIpocsenenue, 2024.-240c.: vJ.

ISBN 978-5-09-110833-0.

dwusuka: 8 knacc: yue6Huk/ .M. IepoimkuH, E.M. I'ythuk, A.U. ViBaHOB,
M.A. IletpoBa. Mocksa: IIpocseluenue, 2022.-256c¢.: uJ.

ISBN 978-5-09-102555-2.

dwusuka: 9 knacc: yue6Huk/ .M. IepoimkuH, E.M. I'ythuk, A.U. ViBaHOB,
M.A. TletpoBa. Mockgsa: IlpocBeiienue, 2022.-351, [1]c.: un.

ISBN 978-5-09-092689-8.

METOJUYECKUE MATEPHUAJIbI VI YUUTEJIA

COopHUK 3aa4 110 (pusuke [j1s 7-9 KnaccoB 0b1ieobpa3oBaTeTbHBIX
yupexzaenuit/ Jlykamvk B. W.

ITIpocsenenue, 2024.-288 c. wi.-

ISBN 978-5-09-111070-8.

C6opHuK 3a71a4 110 pusuke 7151 7-9 KnaccoB ob1iieobpa3oBaTebHBIX
yupexaenut/ E.I'. MockoBKUHa

Bako, 2024.-224 c. vn.-

ISBN 978-5-40804014-8.
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https://uchi.ru/
MYHWUWNANBHOE
https://www.obrprostranstvo.ru/ MYHWUWMAIIBHOE  AgToHOMHOE

ABTOHOMHOE OBLLEOBPA30BATENBHOE

https://lesson.edu.ru/ OBLLEOBPA3OBATEYYPEXIEHVE - CPEAHAS
https://www.yaklass.ru/ bHOE YUPEXOEHVE OBLUEOBPA3OBATEJIbHAA

LUKOJA »z
- CPEHSAS 137

£ ABNsIt0OCb aBTOPOM 3TOrO

OBLEOBPA3OBATE/1okymenta

bHAA LLKOJA »7 137 mecto nognucaHus
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