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[TIOACHUTEJIbHAS 3AITUCKA

[MporpamMa 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 00ljero o0Opa3oBaHHWsl COCTaBjieHa Ha
OCHOBe TIOJIOKEHWM W TpebOBaHHI K pe3y/ibTaTaM OCBOEHMs Ha 0a30BOM ypOBHE OCHOBHOM
obOpa3oBaTe/ibHOM Mporpammbl, TipeActaBieHHbIx B ®I'OC OO0, a Takke C yuéToM
(denepanbHOM paboueil MporpaMMmbl BOCIUTaHUS Y KOHLeNMLMHM TpernojjaBaHusi y4eOHOTO
ripeameta «PU3UKa».
CopepkaHve  mporpaMMbl IO (U3MKe  HarpaB/ieHO Ha  (popMupoBaHHe
eCTeCTBeHHOHAyUHON T'PaMOTHOCTH OOyYalolMXCcsi W OpraHW3alyio0 W3yueHWss (QU3NKA Ha
JieATeILHOCTHOM OCHOBe. B mporpamMme 1o ¢u3uKe YYWUTBIBAIOTCS BO3MOXXHOCTH y4eOHOTO
npeaMera B peanu3aiuu  TpeboBaHuit ®I'OC OOO K TM/IaHUPYEMBIM JIMUHOCTHBIM U
MeTaripeJMEeTHbLIM ~ pe3y/ibTaTaM  O0ydeHHs, a  TakKke  MeXIIpeJMeTHble  CBSI3U
ecTeCTBeHHOHAYUHbIX yueOHBIX TIPeIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUsl.
[Tporpamma mo (u3MKe ycTaHaB/IMBaeT paclipeiesieHe yueOHOro marepuana Io Trojam
oOyueHust (Mo Kjaccam), TIpeZJiaraeT TIPUMEPHYIO TIOC/TIe[0BaTebHOCTh HW3YUeHUsl TeM,
OCHOBAaHHYK0 Ha JIOTHKe pa3BUTHs TMpPEJAMETHOTrO COJep)KaHusi M YyuéTe BO3PACTHBIX
0cobeHHOCTel 00yJaroIIUXCS.
[Tporpamma 1o ¢u3uKe pa3paboTaHa C Le/Ibl0 OKa3aHUSI METOAMUYECKOM ITOMOLIY YUUTETHO
B CO3/laHUM pabouelt porpamMMel 1o yueOHOMY TIpeIMeTy.
du3MKa ABISIETCA CUCTeMO0OpPa3yIoIUM [IJisi eCTeCTBeHHOHAYUHBIX YUeOHBIX TTPeMeTOB,
MOCKO/IbKY (pU3MUecKre 3aKOHbI Jie)KaT B OCHOBe TPOLIECCOB U SIBJIEHWH, M3yuaeMbIX XUMUeH,
Ouosoruelt, actpoHOMMeN U pU3NUECKOU Teorpadueli, BHOCUT BK/aJ] B eCTECTBEHHOHAYUHYIO
KapTWUHY MHpa, TIPeJOCTaB/sieT Haubosee siCHble 00paslibl NMPUMEHEHWs HayuyHOTO MeToza
M03HaHWs, TO eCThb CrIoco0a MoJTyueHUst JOCTOBEPHBIX 3HaHUM O MUPe.
OpHa Y3 TJ/IaBHBIX 3afiau (usnueckoro obpa3oBaHUsi B CTPYKType o0iero oOpa3oBaHUs
COCTOUT B ()OPMHPOBaHUM eCTeCTBEHHOHAYYHOM TIpaMOTHOCTA M HWHTepeca K Hayke Yy
00yyJaroImxcsl.
V3yuenne ¢u3vku Ha 0a30BOM YpOBHe TIpe/IiojiaraeT OBJafieHHe  CJie/lyIOIUMU
KOMITeTeHTHOCTSIMH, XapaKTepU3YIOLUMHU eCTeCTBeHHOHaYYHYI0 IPaMOTHOCTb:
® HAY4YHO OOBSCHSITH SIBJIEHUS;
e OIIeHMBaTh U TIOHUMAaTh 0COOEHHOCTH HayUHOT'0 UCC/Ie/IOBaHMS;
® UHTepNpeTUpPOBATh JaHHble W MCII0/Ib30BaTh HayuHble [0Ka3aTesbCTBa [Jisi
TI0JTy4eHusl BLIBO/IOB.
e u3yueHwss (U3MKKM Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHMs OTpefiesieHbl B
Kowntjenuu nperiofiaBanust yuebHoro npegMerta «®Pu3mrka» B 06pa3oBaTe/IbHbIX OpPraHU3alMsax
Poccuiickoii ®Pepepaliiy, peasu3yOLMX OCHOBHbIE 001je00pa3oBaTe/ibHble TMPOrPaMMBbl,
yTBepxAEéHHOW peweHreM Kosnernn MunHucTepcTBa mnpocBeleHusi Poccuiickor ®epepauyu
(mpotokon ot 3 mekabdbpst 2019 r. Ne [TK4BH).
Lem u3yueHus pusmku:
e 1mpuobOpeTeHHe WHTepeca W CTPeMJIEHUS OOYyYarIUXCS K HAyYHOMY HW3YUeHHUIO
TIPUPO/IbI, pa3BUTHE WX WHTEJ/JIEKTYaIbHbIX M TBOPUECKUX CIIOCOOHOCTeH;

e pasBUTHe TPeACTaBJeHMM O HAyyHOM MeToJe TO3HaHUd U (PopMHUpOBaHUE
VICCJIe[J0BATe/TbCKOT0 OTHOILIEHHS K OKPY KatOIUM SIBJIEHHUSIM;

e (QopmHpoBaHMe HAYYHOIO MUDOBO33peHUS KakK pe3ysibTaTa U3yueHUs OCHOB CTPOEHHS
MaTepuu U (yH/jlaMeHTa/lbHbIX 3aKOHOB (DM3UKH;



e (opmupoBaHue MpeJCTaBlAeHUN O POU (PU3MKU [Jisi Pa3BUTHsL JPYTUX eCTeCTBEHHbIX
HayK, TeXHUKH U TeXHOJIOTUH;

e pa3BUTHe TIPe/ICTAaB/IeHMM O BO3MOXHBIX cdepax Oygyieli mpodeccHoHaTLHOM
JesiTe/IbHOCTH, CBSI3aHHOM ¢ (DU3MKOM, TIOJTOTOBKA K Ja/ibHeHIIIeMy 00yUeHHIO B 9TOM
HarpaBJ/IeHHUH.

HocTwkeHWe 3THX IieJiel MporpaMMmbl 10 (M3MKe Ha YPOBHE OCHOBHOTO 0OIIero

obpa3oBaHus 06ecrieurBaeTCs pellieHreM C/IeAYIOIINX 3a/ay:

e 1mpuoOpeTeHHe 3HAHWKM O /AUCKPETHOM CTPOEHWHM BeIeCTBa, O MeXaHUUeCKuX,
TeIJIOBbIX, 3/IeKTPUYECKMX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSX;

e 1mpuoOpeTeHHe YMEHWM OIMUCHhIBaTh W OOBSICHATH (QU3NUECKHEe SBIEHUS C
VICTI0/Ib30BaHVEeM MOTyYeHHbIX 3HAHUM;

® O0CBOEHMe METOJOB pellleHHsI MPOCTEMIINX pPACUETHBIX 33/ay C KCI0JIb30BaHUEM
(ur3nueckrux mMojeneld, TBOpYECKUX Y MPAaKTUKOOPUEHTHPOBAHHBIX 3a/jay;

e Dpa3BUTHe yMeHUW HaOMoOJaTh TIPUPOAHbIE SIBJ€HUSI W BBITIOJHATD  OIIBITHI,
nabopaTopHble paboOThl W 3KCIIEPUMEHTa/lbHbIe HCC/IeOBaHUS C KCII0/Ib30BaHUEM
H3MEepUTE/IbHBIX IPUOOPOB;

® 0CBOeHHe MpHUEMOB paboThl ¢ HWHGpoOpMaIer GHU3NUECKOTO COJep)KaHUs, BK/IIOYast
vH(OPMALIMI0 O COBPEMEHHBIX [JOCTWKeHWsX (U3MKH, aHa/lu3 U KpUTHUecKoe
olleHMBaHWe UH(OpMaLUK;

® 3HAKOMCTBO CO cdepamu TpodheCcCUOHATBHON AesTeTbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBbIMU TeXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JJOCTHXKEHUSIX (DH3UUeCcKoil HayKH.

Ha u3yuenue ¢u3vku (6a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOTO 00Iero obpa3oBaHus
oTBoAUTCS 238 uacoB: B 7 Kjacce — 68 uacoB (2 uaca B HeJjent0), B 8 Kiacce — 68 uacoB (2 yaca B
HeJlesto), B 9 KJjiacce — 102 yaca 3 yaca B HeJiesto).

[TpeayiaraemMeiii B IporpamMme 1o (usrke rnepeueHb 1abOPaTOPHBIX pabOT U OMBITOB HOCUT
peKOMeH/IaTe/IbHbIM XapakTep, YUUTe/lb JefaeT BbIOOP TMpOBeJeHUs 1ab0pPaTOPHbIX paboT U
OTBITOB C YUETOM UH/IUBUYa/TbHBIX 0COOEHHOCTeH 00yJaroIUXCsl, CIIUCKA IKCIIePUMEHTaTbHbBIX
3a/laHui, Mpe/ijlaraeMbIX B paMKax OCHOBHOT'O TOCY/JapDCTBEHHOI'0 9K3aMeHa 1o (usuke.



COAEPXXAHUE OBYUYEHUA
7 KJIACC

Paspen 1. dusuka ¥ e€ po/ib B [I03HAHWM OKPYXKAloIero Mypa.

dusrka — Hayka O mpupoge. fABneHusi npuposbl. Pr3ndeckre siBJeHUS: MeXaHUUeCcKue,
TEeIJIOBbIe, 3/IeKTPUYECKre, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dusnyeckre BeMUUUHBL V3MepeHue GHU3NUECKHUX BeMUuuH. Dusnueckue MpHUOOPEHI.
[TorperHoCTh U3MepeHU. MeXXayHapoiHasi CUCTeMa eIUHMI].

Kak ¢u3uka u apyrve ecTeCcTBeHHble HayKd WM3ydarOT NpUpoAy. EcTecTBeHHOHayuHbIH
MeTOoJ| TO3HaHUsS: HaO/ro/eHre, TIOCTAHOBKA HAYYHOTO BOIPOCA, BBLIJBIDKEHHE THUIIOTE3,
JKCTIepUMEHT TI0 TIpOBEepKe THuIMoTe3, O00bsicHeHWe HabmogaemMoro siieHus. OrnvcaHue
(bu3rUecKrX sIBJIEHUN C TIOMOILbIO Mojiesiel.

JleMoHCTparmy.

1. MexaHuuecKue, TeIJIOBbIe, 37IeKTPUUYECKre, MarHUTHbIE, CBETOBbIE SIBJIEHUSI.

2. ®wusuueckre NpubOpPBI U TPOLeAypa MPSIMbIX U3MepeHW aHa/orOBbIM U LU(POBBIM

pruOOpOM.

JlaboparopHsie pabOTEI H OITBITBL.

OrnpeienieHye 1ieHbI [e/ieHUs LIKalbl U3MepUTeIbHOro rpubopa.
N3mepeHue pacCTOSTHUM.
V3mepeHne 00bEMa XXKUAKOCTH U TBEPAOTO TeJa.
OnpegeneHve pa3MepoB MasbIX Tell.
N3mepeHune TemriepaTypbl MNpU TIOMOLIMA >XMAKOCTHOTO TepMOMeTpa U JaTuvKa
TeMIepaTyphbl.
6. TlpoBeseHve ucc/ieOoBaHUSI MO TIPOBEpPKe TMUIOTE3bl: /1aJbHOCTb TMOJIETa I1apHKa,
MYIIeHHOTO TOPU30HTAIbHO, TeM 0oJiblile, YeM 00JIblie BLICOTA ITyCKa.

Paspnen 2. [lepBoHavaibHbIe CBe[eHNS O CTPOEHMH Bell|eCTBa.

CrTpoeHuve BelljecTBa: aTOMbl W MOJIeKY/bl, WX pa3Mepbl. OMbIThI, [0Ka3bIBarOL[1e
JMCKPEeTHOe CTPOeHe BelleCTBa.

[BwxeHne uactul BellectBa. CBsi3b CKOPOCTH [JBVDKEHMS] 4YaCTUL| C TeMIepaTypou.
bpoyHoBckoe pBrkeHuwe, auddysus. B3avMopelcTBHe 4YacTvl] BelllecTBa: MPUTSDKEHHE U
OTTa/IKMBaHUE.

ArperaTHble COCTOSIHUSI ~Bell[eCTBa: CTPOEHHME Ta30oB, JKUAKOCTeH U  TBEPAbIX
(kpucTaniMueckux) Tea. B3avMOCBfI3b MeXy CBOMCTBAMM BeLIeCTB B pasHbIX arperaTHbIX
COCTOSIHUSIX MU MX aTOMHOMOJIEKY/ISIPHBIM CTpoeHHeM. OcoOeHHOCTH arperaTHbIX COCTOSIHUMN
BO/Ib.

JleMoHCcTparmy.

1. HabGsoeHre 6pOyHOBCKOTO JBHKEHUS.

2. Habmopenue auddy3un.

3. HabOsmropenuve siByieHUi, OOBSICHSIOIIUXCS TIPUTSDKEHUEM WM OTTaJKMBAaHWEM YaCTHI]

Bell|eCTBa.

JlaboparopHsre pabOTsI H OITBITEL

1. OtleHka AuamMeTpa aToMa MeTOZ,0M PsiZIOB (C UCIOb30BaHUeM doTorpaduii).

2. OnbIThI TI0 HAO/TFOIEHUTO TETJIOBOTO PACITUPEHUS ra30B.

3. OmbIThI IO 0OHAPY>KEHUIO AEeHUCTBUSI CUJT MOJIEKY/ISIPHOTO TIPUTSKEHMUSI.

Pasgen 3. /IpibkeHre ¥ B3aIMOZEKCTBYE Tell.
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Mexanuueckoe [BwkeHUe. PaBHOMepHOe ¥ HepaBHOMepHoOe [BrkeHue. (CKOpOCTb.
CpeaHsisi CKOPOCTh IPU HEPaBHOMEPHOM JIBW)KeHUH. PacuéT rnyTu U BpeMeHU JABMKEeHUSI.

flBnenve wHepuyu. 3aKOH HWHepLMM. B3aumogencrBue Ten Kak MpUYMHA H3MeHEHHs
CKOpPOCTU [BW)KeHUs Tesl. Macca Kak Mepa MHepPTHOCTU Tesa. [lnotHocTs BerectBa. CesA3b
TJIOTHOCTU C KOJTMUECTBOM MOJIEKY/T B eiMHULe 00bEMa BelllecTBa.

Cuna Kak XapakTepucTHKa B3auMmogelcTtBus Ten. Cua ympyroctd M 3akoH ['yka.
V3mepeHune cuibl C NOMOLIBIO JUHaMoOMeTpa. fIBjieHue TAroTeHUs U cuna Tsokectd. Cuia
TSDKeCTH Ha Jpyrux ruiaHetax. Bec Tesma. HeBecomocts. CriokeHue CWil, Hamnpas/eHHbBIX I10
O/IHOM TipsiMoii. PaBHOZeMcTBYtOIasi cul. Cua TpeHus. TpeHue CKO/bXeHUs] U TPeHUe TOKOs.
TpeHue B 1Ipupojie U TeXHUKe.

JeMoHcTparmmy.

HabnroseHre MexaHUUeCKOTo IBWKEHUs TeJia.

V3mepeHure CKOPOCTH MIPSIMOIMHEMHOTO ABU)KEHUSI.
HabsmroeHue siBjieHUs] MHEPLAM.

HabstoeHre 3MeHeHUs1 CKOPOCTH TTPY B3aMMO/IeMCTBUH TeJl.
CpaBHeHHe MacC 0 B3aUMO/IeHCTBUIO Tel.

CrnoykeHue CWJI, HarpaB/IeHHbIX 110 OZHOM MPSIMOIA.

/Iaﬁopampmfe PAOOTBI H OIBITHL.

1. OmpeneneHrie CKOPOCTM pPaBHOMEDHOrO [BWXKeHHs (LIapyKa B >XMIKOCTH, MOJeu

3JIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jiasiee).
2. OrmpegeneHnie cpefHel CKOPOCTH CKOJIbKeHHs1 OpyckKa WM IIapuKa IO HaKJIOHHOMN
TJIOCKOCTH.

3. OrmpepeneHue MJIOTHOCTU TBEPZOIO Tesa.

4. OmnbIThl, AEMOHCTPUPYIOLIME 3aBUCHMOCTb pacTsDKeHHUs (Jedopmaliiu) MpPY>KUHBI OT
TIPUIO’KEHHOM CUJIBL.

5. OmnbITEl, AEMOHCTPUPYIOLLKE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIb)KEHUS OT Beca Teja U
XapakTepa CONpPUKaCaroLUXCsl TOBEPXHOCTEH.

Pazfien 4. [laB/ieHue TBEPABIX TeJl, )KUAKOCTEHN U ra30B.

Haenennie. Criocobbl yMeHbIIIeHNS U yBellMueHus JaByieHus. [laByieHre ra3a. 3aBUCUMOCTh
JlaBjieHusi ra3a oT 00béMa, Temriepatypsl. [lepesjaua JaBieHrs: TBEPABIMUA TeIlaMH, >KUAKOCTSIMU
v ra3amu. 3akoH [lackans. [ITHeBMaTHuecKre MalllWHbI. 3aBUCUMOCTb [aB/I€HHUSI XKUAKOCTU OT
riyounel.  ['mapocratuueckuii  mapazokc. CooOmiaronmecss cocyzbl.  ['uapaBidyeckue
MeXaHU3MBbI.

ATtMmocdepa 3emnu u aTmochepHoe JaBieHue. [IpUuMHBI CyllleCTBOBaHUSI BO3ZYLIHOW
obosouku 3emsiu. OmbiT Toppuuennu. M3mepeHue aTtMocdepHOro jaBjeHHs. 3aBUCUMOCTb
aTMOC(epHOro [JlaBfieHHWsT OT BBICOTHI Hajl ypOBHeM Mops. I[Ipubopbl mAisi W3MepeHus
aTMOC(epHOro JaB/eHUs.

[leiicTBUe >XKMAKOCTU U rasa Ha NOTPY)KEHHOe B HUX Teslo. BeiTankuBarolas (apxruMezoBa)
cuna. 3akoH Apxumeza. [InaBanue ten. Bo3ayxomnnaBanue.

JleMoHcTparmy.
3aBMCUMMOCTH /IaBJIeHUsI ra3a OT TeMIlepaTyphbl.

[Tepesaua faBaeHUs )KUAKOCTbIO U Fa30M.
Coo01jaroryecsi CoCyabl.

IMippaBivueckuii npecc.

[TposiBneHue [ieiicTBUs aTMOC(HEPHOTO JaB/IeHUs.
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3aBUCUMOCTh BBITAJIKMBAKOIeH CH/IbI OT 00BEMa TOTPY)KEHHOW 4YacTU Telna H
TJIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITA/IKUBAIOIIEH CUJIbI BECY BHITECHEHHOM >KUIKOCTH.

YcioBue miaBaHWS Tes: TUlaBaHWe WIM TOTPY)KeHHWe Tel B 3aBUCUMOCTH OT
COOTHOILIEHUSI TJIOTHOCTEH TeJsia ¥ KUAKOCTH.

JlaboparopHsie pabOTEI H OITBITEL.

1.

VccnenoBaHre 3aBUCHMOCTU Beca Tejla B BOZie OT 00bEMa MOTPY)KEHHOUN B XKUJKOCTh
YyacTH Terna.

OrnpesiesieHrie BbITATKUBAKOIeN CU/bI, JeHCTBYIOllled Ha Teso, TMOrPY)KEHHOe B
JKUZIKOCTb.

[IpoBepka HE3aBUCUMOCTHU BbITQJKUBAIOLLEA CU/blL, [JEUCTBYIOLEM Ha Telo B
JKAJKOCTU, OT MacChl Tera.

OnbIThI, J€MOHCTPUPYIOLME 3aBUCHMOCTb BbITAJKWBAIOLLeN CUJbI, 1edCTBYIOIIel Ha
TEJIO B XKMJKOCTH, OT 00BbEMA TIOTPY>KEHHON B >KUAKOCTh YaCTH Tejla U OT IJIOTHOCTH
JKAJKOCTH.

KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYMDOBaHHEe JIOAKWM U oOmpefefieHue eé
rpy30M04bEMHOCTH.

Pa3pnen 5. PaboTa ¥ MOIIHOCTb. JHEPrusi.
MexaHuueckasi pabota. MOII[HOCTb.

[TpocThle MexaHH3MbI: pbluar, O0K, HaKJIOHHas TMIOCKOCTb. [IpaBW/iio paBHOBeCHs
pbruara. [IpumeHeHMe mpaBu/ia paBHOBeCHsl pbluara K O/I0Ky. «30/I0TOe TpaBU/IO» MeXaHHKH.
KIT/J mpocThiX MexaHU3MOB. [IpocTbie MeXaHU3MbI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. KuHeTnyeckass M IoOTeHLMa/lbHass 5SHeprus. IIpespairieHue
OJIHOTO BH/la MeXaHUUeCKOMN SHepPIruy B APYrou. 3aKOH COXPaHeHUs] SHepruy B MeXaHUKe.

JleMoHCTparmy.

1.

[TprmepsI NPOCTHIX MEXaHU3MOB.

JlaboparopHsie pabOTEI H OITBITEL

1.

2.
3.
4.

8 KJIIAC

Ormpenenienie paboTbl CHIBI TPEHHWS TPU PABHOMEDHOM [IBIDKEHWM Teqla TI0
TOPU30HTA/ILHOU ITOBEPXHOCTH.

HWccnepoBanue yci0BUAM paBHOBECHs pblyara.

N3mepenue KI1/I Hak/IOHHOM MJIOCKOCTH.

M3yyeHure 3aKOHa COXpPaHeHWsI MeXaHUUeCKOM SHeprHHu.
C

Pa3pen 6. TeruioBble sB/IeHMs.
OCHOBHBIE MOJIOKEHUsT MOJIEKY/ISIPHO-KMHEeTUUYECKOM TeOpHUH CTPOeHMs BellecTBa. Macca

U pasme

Pl dTOMOB ©W  MOJIEKYII. OHI)ITBI, MOoATBEPXKAdIOIIKe OCHOBHBIE T10/I0KeHUA

MOJ'IEKyJ'ISIpHOKHHETH‘-IECKOﬁ TeOpHHn.
MO,E[EJ'II/I TBép,I:[OFO, XUOKOT0o U ra3006pa3Hor0 COCTOSIHUM BellecTBa. KpI/ICTaJ'IJII/IIJECKI/Ie u

amopHbI

e Tesa. OOBbsICHEHWE CBOMCTB Ta30B, XXUJKOCTeH U TBEP/IbIX TeJl Ha OCHOBE TI0JI0XKeHUH

MOJIEKY/ISIPHO-KMHeTHUeCcKo Teopur. CmauuBaHWe W Kalu/UIsipHble siBjieHUs. TerioBoe
pacllvpeHye U CKaTtue.

Temneparypa. CBfi3b TemrepaTypbl CO CKOPOCTbK) TeIJIOBOTO [BM)KEHUSI YacCTHILI.
BHuyTtpennsis sHeprusi. CrnocoObl W3MeHeHWs BHYTpPeHHel JSHepruu: Teluiorniepejaua W
coBepiiieHre paboThl. BUbI TeTionepeAaun: TerIONpOBOJHOCTb, KOHBEKLVS, U3/TyUeHue.



KosvyecTBO TernoThl. YZe/bHasi TeryIOEMKOCTb BellleCcTBa. TeriooOMeH U TeryioBoe
paBHOBecHe. YpaBHEHHe TeryioBoro OamaHca. IlynaBieHue W OTBep/ieBaHHe KPUCTA/TMUECKUX
BeIIleCTB. YzenbHas TeIvyioTa IlaBjeHus. IlapooOpa3oBaHue W KOHAeHcanus. VicrapeHwue.
Kurienne. YgenbHas Teryiota rapooOpa3oBaHusi. 3aBUCHMMOCTb TeMIepaTypbl KWUIIeHUSI OT
aTMocthepHOro /iaBjieHus.

Bnaxxnocts Bo3myxa.

OHeprus TOIUIUBA. Y [ie/ibHas TerioTa CrOpaHus.

[TpuHIMIIBI paboThl TeruioBeIX ABurarened KII/ TerioBoro gsuraresisi. TerioBble
JIBUTaTesu U 3allliTa OKpY’Karollell CpeJpbl.

3aKOH COXpaHeHUsl U MpeBpall{eHrs] SHEPTUM B TEIUIOBLIX MpoLjeccax.

JeMoHCcTparmy.

HabntoneHre 6pOyHOBCKOTO ABVKEHMS.
Habmopenue quddy3um.
HabGnroieHue siBIeHUM CMauuBaHUS U KalTWIISIPHBIX SIBJIEHHH.
HabnroieHuye TerioBoro paciiMpeHus TeJl.
Vi3MeHeHue aByieHUs Ta3a Mpy U3MeHeHnH 00bEéMa M HarpeBaHUU WU OXJIaXKAEeHUH.
[IpaBuia usMepeHust TeMIlepaTyphbl.
Buppl Terionepesauu.
OxakieHye Py COBEepIIIeHUH PabOThl.
HarpeBaHue mpu coBepiiieHUH pabOoThl BHEIIIHUMH CHUJIaMHU.
. CpaBHeHUe Tery0éMKOCTel Pa3/InyHbIX BEILleCTB.
. Habmomenue KumneHust.
. HabGnroieHye mocTostHCTBA TeMITepaTyphbl TP T/1aB/IEHUH.
13. Mogenu TernyioBbIX JBUTaTeIen.
JlaboparopHsie pab0TEI H OITBITEL.
OmnbIThI IO 0OHAPYKEHUIO JIEMCTBHUSI CHJT MOJIEKY/ISIPHOTO TIPUTSDKEHUS.
OMBITHI 110 BIPAL[MBAHUIO KPUCTA/JIOB TIOBAPEHHOM COJTM W/ caxapa.
OmnbITHI TI0 HAOTIOIEHUIO TETIJIOBOTO PACIIMPEHHUS Ta30B, XKUJKOCTeH U TBEP/BIX TeJl.
OmnpezienieHre aBieHys BO3yxa B O6asuioHe IITpHLIa.
OmnbIThI, JAEMOHCTPUPYIOIIME 3aBUCMMOCTb JaBJeHHsI BO3[yXa OT ero o0ObéMa u
HarpeBaHUs UM OXJIaK/€HHUS.
6. IlpoBepka THMOTe3bl JIMHEWHOW 3aBUCUMOCTU [JIUHBI CTOMOMKA >KUAKOCTH B
TePMOMEeTPUUECKOW TPyOKe OT TeMITepaTyphbl.
7. HabmozeHve W3MeHeHUsi BHYTPeHHel SHEPTUU Tejla B pe3y/ibTaTe Teruiornepeaud u
paboThl BHEIITHUX CHJL
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8. NccnenoBanue siB/ieHHs TeTIO0OMeHa NPY CMEITMBAHWUY XOJIO[HOW U ropsiueii BOJpI.
9. OrpefesieHre KOJIMYECTBA TETUIOTHI, TIOYYeHHOTO BOJOW TMPH TeruiooOMeHe C
HarpeTbiM MeTa/lJTMYeCKUM LIUJTUHPOM.

10. Onpegenenue yjenbHOW TelyIOEMKOCTH BelljeCTBa.

11. NccnegoBanue mpoliecca UCIapeHus.

12. OnpefienieHie OTHOCUTE/ILHOM BJI&KHOCTH BO3/yXa.

13. OnipesieneHrie yiebHOW TETUIOTHI /1aB/IeHHUS JibJa.

Paszien 7. DneKTpuueckye U MarHUTHBIE SIBJIEHUS.

OnekTpu3alus Tesl. [IBa pojia 3/1eKTpUUeCKUX 3apsfoB. B3anmofelcTBHe 3apsKeHHbBIX
Ten. 3akoH KysioHa (3aBUCMMOCTb CWJIbI B3aWMOJENCTBUS 3apsDKEHHBIX Tel OT BeTUYMHBI
3apsiZioB U PACCTOSTHUSI MEXX/y TelaMH).



Onektprueckoe roJjie. HanpsykEHHOCTD 3/1eKTpUUecKoro rosis. [IpuHLuI Cyrieprosuiu
3/IeKTPUYeCKUX I0J1eH (Ha KaueCTBeHHOM YPOBHeE).

Hocurtenu snekTpuyeckux 3apsi/joB. DJieMeHTapHbIN 3eKTpuuyeckui 3apsisi. CTpoeHue
atoma. [IpoBOAHUKY U JU3IEKTPUKU. 3aKOH COXPaHEeHUs 3JIeKTPUUeCKOoro 3apsija.

ONeKTpUUeCKWid TOK. YC/IOBUS CYILeCTBOBaHUSI 3/1eKTPUYECKOrO0 ToKa. VICTOYHMKH
TOCTOSIHHOTO TOKa. JleWCTBHSL 3/1eKTPUYEeCKOro TOKa (TernsioBoe, XMMWUYeCKOe, MarHWTHOe).
ONeKTpUUeCKHH TOK B KUJKOCTSX U rasax.

JJiekTpuueckass Uenb. Cuia TOKa. JaeKTpudeckoe HampsbkeHue. COIpOTHBIeHUE
TIPDOBOJHUKA. Y/leJibHOe COMNpPOTHB/eHMe BelecTBa. 3akoH Owma [ ydacTKa Liemu.
[TocnemoBarenbHOe M NapaienbHOe COeJUHEHUe NTPOBOJHUKOB.

PaboTa ¥ MOIITHOCTb 3JIEKTPUYECKOTO TOKa. 3aKoH /[koyss—/IeHIa. DyieKTpUuyecKue 1enu
Y MIOTpeOuTen 3/1IeKTpUYecKol SHepruu B ObiTy. KOpOoTKOe 3aMbIKaHUe.

[TocTosiHHbIe MarHWTHL. B3aWMopeiicTBUe TMOCTOSTHHBIX MarHUTOB. MarHuTHoe ToJe.
MarnuTtHoOe 1noJie 3eMJid U ero 3HaueHue 71 )Ku3HU Ha 3emsie. OnbIT Opcresa. MarHUTHOe mosie
3/1IeKTprUYecKoro Toka. [IppumeHeHNe 3/71eKTPOMarHUTOB B TeXHUKe. [lelicTBMe MarHUTHOIO TOJIS
Ha TIPOBOJHMK C TOKOM. OJeKTpOJBUrarejlb IIOCTOSSHHOIO TOKa. Vcrosnb3oBaHue
3/1IeKTpO/IBUraTesiel B TEXHUUECKUX YCTPOMCTBAaX M Ha TPaHCIIOPTe.

Oneitel  @apazies. fIBneHue  s/1eKTpoMarHUTHOW WHAyKUuM. IlpaBuio  JleHua.
OnekrtporeHeparop. CriocoObl TO/MyYeHHs] 3MT€KTPUYECKOW SHEPruu. OJIEKTPOCTAHLUM Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

JleMoHCTparmy.

OnekTpu3anus TeJ.
[1Ba pozia 3neKTprUYecKux 3aps/i0B U B3aUMO/IeHCTBYe 3apsDKeHHBIX Tell.
YCTpOWCTBO U [jeHCTBHe 371eKTPOCKOMNa.
OJIeKTpOCTaTUYeCKast MUHAYKLUS.
3aKOH COXpaHeHHs 31eKTPUYeCKUX 3apsi/ioB.
[TpoBOIHUKY U AUS/IEKTPUKH.
MopenvpoBaHye CUIOBBIX JIMHUU 3/IEKTPUYECKOTO TOJIS.
M cTOYHMKY NTOCTOSIHHOTO TOKa.
[leicTBUS 5/1€KTPUUECKOr0 TOKaA.
. DJIeKTpUUeCKUI TOK B XKUJKOCTH.
. 'a30BbIM pa3psz,.
. I3MepeHue cuiibl TOKa aMrepMeTpOM.
. I3MepeHue 3/1eKTpUUecKoro HarnpspKeHUs1 BOJIbTMETPOM.
. Peoctar v mara3suH cOnpoTUB/IEHUH.
. B3aumogericTBre MOCTOSTHHBIX MarHUTOB.
. MopenvpoBaHrie HEBO3MOKHOCTH Pa3/ie/ieHHsl MOIF0COB MarHUTa.
. MopenvpoBaHre MarHUTHBIX T10JIel MOCTOSTHHBIX MarHUTOB.
. OneIT Opcrea.
. MarnuTHoe 1oJjie ToKa. J/1IeKTPOMAarHur.
. [JeyicTBre MarHUTHOTO T10JI Ha POBO/IHUK C TOKOM.
. DJIeKTPO/|BUTaTe b TIOCTOSTHHOTO TOKa.
. ccnenoBanue siBieHMs1 371eKTPOMarHUTHOW MHAYKLIMU.
. OnbiTel Dapages.
. 3aBUCUMOCTb Hanpas/leHUs] UHAYKLMOHHOI'O TOKA OT YC/I0BUW €r0 BOSHUKHOBEHUSI.
. DJIeKTpOoreHepaTop MOCTOSIHHOI'O TOKA.
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JlaboparopHsie pabOTsI H OITBITEL

OmnbITHI 0 HAOTIOIEHUIO 37IEKTPU3AI[UM TeJT UHAYKIUEH U MPU COMPUKOCHOBEHUH.

WccnepnoBanue 1eliCTBUS 3/1EKTPUUECKOTO MOJIs1 HA TPOBOJHUKU U TU3/IEKTPUKU.

C6opKa 1 TIpoBepKa paboThI 37IEKTPUUECKOM LIeMy TTOCTOSTHHOTO TOKa.

W3mepeHue U peryivMpoBaHue CUJIbl TOKa.

W3mepenue U peryivMpoBaHue HalpsDKeHUS.

WccnepoBanue 3aBUCMMOCTU CUJIbI TOKA, UAYILETO Yepe3 Pe3rCTop, OT CONPOTUB/IEHUS

pe3ucTopa U HarpsbKeHUsI Ha pe3ucTope.

7. OnbITbl, AeMOHCTPUPYIOIME  3aBUCUMOCTh  3JIEKTPUUECKOTO  COMNPOTHBJIEHHS
MPOBOJIHUKA OT €ro JJIMHbI, MJI0LIa/[ TIONEePeuHOro ceyeHusi U MaTepuarna.

8. IlpoBepka TmpaBW/a CJIO)KEHUsI HAMpSDKEHWW TpH TOCAe0BaTe/IbHOM COeUHEHUN
JIBYX Pe3UCTOPOB.

9. TIpoBepka mpaBu/a J/s1 CU/bl TOKA TIPU MapasijielbHOM COeIMHEHUH Pe3HCTOPOB.

10. OnpeseneHye paboThI 3/IEKTPUUYECKOTO TOKA, UIYIIIEr0 Uepe3 pe3ncCTop.

11. OnpefeneHuvie MOLLIHOCTH 3JIEKTPUUECKOTO TOKA, BbIJe/IsieMOU Ha pe3ucTope.

12. VccnepoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILErO yepe3 JIaMIIOUKY, OT HallpsyKeHUs
Ha Hel.

13. Onpepenenuve KII/ HarpeBareis.

14. ViccnepoBaHve MarHUTHOT'O B3aMMOZIeHCTBUS TIOCTOSTHHBIX MarHUTOB.
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15. I3yueHre MarHUTHOTO TIOJS TIOCTOSIHHBIX MarHMTOB TIpU WX OOBeJUHEHWH U
paszie/ieHuN.

16. ViccnenoBanue JeiCTBUS 3/IEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIbl B3aMMO/eCTBUS KaTYyIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA U HallpaB/ieHHs TOKA B KaTyIIKe.

18. M3yueHue [eliCTBUSI MarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHMpoOBaH1e U M3ydyeHHe paboThl 3/IEKTPO/[BUTATEIS.

20. 3mepenue KII/I anekTpoABUraTe/IbHOM YCTaHOBKU.

21. OnbITEl MO KCC/E[0OBAHUIO SIBJIEHUSI 3/1€EKTPOMAarHUTHOM WHJYKLWW: MCC/IeJOBaHHe
W3MEeHEeHWH 3HaueHWs U HallpaBJ/ieH!s UHYKLMOHHOIO TOKa.

9 KJIACC

Pa3znen 8. MexaHuuecKue SIBJIEHU.

Mexanuueckoe ABrkeHue. MarepuanbHasd Touka. Cucrema orcuéra. OTHOCUTE/IBHOCTh
MeXaHWUeCKOro [IBWKeHUsl. PaBHOMepHOe TmpsiMO/IMHENHOe [BWKeHHe. HepaBHOMepHOe
npsiIMO/IMHeNHoe fBWKeHHe. CpesHAsS W MrHOBEHHas CKOPOCTb Tejla IPU HepaBHOMEPHOM
[ BYDKEHUH.

Yckopenne. PaBHOyCKOpeHHOe npsiMosiiHeliHOe ABwkeHre. CBoOoaHOe razfieHre. OmbIThI
INamunes.

PaBHOMepHOe JBM)XeHue 10 OKpy)KHOCTH. [lepron u yactora obpaieHus. JIuHeiiHas U
yIrj10Bast CKOpOCTH. LleHTpoCTpemMuTe/IbHOEe YCKOpEeHNe.

ITepBbiii 3akoH HbtoToHa. Bropoy 3akoH Herotona. Tpetuit 3akoH Herorona. [IpunHimn
CyTepIIO3ULIUU CUII.

Cuna ympyroctd. 3akoH I'yka. Cua TpeHUs: CWIa TPeHUs! CKOJIb)KeHUs, CWla TpeHUs
[I0KOs1, Apyrye BU/bl TPEHUS.



Cuna TsHKeCcTd M 3aKOH BCEMHDHOTO TSTOTEeHHUsl. YCKOpeHWe CBOOOAHOTO TiafleHusl.
[Oewxenne 1iaHeT BOKpyr CosHua. IlepBag KocMmuueckas CKOpocTb. HeecomocTs u
Teperpysku.

PaBHOBecHe MaTepranbHON TOUKU. AOGCOJIOTHO TBEPOe Tero. PaBHOBecHe TBEPOTO Tesia
C 3aKpervIéHHOM OChIO BpalljeHus1. MoMeHT cuibl. LIeHTp TsbKeCTH.

Nmnynec Tena. VM3meHeHue umny/bca. VIMmynsCc cuibl. 3aKOH COXPaHeHUs HMMITYJ/IbCa.
PeakTuBHOE JBUKEHMe.

Mexanuueckasi pabota ¥ MOIIHOCTb. PaboTa cuim Ts>KeCTH, yrpyroctd, TpeHus. CBsi3b

SHEepruu

n pa6OTbI. HOTEHL[I/IaJ'II:HaH SHeprusa TeJja, INOAHATOrO Ha[ IMOBEPXHOCTBIO 3€MJIH.

[ToreHnManbHas SHeprusi CKaTtou NpyxuHbl. Kunetnueckast sHeprus. TeopeMa 0 KUHETUUYECKOMN
SHepruM. 3aKOH COXpaHeHWUs] MeXaHU4eCKOW SHepruu.

JleMoHCTparmy.

1. HabmomeHre MeXaHUYeCKOTO JIBI)KEeHHS Tejla OTHOCUTeTbHO Pa3HbIX Tesl OTCUETa.

2. CpaBHeHUe IyTel M TPaeKTOPWUW JBW)XEHHs OJHOTO U TOTO >Ke Teja OTHOCUTE/IbHO
PAa3HBIX TeJ OTCUETA.

3. VI3mepeHHe CKOPOCTU U yCKOPEHUSs PSIMOIMHEMHOT 0 IBV)KEHHSI.

4. WccnepoBaHye MPU3HAKOB PABHOYCKOPEHHOI'O IBUKEHUS.

5. HabsmogeHue JBYKeHUs Tesa TI0 OKPY>KHOCTH.

6. HabsogeHye MeXaHUUECKHX SIBJIEHUH, MPOMCXOZSIINX B CUCTeMe OTCUéta «Teserkkar»
1py eé paBHOMEPHOM 1 YCKOPEeHHOM JIBV)KeHUU OTHOCUTETIbHO KabuHeTa (hH3HKH.

7. 3aBUCUMOCTb YCKOPEHMSI Tejla OT MacChl Tesla U IelCTBYIOIIeil Ha HETO CUJIBI.

8. HabsmoaeHue paBeHCTBA CUJT TIPU B3aUMO/IEMCTBUM TeJl.

9. H3meHeHue Beca Tejia [IPU YCKOPEHHOM [IBUJKEeHUH.

10. Ilepegaua nmmnysibca Mpy B3aUMOEWCTBUM TeJl.

11. TIpeo6pa3oBaHus SHEPTUU TIPY B3aUMO/IeMCTBUU TeJl.

12. CoxpaHeHue UMITy/IbCa IIPU HEYNIPYTOM B3aUMOJeMCTBUU.

13. CoxpaHeHHe UMITY/IbCa TIPU aOCOJTIOTHO YIIPYTOM B3aUMOZeMCTBUM.

14. HabmoieHre peakKTUBHOTO JIBM>KEHUSI.

15. CoxpaHeHWe MeXaHUYeCKOUM SHeprUy TIpY CBOOOJHOM TaJIeHUH.

16. CoxpaHeHne MexaHU4YeCKOW SHEPrUU MPH IBUKEeHUU TeJjla M0/, JeHiCTBUEeM NPY>KUHBI.

JlaboparopHsie pabOTEI H OITBITEL.

1.

KoHCcTpyupoBaHMe TpakTa [Jisi pa3roHa W [aJbHEHIIero pPaBHOMEPHOTO JIBYKEHWUS
IIIApUKa WK TeJIeXKKH.

OmnpegeneHve cpegHel CKOPOCTU CKOJIbXeHUsT OpycKa WM [BWKEHUS IIapHKa TI0
HAaKJIOHHOM TMJIOCKOCTH.

OmpesienieHe YCKODEHMsI Tejla TPU PABHOYCKOPEHHOM /IBWKEHWW T10 HAKJIOHHOU
TIJTIOCKOCTH.

VccnenoBaHuie 3aBUCUMOCTH TTYTH OT BpeMeHH TIPU PABHOYCKOPEHHOM /IBM>KeHUu 6e3
Haya/jbHOW CKOPOCTH.

[TpoBepka TWIIOTE3bl: €C/AM TIPH PABHOYCKODEHHOM [IBW)KeHHWU 0e3 HauajbHOU
CKOPOCTH TIyTH OTHOCSTCA KaK psii HEYETHBIX UYWCET, TO COOTBETCTBYIOIIHE
TIPOMEXKYTKUA BPEMEHH OZIMHAKOBBI.

VccnefoBaHre 3aBUCUMOCTU CWJIbI TPEHHUSI CKOJIbK€HUs] OT CHJIbI HOPMAaJIbHOTO
JlaBJIeHUS.

Onpegenenve K03 duijeHTa TPeHUsT CKOJTbXKEeHMUS.

OrnpesieneHyre >KECTKOCTH TIPY)KUHBI.



9.

OHpe,ZLEJIEHI/Ie pa6OTI:>I CW/Ibl Tpe€HHd TIIpU PpPdBHOMEDHOM [BW)KE€HHH Teja II10
FOpI/IBOHTaJ'H:HOI\/’I IMMOBEpPXHOCTH.

10. OnpesienieHyie pabOThI CHIBI YIIPYTOCTH TPH TMOABEME Tpy3a C HCIOJb30BaHUEM

Her1oBW>XHOI'O U ITIOBH>KHOI'O 0JI0KOB.

11. NI3yueHue 3aKOHa COXpPaHeHUsI SHEPTUU.

Pazzen 9. MexaHuueckue KonebaHus 1 BOJHEI.

KosnebatenbHoe aBwkeHue. OCHOBHBbIE XapaKTePUCTUKU KOieOaHWiA: Teproj, uacToTa,
amIuiMTyfa. MareMaTUueCcKM W TIPY)KMHHBIM MasTHUKW. IlpeBpalljeHve 5SHepruu Ipu
KoJsiebaTesTbHOM JIBUKEHHH.

3aryxaroique KosebaHus. BbiHYXIeHHble KoneOaHus. Pe3oHaHc. MexaHUUYeCcKre BOJTHBI.
CBoricTBa MexaHM4eCKUX BOJIH. [Ipofjo/ibHbIe M NonepeyHble BOJIHBL. []/1MHA BOJIHBI ¥ CKOPOCTH
eé pacripocTpaHeHust. MexaHWueckue BOJIHBI B TBEPZOM TeJjle, CeliCMHUYeCKHe BOJIHBI.

3ByK. ['/poMKOCTB 3ByKa U BbicoTa ToHa. OTpaxkeHue 3ByKa. VIH(pa3ByK U yabTpa3BYK.

JleMoHCTparmy.

1. HabnrozmeHve kKosiebaHUi Tes TOJ, JeCTBUEM CUJTBI TSDKECTH U CHJIbI YIIPYTOCTH.

2. Habmropenue KosebaHui rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmropeHue BBIHYKI€HHBIX KojiebaHUI U pe30HaHca.

4. PacnpocTtpaHeHue NPOJ0JIbHBIX Y MONEePeYHbIX BOJH (Ha MOJeNn).

5. HabsogeHuye 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYeCKul pe30HaHC.

JlabopatopHsie paboTsI H OITBITEL

1. OmnpezeneHyve 4acTOThI U IepUO/ia KoleOaHWH MaTeMaTUUeCKOro MasiTHHKA.

2. OmnpejeneHye YaCTOThI U Mlepro/ia KoseGaHU TIPYy>KUHHOTO MasiTHHKA.

3. UccnemoBaHue 3aBUCHMOCTH TIeprofia KosiebaHMid TMOJBELIeHHOr0 K HUTHU TIpy3a OT
JJIHBI HUTH.

4. WccnepoBaHue 3aBUCMMOCTH Tepuofia KosjiebaHUi MPY)KUHHOTO MasTHUKA OT MacChl
rpysa.

5. TlpoBepka He3aBUCHMMOCTH TiepHofia KosnebaHWil Ipy3a, MO/BEIIeHHOTO K HHUTH, OT
Macchl rpysa.

6. OnbITbl, [eMOHCTPUPYIOIIME 3aBUCHMOCTb Tepuofa KojebaHUM MpPY)KUHHOTO
MasiTHUKAa OT MacChl Ipy3a M >KECTKOCTU MPYKUHBI.

7. V3mepeHue ycKopeHUst CBOOOIHOTO TIa/IeHUSI.

Pa3pen 10. DyieKTpOMarHMuTHOe I10JIe U 3/IeKTPOMarHUTHLIE BOJTHEL
OneKTpOMarHUTHOe Tojie. ODJIeKTPOMarHWTHbIe BOHBL. CBOWCTBA 37€KTPOMAarHUTHBIX
BosiH. I1Ikasa 371eKTpOMarHUTHBIX BOJH. VICIIO/b30BaHMe 3/1IeKTPOMArHUTHLIX BOJTH ZJisi COTOBOM

CBA3H.

OnekTpoMarHuTHas npupoga ceeta. CKOpocTh cBeTa. BoIHOBbIe CBOMCTBA CBeTa.
JleMoHcTparmy.

1.
2.

CBoliCcTBa 3/IeKTPOMarHUTHBIX BOJH.
BosHOBLIe CBOMCTBA CBeTa.

JlaboparopHzie pabOTEI H OITBITEL

1.

V3yueHne CBOMCTB 3/IeKTPOMAarHUTHBIX BOJIH C TIOMOIL[bI0 MOOM/IBHOTO TesiedoHa.

Paspen 11. CBeTOBEIe SIB/IEHUS.
JlyueBass mozenb cBera. VIcTouHuMKM cBeTa. [IpsimosiMHelHOe pacnpoCTpaHeHue CBeTa.
3atmenus CosHua v JIyHel. OTpaxkeHue cBeta. [110cKoe 3epKasio. 3aKOH OTpakKeHUsl CBeTa.



[TpesiomnieHue cBeta. 3aKOH Ipe/ioOMJIeHUs cBeTa. I1o/IHOe BHyTpeHHee OTpakeHUe CBeTa.
Vcnosib30BaHre NOJTHOTO BHYTPEHHET0 OTPayKeHUsI B ONITUUECKUX CBETOBOZAX.

JIunza. Xop nyueli B smH3e. OnTuyeckass cucreMma oToannapara, MHUKpPOCKONA U
Tesleckora. I'1a3 Kak ontuyeckas cucrema. baM3opykocTs U 1a/1bHO30PKOCTb.

Pasnosxenue 6enoro cera B crieKTp. OnbiThl HbloToOHA. Ci0)KeHHe CrieKTpaibHbIX 1IBETOB.
Hducniepcus csera.

emMoHCcTparmm.
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[IpsimosIMHeHOe pacrpoCcTpaHeHKe CBeTa.

OTpakeHue CBeTa.

[TonyueHue n300pa)keHHH B TJIOCKOM, BOTHYTOM M BBIMTYK/IOM 3epKaJjiax.
IIpesioMmsieHve cBeta.

OnTuyecKuii CBeTOBO/I.

Xop nyueit B cobuparolieil mH3e.

XoJ nyyel B paccerBarolLlel JIMH3e.

[MonmyueHne M300pa’keHUH C TIOMOILIIBIO JTUH3.

[TpuHLMI AelicTBUsA (PoToanmapaTa, MUKPOCKOIIa U Te/lecKoria.

10. Mogaens rnasa.

11. Pa3znoxxeHue Oesioro cBeTa B CITEKTP.

12. TTonyuenue Gesoro cBeTa MpH CJI0XKEHUU CBETA Pa3HbIX 1[BETOB.
JlabopatopHsie paboTsI H OITBITEL

1.
2.
3.

No U ke

VccneioBaHe 3aBUCMMOCTH yTJIa OTPa’KeHUsI CBETOBOT'O Jyda OT yIJia Ma|eHHsl.
M3yuyeHue xapaKTepUCTHK M300pakeHUs TpeJjMeTa B TUIOCKOM 3epKarie.
VccnenoBaHye 3aBUCMMOCTH YTJIa MPeJIOM/IEHHsI CBETOBOTO Jiyua OT yTJia MazZieHus: Ha
TPaHULIE «BO3YX—CTEK/IO».

[MTonyyeHre n300pa)keHUH C IOMOIIIBIO COOMPAFOIIel TMH3HI.

OrmpeesnieHrie POKYCHOTO PacCTOSTHUS M ONITUYECKOU CHJTbI COOMpArOIIel JIMH3HI.
OTIBITHI TIO Pa3/IOXKEHUIO Oe/Ioro CBeTa B CIIEKTP.

OmnbITHl TI0 BOCIIPUSATHIO IBETAa TIPEAMETOB IMPH WX HAO/MIOeHNU depe3 IBETOBBIE
(bUbTPHIL.

Pasgen 12. KBaHTOBBIE SIBJIEHMSL.

OneiTel Pe3epdopga v nnaHetapHast Mmogenb atoma. Mogens atoma bopa. Vcnyckanve u
TIOTJIOLeHre cBeTa aTOMOM. KBaHThI. JIMHeluaTble CrIeKTphI.

PamvoaktuBHOCTE. Anbta, Oera- u ramma-msnyuyeHusi. CTpoeHHEe aTOMHOTO sifipa.
HyknoHHass mogens atomHoro szpa. M3oromel. PaguoaktuBHble mpeBpaieHus. [lepuop
Troslypacrazia aToMHBbIX siziep.

AnepHble peakjuu. 3aKOHBI COXPaHEHUs 3apsl0BOIO U MaCCOBOIO Uucesl. DHeprus CBA3U
aToOMHbIX sfiep. CBsisb Macchl M 3Hepruu. Peakumy cuHTe3a M feneHust szep. VcTouHMKM
sHepruu CoJiHLIa U 3BE3].

fAnepHas sHepreTuka. [leliCTBUS paJiMOaKTUBHBIX U3/yUeHUMN Ha KUBble OPraHU3MBbl.

JleMoHcTparmy.

ek wWwh =

CrieKTpel U3/1y4eHUsI U MOIJIOLeHUSI.

CrieKTphbl pa3/IMUHbIX Ta30B.

CrniekTp BOZOpO/a.

HabGnroeHue TpekoB B Kamepe BunbcoHa.

PaboTa cuéTyrKa MOHU3HUPYIOIIMX U3TyueHUH.

Pervcrparus usnyueHust IpUPOJHbIX MUHEpPaIoB U POAYKTOB.



JlaboparopHsie pabOTsI H OITBITEL

1. HabnromeHue CIIJIOMIHBIX U IMHEHUATHIX CTIEKTPOB U3/TyUeHHUS.

2. UccnepoBaHve TpPeKOB: M3MepeHMe SHEPrhy 4YacTHLbl 10 TOPMO3HOMY IyTH (I10

doTorpadusim).

3. l3mepeHue paJjlo0akTUBHOIO (OHa.

[ToBTOPHTE/ILHO-0000IIIAIOI M MOAY/IE.

[ToBTOpUTE/NLHO-0000IIIAIOIIMI  MOAY/Ib — TpeAHAa3HAUeH [jis  CUCTeMATH3aluud U
000011]eHNs1 TIPeIMETHOTO COJlep>KaHUsI 1 OTIbITa JlesiTe/IbHOCTH, TPUOOPEeTEHHOTO MPY U3yUYeHUH
BCero Kypca (u3uKy, a Takke [Jisi IOATOTOBKY K OCHOBHOMY I'OCY/JapCTBEHHOMY 3K3aMeHy IO
¢bu3smKe 17151 00yUaromyxcsi, BLIOPABIIMX 3TOT yueOHBIN MpegmerT.

[lpy wu3yuyeHWMM [JAHHOTO MOAY/S PpeaM3yloTCs W CUCTEMaTU3UPYIOTCS — BU/BI
JleATeJIbHOCTH, Ha OCHOBe KOTOpbIX oObOecrieunBaeTcsi [JOCTHD)KEHHe TIpeJIMETHBIX U
MeTanpe/IMeTHBIX T/IaHUPYEMbIX pe3yabTaToB 00yueHUs, (popMHUpYyeTCs ecTeCTBeHHOHAayuHast
rPaMOTHOCTb: OCBOEHHME HAyuUHBIX METO/IOB MCCJ/IeIOBAHUS SIBIEHUM TIPUPOABI W TEXHUKH,
OBJIa[IeHe YMEHUSIMU OOBSCHATh (U3NUecKue sIBJIeHUs, TPUMEeHssl T0/ydeHHbIe 3HaHUS,
peliaTh 3a/jauy, B TOM UKC/le KaueCTBeHHbIE U SKCIIePUMeHTa/lbHbIE.

[TpuHLMNMAIBHO JesTeTbHOCTHBIN XapaKTep JaHHOTO pa3jiefnia peananu3yeTcs 3a CUET TOro,
yTo 00yUaroLecs: BHITIOMHSIOT 3a/JaHus1, B KOTOPBIX UM Tpe/|IaraeTcs:

Ha OCHOBE TOJIyUeHHBIX 3HAHWH pacrio3HaBaTh M HAYYHO OOBSICHATH (PM3UUECKHe SBIEHUS
B OKpY>Katollleld TpUpo/ie 1 TIOBCeJHEBHOM »KH3HU;

WCTI0/Ib30BaTh HayuHble METO/bl UCC/Iel0BaHUS (DU3MUECKUX SIBJI€HUI, B TOM YHC/e [
TIPOBEPKU TUITOTEe3 U MOTyYeHUs] TeOPeTHUECKUX BBIBOJIOB;

OOBSICHITL HayuyHble OCHOBBI HanOoO/iee Ba)KHBIX JOCTY)KEHWM COBPEMEHHBIX TeXHOJIOTHH,
HarpyMep, TPAKTUYeCKOTO HCIIO0/Ib30BaHMSl PA3/IMUHBIX MCTOYHHMKOB SHEPIMHd Ha OCHOBe
3aKOHa TpeBpalljeH!s] U COXPaHeHHsI BCeX U3BECTHBIX BU/IOB SHEPIUH.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMEBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBILEI'O OBPA3OBAHUSA

V3yuenre ¢(U3MKKM Ha YpOBHe OCHOBHOrO 0O0ijero o0pa3oBaHMs HarpaBjieHO Ha

AOCTH)KeHHE IMYHOCTHBIX, MeTallpeaAMETHBIX U MPpeAMETHBIX 06pa30BaTej'IbeIX pPe3yJ/IbTaTOB.

B pesynbraTe wu3yueHus GHU3MKM Ha YPOBHE OCHOBHOTO 00mlero obpa3oBaHusi y

oOyuatorrierocsi 6yayT chopMUpOBaHbI CIeYIOIIYe TUUHOCTHBIE Pe3y/IbTaThl B UaCTH:

1) maTpHOTUYECKOTr0 BOCIIMTAHK:

- TIpOsiB/IeHre MHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOW (hu3nueckon
HayKU;

- LIeHHOCTHOE OTHOIIIeHHUE K JOCTH)KEeHHUSIM POCCUNCKUX YUEHBIX-(DHU3UKOB;

2) rpakJaHCKOT0 ¥ [[yXOBHO-HPaBCTBEHHOI'0 BOCITUTAHUS:

- TOTOBHOCTb K aKTHBHOMY Y4aCTHUIO B 00CY)K/IeHMM OOIL[eCTBEHHO 3HAUMMBIX U 3TUUECKUX
npobJiem, CBSI3aHHBIX C TIPaKTUYeCKUM NIpUMeHeHreM JI0CTKeHUH (U3UKY;

- 0CO3HaHUe B)XKHOCTH MOPA/IbHO-3TUUECKUX TPUHLUIOB B JIeATeIbHOCTA YUEHOTO;

3) 5CTeTUYeCKOoro BOCIIMTaHUS:

- BOCIIPUSITHE 3CTETUYECKUX KauecTB (M3MUECKOM HayKu: eé rapMOHMUYHOIO MOCTPOEHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) 11leHHOCTU Hay4HOI'0 [I03HaHWUA:

- OCO3HaHUWe LIeHHOCTH (PM3MYeCKO HayKd Kak MOILHOTO MHCTPYMEHTa TO3HaHUsl MUpa,
OCHOBBI Pa3BUTHSI TEXHOIOTUM, Ba)KHeIIel COCTaB/IsIFOIIEeN KYIbTYphl;

- pPa3BUTHe Hay4YHOU JIF0003HATeTbHOCTH, MHTepeca K UCC/Iej0BaTeIbCKOM [iesTeIbHOCTH;

5) dhopMupoBaHUs Ky/ILTYPBI 30POBbS U SMOLIMOHA/ILHOTO 0/1aromnosryyus:

- OCO3HaHMe IIeHHOCTH Oe3oracHOro obpa3a >XM3HM B COBPEMEHHOM TeXHOJIOTMYEeCKOM
MHpe, Ba)KHOCTM TIpaBW/l 0e30racHOr0 TIOBefleHWs Ha TPaHCIIOPTe, Ha [JOporax, C
3JIEKTPUUECKUM U TeTVIOBBIM 000Dy/I0BaHHEM B IOMAIlIHUX yCIOBUSX;

- chopMHPOBaHHOCTH HaBbIKa pedIeKCHH, NTPU3HAHKWe CBOETO TpaBa Ha OLIMOKY W TakKoro
JKe TIpaBa y Jpyroro 4eioBeKa;

6) TPyA0OBOr0 BOCIIMTaHUSI:

- aKTUBHOE yJacCTHe B PeIIeHUM MPAaKTUUeCKUX 3a7au (B paMKaxX CeMbH, 0Opa3oBaTebHOM
OpraHu3aliy, TOpoZa, Kpas) TeXHOJOTHUeCKOW U COLMa’bHOW  HAarpaBlIeHHOCTH,
TpeOyIOIIMX B TOM umnc/ie U (GrU3nYeckux 3HaHWM;

- UHTepeC K MPAKTHYeCKOMY M3y4yeHHI0 npodeccrii, CBsI3aHHBIX C (PHU3UKOH;

7) 3KOJIOTUYeCKOT'0 BOCITUTaHMS:

- OpUeHTalUss Ha TMpuUMeHeHWe GU3WUYECKUX 3HAHWM [/1s pelleHHs1 3ajauy B 00sacTH
OKpY’Karolllell cpe/ibl, TUIAHUPOBAaHUS TIOCTYTIKOB M OLIEHKA WX BO3MOJKHBIX TOC/TeACTBHUM
JIIS1 OKpY>KarolLler Cpefibl;

- 0CO3HaHUe I7100a/IbHOTO XapaKTepa 3KOJI0THYeCKUX Mpo0sieM U MyTeli UX pelleHus;

8) afanTarpy K U3MeHSIOIMMCS YCIOBUSIM COL[a/IbHOM M ITPUPOJHOM Cpefibl:

- TOTpeOHOCTb BO B3aUMOJIENCTBUM TPU BBIOJIHEHUM WCCIe[OBaHUN U TIPOEKTOB
¢bu3rueCcKoii HarpaB/IeHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSIM JIDYTHX;

- TIOBBIIIIEHNE YPOBHS CBOEM KOMITeTEHTHOCTH Uepe3 NPakTUUeCKYI0 [esaTeIbHOCTb;

- 1oTpeOHOCT, B ()OPMMPOBaHMM HOBBIX 3HaHWM, B TOM uucie (OPMY/IMPOBaTh W7eH,
TIOHSITHSL, TUTIOTE3bI O (PU3NUIeCKUX 00BeKTaxX U SIBIEHUSX;

- 0CO3HaHue JeUIMTOB COOCTBEHHBIX 3HAHWI Y KOMITETEHTHOCTeH B 00/1acTH (PU3UKY;



e - [JTAHUPOBaHHUE CBOEr0 Pa3BUTHS B TPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

e - CTpemJIeHWe aHa/IM3UPOBATh U BBISB/ISATh B3aUMOCBSI3U MPUPO/IBI, 00II[ECTBA U IKOHOMUKH,
B TOM YMCJIe C UCI0/Ib30BaHeM (PU3NUeCKUX 3HAHUM;

e - OlleHKa CBOUX JEMCTBUM C YUéTOM B/IMSIHUS Ha OKPY’KAIOIUI[yH0 Cpeay, BO3MOXXHBIX
r7100a/IbHBIX TIOC/IeJCTBUM.

METAITPEIMETHBIE PE3YJIbTATBL

B pe3ynbTaTe 0CBOeHMsi TIpOrpaMMbl TIO0 (U3MKe Ha YpOBHe OCHOBHOTO 0O0I[ero
obpasoBaHusi y oOyuaroiierocsi OyayT chopMUpOBaHbl MeTanpeAMeTHble Ppe3y/bTaThl,
BKJTFOUAIOIIMe T103HaBaTe/lbHble YHHUBepCajbHble YydyeOHble [AeHCTBUs, KOMMYHHUKATHUBHbIE
yHUBepCa/ibHbIe yueOHbIe IeCTBYSI, PeTy/ISTUBHbIE YHUBepCaIbHbIe yueOHbIe AeHCTBYSI.

[Mo3HaBaTe/IbHBIE YHUBEPCAILHEIE YUeOHEIe AeHCTBHS

Ba3oBble loruyecKue JeHCTBUS:
e BBbISB/IATH M XapaKTepH30BaTh CyI[eCTBEHHbIE TIPU3HAKU 00BHEKTOB (SIBJIEHHH);
® yCTaHaB/IMBaTb CYL[eCTBEHHBIM MPU3HAK KIacCU(UKAIMMA, OCHOBAHUS /IS 0000IIeH s
Y CPaBHEHUSsI;
® BbISB/ISATHL 3aKOHOMEPHOCTH U MPOTUBOPEUMs B pacCMaTpHBaeMbiX (aKTax, JaHHBIX U
HaOJTIOZIEHUSAX, OTHOCSIIUXCS K (PU3UUECKUM SIBJIEHUSM;
® BBIBJISATh TPUUYMHHO-C/IEAICTBEHHbIE CBSI3U TPU U3yYeHUU (U3NUECKUX SIBJIEHUA U
TpOLIeCCOB, JefiaThb BBIBOJAbI C MCIOJb30BaHHWEM [eYKTUBHBIX W WHAYKTHUBHBIX
YMO3aK/IH0UeHWH, BbIIBUraTh TUIIOTE3bl O B3aUMOCBS351X (PM3UUYECKUX BeJTMUMH;
® caMoOCTosiITelTbHO BbIOMpaTh Croco0 peiieHUs y4eOHOM  u3nyeckod  3ajauu
(cpaBHeHHe HECKOJBKWX BAPWUAHTOB pellleHusi, BbIOOp Haubosiee TIOAXOASIIETO C
yuéTOM CaMOCTOSITE/TbHO BbI/|e/IeHHBIX KPUTEPHUER).
ba3oBbie ucciieoBaTe/IbCKIE [eiCTBUA:
®  LCTO/b30BaTh BOMPOCHI KaK MCC/Ie0BaTe/IbCKUI MHCTPYMEHT T03HaHUS;
® T[IPOBOJUTH II0 CaMOCTOSITeJIbHO COCTaBJIeHHOMY TIJIaHy OIBIT, HECIO0)KHBIN
(u3nyeckuii sKCriepuMeHT, HebOoJbI1I0e Hcc/ieloBaHUe (H3UUYEeCKOro sIBIIeHUS;
® Ol|eHMBaTh Ha MPUMEHHWMOCTb U /I0CTOBEPHOCTh MHGOpPMAL[UIO, MOTYYeHHYIO B XO7e
MCCJIeIOBaHUS WU SKCTIepUMEHTa;
e camMocTosiTelbHO  (OpMy/nIMpOBaTh 000OIIEHWss Y BBIBOABI 10  pe3y/abTaTaM
TIPOBe/IEHHOT0 Hab/TI0/IeHus, OTIbITa, UCC/IeI0BaHMUS;
e TIPOTHO3MPOBAaTh BO3MOYKHOE Jla/ibHeliIliee pa3BuTHe (HHU3MUeCKUX TPOLIECCOB, a TaKKe
BBIIBUTATh TIPE/TI0/I0KeHHSI 00 MX Pa3BUTHH B HOBBIX YC/IOBHSIX M KOHTEKCTaX.
Pa6ora c uagopmarueii:
® [IPUMEHSITh pa3/UuHble MEeTO/bl, MHCTPYMEHThI W 3allpoChl TIpU TOMCKe U OTbHope
rHGbOpPMAIMY WM IaHHBIX C YUETOM TPe//IOKeHHOU yueOHOM (hr3uueckol 3azaum;
® aHaIM3MpOBaTh, CUCTEMAaTH3UPOBaTh U WHTEPIIPETUPOBaTh UH(OPMALIUIO Pa3IAYHBIX
BU/IOB U (DOPM Tpe/iCTaB/IeHus;
® CaMOCTOSITeJIEHO BbIOMpaTh OMTUMaNbHYIO (opMy TipeicTaBieHUs WH(OpMALMU U
W/UTIOCTPYPOBaTh pelllaeMble 3a/lauyd HeCA0XKHBIMM CXeMaMHM, [JuarpaMMaMu, WHOMH
rpacdvKoi ¥ UX KOMOMHALIUSIMU.



KoMMyHMKaTHBHbIe YHUBEPCA/ILHBIE YueOHble 1eiiCTBUS:

B XoJle 00CyKaeHHs yueOHOTO MaTepHaia, pe3y/JbTaTOB JabOPAaTOPHBIX paboOT H
MPOEKTOB 3a/laBaTh BOTIPOCHI IO CYIL[ECTBY 00CY»X/jaeMOii TeMbl U BbICKAa3bIBaTh U/IEH,
Halle/leHHbIe Ha pellleHre 3a/jauu U TIoAjep>KaHue O/1aroyesaTelbHOCTA OOILeHMS;
COTIOCTAB/ISITb CBOM CYXK/IEHWSI C CYKAEHHSIMHA [PYTMX Y4YaCTHUKOB [Masora,
00HapY>KMBaTh pPa3/iMure U CXOZCTBO MO3ULUI;

BbIpa)XaTh CBOIO TOUKY 3PEHMS B YCTHBIX M MMUChMEHHBIX TEKCTaX;

nyO/JIMYHO  TIPeACTaB/sATb  pe3yJabTaTbl  BBITOJHEHHOTO  (U3UYEeCKOTO  OIlbITa
(9KCTIeprMeHTa, UCC/IeI0OBAHUS, TIPOEKTa);

MOHUMATh M WCIO/b30BaTh MPerMYIecTBa KOMaHJHONW M WHAWBUAYATbHON pabOThI
TIPY pelleHnH KOHKPeTHON (U3nyecKoi mpobiemsr;

MPUHUMATh LI COBMECTHOM [esTeJIbHOCTH, OPraHW30BBIBaTh JEHCTBUSI TIO eé
JOCTYKEHUIO: pacrpe/iesisiTh POJM, 00CYXJaTh MPOLecChl U Pe3y/IbTaTbl COBMECTHOU
paboThl, 0000611[aTh MHEHHST HECKOTBKUX JTFOZIEH;

BBITIOJTHATH CBOIO YacTb PabOThI, AOCTUTas KaueCTBEHHOTO pe3y/bTaTa IO CBOEMY
HarpaB/IeHHI0 U KOOPAWUHUPYS CBOU JIeHCTBUS C APYTUMU WieHaMU KOMaH/IbI;
OLIEHWBaThb KaueCcTBO CBOero BKJaZia B OOL[UH TPOAYKT TI0 KPUTEPUsIM,
CaMOCTOSITe/TbHO C(hOPMYTUPOBAHHBIM yUaCTHUKAMHU B3aUMO/IeNCTBUSI.

PerynsTiBHbIE YHUBEPCATbHbBIE yueOHbIe JeHCTBUSA

Camoopranusarus:

BBISIBJIATD TIPO0JIEMBI B )KU3HEHHBIX W YUeOHBIX CUTYaLUsIX, TPeOYIOLUX /1S pelleHust
(bu3MyecKrx 3HaHUM;

OPHEHTHPOBAThCS B Pa3/IMUHBIX TIOAXOJaX TPUHATUS pelleHud (MHIUBUAYa/IbHOE,
TIPUHSITHE PellieHus B TPYIITie, PHUHATHE PellieHu rPyTmoi);

CaMOCTOSITEJIbHO COCTAaB/IATh aJITOPUTM peIlleHus] (PU3NUecKod 3afiaud WM TIaHa
WCCIe[IOBaHUsI C YYETOM HMEIOI[UXCS PecypCoB U COOCTBEHHBIX BO3MOXKHOCTEH,
aprymMeHTHUpOBATH Tpe/ijlaraeMble BapHUaHThI PellleHu ;

JiesiaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PeIlleHue.

CaMOKOHTPOJIb, SMOLOHA/IbHBIA MHTEJIJIEKT:

[laBaTh a/leKBaTHYIO OLIeHKY CUTyalluy Y TIpeJjjiaraTh MJ1aH eé u3MeHeHus;

OOBSCHATL TIPUYMHBI [JOCTIDKEHUs (HeZOCTYDKEeHHs)) pe3y/bTaToB [esTebHOCTH,
JlaBaThb OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KODPEKTUBBI B [1eAITe/IbHOCTb (B TOM YMCJIe B XOJ, BBINOIHEHUs (PH3UUeCKOro
WCC/IeIOBaHUST WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBLIMXCS
CHUTYaL[|H, YCTAaHOBJIEHHBIX OIIMOO0K, BO3HUKIIINX TPYHOCTEH;

OLleHWBaThb COOTBETCTBHE pe3y/bTaTa Lie/v U yCJIOBUSIM;

CTaBUTH Ce0si HA MeCTO APYroro uesoBeKa B X0Jie Criopa WK JUCKYCCHU Ha HayuHYHO
TeMy, [TOHUMaTb MOTUBBI, HAMEPEHHSI U JIOTHKY Jpyroro;

NpY3HaBaTh CBOE TMpaBO Ha OMIMOKY TIpU pellleHWHd (GU3MUeCKUX 3aJau WiId B
yTBEP)KeHUIX Ha Hay4YHble TeMbl M TaKOe JKe IIpaBo Jpyroro.

I[MPEJIMETHBIE PE3YJIBTATBI



K koHIly o0yueHUsi B 7 Kiacce IrpeZMeTHbIe pe3y/bTaThl Ha 0a30BOM YpOBHeE JO/DKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTh Y 00YUAIOIINXCST YMEHHI:

WCTIOMb30BaTh TIOHSATHS: (U3MUeCKWe W XUMHUUeCKue siBjieHUs, HabsoJeHue,
5KCTMIepUMEHT, MO/e/lb, TUMOoTe3a, eJUHULIbI (PU3NUecKuX BelIWuyMuH, aTOM, MOJeKy/a,
arperaTHble COCTOSTHUSI BellleCcTBa (TBEpJoe, >KUJKOe, ra3o00pa3Hoe), MexaHU4yecKoe
IBWKeHWe  (paBHOMepHOe, HepaBHOMepHOe,  IpsSMOJIMHENHOe),  TpaeKTOpus,
paBHO/lefiCTByIOIIas cuia, [Jedopmaiivs (ympyras, IJlacTUueckasi), HeBeCOMOCTb,
COOOIIIAOIHeCsT COCY/IbI;

pa3nuyath siByieHus (Aud¢ysus, TernaoBoe ABWKeHWe UacTUL] BelljeCTBa, paBHOMEPHOe
[BIDKeHWe, HepaBHOMEpDHOe [IBIKeHUe, UHepLYs, B3auMOJeUCTBUe Tesl, paBHOBecHe
TBEPABLIX Tel C 3aKperviéHHOW OChi0 BpallleHusi, Tepefada JaBjieHusi TBEPAbIMU
TeslaMH, XUAKOCTSMU U razaMu, aTMochepHoe JaBieHue, IylaBaHue TeJl, IpeBpallieHus
MeXaHUUeCKOM HePrym) 1Mo OMUCAHUIO WX XapaKTepHBIX CBOMCTB U HAa OCHOBE OIILITOB,
JIEMOHCTPUPYIOLUX JJaHHOe (hri3UUecKoe siBleHUe;

pacrio3HaBaTh TPOsiB/ieHUe W3yUeHHbIX (M3UUeCKUX SIBJIEHUM B OKpY’Kaloll[eM MHUpe, B
TOM uuncie (Qu3nyeckue siBJeHUs B TPUPOJe: MPUMepbl ABWXKEHUS] C Pa3/TMUHBIMU
CKODOCTSIMM B >KUBOW W HEXUBOW MpUpOJe, AeNCTBHe CU/bl TPeHUs B MpUpoOJe U
TeXHUKe, BIWsHHE aTMOC(epHOro MaBjieHWs Ha >KUBOM OpraHuW3M, IJlaBaHue PphbIO,
pbluary B Tejie 4ejioBeKa, TIPU 3TOM TIepeBO/IUTh TPaKTUUYECKYH0 3a/lauy B yueOHYIO,
BBIZIEJISIT CYII[eCTBeHHbIe CBOMCTBA (MTpU3HaKK) GU3NUECKUX sIB/IeHUM;

OTMCHIBaTh U3yueHHbIe CBOMCTBA Tel U pU3NUecKue siB/IeHUs, UCTIONb3ys dhr3nuecKre
BeJIMUMHBI (Macca, 00BEM, TMJIOTHOCTh BeLeCTBa, BPeMsi, MyTh, CKOPOCTb, CPEIHSS
CKOPOCThb, CHW/a YMPYroCTH, CWja TSDKeCTH, BeC Tesa, CWla TPEeHHs, JaBjeHue
(TBépAOro Tesa, KUAKOCTH, Ta3a), BBITAJKWBAIOIIAs CWIa, MeXaHW4yecKas pabora,
MOLL[HOCTb, IIJIEY0 CWIbl, MOMEHT CW/bl, KO3((ULMEHT T[0Je3HOro [JerCTBUS
MeXaHU3MOB, KUHeTUUeCKasi ¥ TIOTeHLMabHasi SHeprus), TIPU OMMCAHUU TIPaBUIBHO
TPAaKTOBaTh (PM3UUECKUI CMBIC/ UCITO/Ib3YEMbBIX BeJIMUMH, MX 0003HaUeHUsI U eIMHULIbI
(r3nuecKUx BeIWUMH, HaXOAUTb (OPMYJibl, CBSI3bIBalOIIMe [aHHYI (GU3NUECKyI0
Be/IMUMHY C JPYTMMM BeJIMUYMHAMM, CTPOUTH TpadUKU H3YYeHHBIX 3aBHUCUMOCTEH
(hr3MUeCKUX BeTUUKH;

XapakTepu30BaTb CBOMCTBA TeJs, (PU3MUecKue SBJAEHUS] U TPOLIeCChbl, WCIO/b3Ys
TpaBuU/Ia CJIOXKeHWs1 CU (BOJIb OAHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackansi, 3akoH
Apxumesia, MpaBW/IO paBHOBecHsl pbiuara (0/i0Ka), «30710TO€ TIPAaBUIO» MEXAHUWKH,
3aKOH COXpaHeHHsI MeXaHWYeCcKOM 5Hepruv, IIpU 3TOM [JaBaTb CJIOBECHYIO
(hopMy/IMPOBKY 3aKOHA U 3alKChIBaTh €r0 MaTeMaTHUYeCcKoe BbIpaXkKeHUe;

00BSICHATh (U3MUecKre siBJIeHUs], TIPOLeCChl W CBOMWCTBA Tej, B TOM 4YHCIe U B
KOHTEKCTe CHUTYal[iii MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BLISB/ISATh MPUUYHMHHO-
CJIeZICTBEHHbBIE CBSI3U, CTPOUTb 00BsICHEHHE U3 1—2 JIOTHYeCKUX II1aroB C OMOpou Ha 1—
2 UW3yyeHHbIX CBOMCTBAa (GU3UUECKUX SIBJeHWM, (GU3NUECKHUX 3aKOHa WU
3aKOHOMEPHOCTY;

pelllaTh pacuéTHble 3a7auud B 1-2 [elCTBUS, WCIO/b3Yysl 3aKOHbI WU (OPMYJIbI,
CBs3bIBarOLMe (pU3NUeCKWe BeJMYMHbL: Ha OCHOBE aHajlu3a YCIOBUS 3afiauu
3aMnMchiBaTh KpaTKOe YC/IOBUE, MOJCTaB/ATh (M3UUECKHe BeWYMHbI B (OPMY/bl U
MPOBO/IUTh PACUéThl, HaXOJWTh CIPAaBOYHbBIE [JaHHBIE, HEOOXOAUMBIE /i1 peIleHuUs
3ajiau, OL|eHWBAaTh PeajMCTUUHOCTh MOMyueHHON (U3MUeCKOU BeJTMUMHBbI;



pacrio3HaBaTh Mpo0/eMbl, KOTOpble MOKHO DEIIMTh TIPH TIOMOIIM (HHU3UUECKHX
METOJ|0OB, B OMNMCAHUM WCC/Ae[0BaHUSl BbIJENATh IPOBEpPseMOe IIpeJI0/I0KeH e
(rumoTe3sy), pas3aMuaTb M MHTEPIPeTHPOBaTh TOAYYeHHbIM pe3y/bTaT, HaXOJUTb
OIIMOKY B XOZI€e OITbITa, /IelaTh BLIBOALI 110 €T0 pe3yJbTaTam;

MTPOBOJUTE OTIBITHI TI0 HAO/MIOAEHUIO PU3NUYECKUX SIBJIEHUH WM (PU3NUYeCKUX CBOWCTB
Tes:  (DOPMY/NMpPOBATh TIPOBEpsieMble TIPeTIONOKeHHs], COOMpaTh YCTaHOBKY U3
TIpe/IJIO’KeHHOT0 000PYA0BaHUsl, 3aMMChIBaTh X0/ OTbITAa U (POPMYJTUPOBATh BHIBOJBI;
BBITIOJTHSATD TIPSIMble M3MEPeHUsT PacCTOSIHUSI, BPeMeHH, MacChl Tesla, 00bEMa, CUMbI U
TeMriepaTypbl C KCI0/b30BaHUEM aHa/OrOBbIX U LUGPOBBIX MPUOOPOB, 3aMMChIBATH
TI0Ka3aHus TpUOOPOB C YUETOM 3aZlaHHOM abOCOTFOTHOM TOrPeITHOCTH 3MEPeHHH;
TIPOBO/IUTh HCC/e[0BaHUe 3aBUCUMOCTH OJHOM (hM3MUeCKOM BeJMUMHbI OT APYTrou C
WCIO/Ib30BaHKEeM TIPSIMbIX W3MepeHHH (3aBUCMMOCTH YT PaBHOMEPHO [IBHXKYILIEroCs
Tesla OT BpEMEHU JIBU)KeHUsI Tesa, CHJIbl TPeHHsl CKOJIbKeHHs1 OT Beca Tejla, KauecTBa
00paboTKM TOBEPXHOCTel Tel ¥ He3aBUCUMOCTHA CH/bl TPEHUS OT TIUIOL[Ax
COTIPUKOCHOBEHUSI TeJs, CU/Ibl YIIPYTOCTU OT Y[JUHEHUs TMPY)XUHbI, BbITaJIKUBAIOLEi
Ccibl OT O00bEMa TOTPY)KEHHOW YaCTH Tejla W OT IUIOTHOCTH JKUIKOCTH, eé
HEe3aBUCHMOCTA OT IJIOTHOCTH Teja, OT IJIyOMHBI, HAa KOTOPYIO TIOTPY>KEHO TeJo,
YCJIOBUM TIJIaBaHUsI TeJ, YCJIOBUM paBHOBeCHsl pblyara W 0JIOKOB), y4aCTBOBaTh B
MIAHMPOBAaHUM  yueOHOTO UCC/IefloBaHUs], COOMpaTh YCTAaHOBKY W  BBITIOJHSTH
W3MepeHusi, CJieiys TpejioXKeHHOMY I/IaHy, (PMKCUPOBATh Pe3y/bTaThl MOTyYeHHOU
3aBUCUMOCTH (U3MUECKUX BEeJMUMH B BHUZE TIPeIJIOXKEHHBIX TaOsuI U rpaduKoB,
JlefiaTh BBIBO/IbI TIO pe3y/ibTaTaM UCC/e[J0BaHus;

MIPOBO/IUTh KOCBEHHble H3MepeHHs (PU3MuUecKMX BeaUUWH (TJIOTHOCTh BelllecTBa
JKAUAKOCTU W TBEPJOTO Tesa, CWAa TPEHUsS] CKOJIbXXeHUs, [aBjleHHWe BO3JyXa,
BbITa/IKMBAlOI|asi CWIa, [eNCTBYIOLasi Ha TMOTPY)KEHHOe B JKUAKOCTb TeJlo,
KO3((PUIMEHT T0/Ie3HOTr0 [elCTBUSI MPOCThIX MEXaHW3MOB), C/eysl MpeJI0’KeHHOU
WHCTPYKLIMU: TIPY BBINOJIHEHUU U3MepeHU coOMpaTh SKCIIepUMeHTalbHYI0 YCTaHOBKY
Y BBIUMC/ISITh 3HaUeHHe MCKOMOMW Be/TMUKHbI;

cobsroflaTh TIpaBW/Ia TeXHUKW Oe3omacHOCTM Tipu  pabore ¢ ylabopaTOpHBIM
obopyoBaHueM;

yKa3blBaTh TPUHLUMBI JeWCTBUSI TIPUOOPOB U TeXHUUECKHWX YCTPOWCTB: BeCHl,
TEPMOMETp, JUHAMOMETP, COOOIArOIIecs: COCy/[bl, OApOMETp, pbluar, MOBKHBIN U
HETIOJIBW>KHBIN 0J10K, HAaK/TOHHASI TI/IOCKOCTH;

XapaKTepru30BaTh TIPUHIUMBI JIEHCTBUS HW3YUEHHBIX TPUOOPOB U TEeXHUUYECKHUX
YCTPONCTB C OMOpPOM Ha WX OMUCAaHUsI (B TOM UHKCJIe: TOALIMITHAKHA, YCTPONCTBO
BO/IOTIPOBO/IA, TU/IPAaBIMUECKUI TIpecc, MaHOMeTp, BbICOTOMep, TOPILHEeBOW Hacoc,
apeoMeTp), UCMO/b3ys 3HAHUS O CBOMCTBAX (PM3UUECKUX SIBJIEHUM W HEeoOXOuUMble
(hr3nuecKrie 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTL TIpUMepbl (HaXOAWTb MHOpPMAIMI0O O T[pUMepax) IMPAKTUUeCKOro
WCTIO/Ib30BaHUST (DU3WUUECKUX 3HAHWM B TIOBCEHEBHOM >KU3HW /i 0OecrieueHust
6e3omacHocTd TIpy oOpallleHuu C TpubopaMud W TeXHUUeCKHMH YCTPOMCTBaMH,
COXpaHeHMs] 3/I0pOBbsi U COO/IO/IEHUST HOPDM 9SKOJIOTUUECKOTO TIOBe/IeHUs B
OKpY’Karolllen cpefie;

OCYIL[eCTB/ISITE OTOOP MCTOUHUKOB HH(popMaiu B VHTepHeTe B COOTBETCTBUU C
3a/JlaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIUXCSl 3HaHUM U MyTéM CpaBHEHHs



pa3/IMYHbIX UCTOUYHUKOB BBIZIEJISITH MH(POPMALIMIO, KOTOpast SIB/ISIeTCST TTPOTUBOPEUNBOM
WTK MO>KET OBbITh HEeJJ0OCTOBEPHOM;

WCTIO/Tb30BaTh TIPU BBITIOJTHEHWH YueOHBIX 3a/laHUi HayYHO-TIOMY/ISIPHYIO JINTEPaTypy
(hr3UUecKoro cojiep)kaHusi, CIpaBOYHbIe MaTepuasbl, Pecypcbl ceTu VIHTepHeT,
B/a/ieTh TPUEMaMH KOHCTIeKTMPOBAHHUSI TeKCTa, rpeoOpa3oBaHus WHOpPMALMK W3
O/IHOM 3HAaKOBOM CUCTEeMBI B [IPYTY10;

co3/laBaTh COOCTBEeHHBbIe KpaTKHe MUCbMeHHbIe U YCTHbIe COOOIIeHHs Ha OCHOBe 2—3
WCTOYHMKOB MH(OpMalum (pri3rueckoro cofiep>kaHusi, B TOM YKC/e MyOIMyHO AenaTh
KpaTKue COO0OIIeHrsT 0 pe3y/bTaTaX IMPOEKTOB WM YUeOHbIX MCC/Ie[JOBaHUH, TIPYU 3TOM
rpaMOTHO HCII0/Ib30BaTh HW3Yy4YeHHbI TIOHATUMHBIM —arrmapar Kypca (U3MKU,
COTIPOBOK/ATh BBHICTYTI/IEHNE TIpe3eHTaluel;

TIPYU BBITIOJTHEHUM YUeOHBIX MPOEKTOB W UCC/IeZIOBAaHUM pacrpesienssTb 00s13aHHOCTU B
TpyIIe B COOTBETCTBUM C MTOCTaBJIeHHBIMU 3aZlauaMH, CJIeJIUTh 3a BLITIOJTHEHUEM T/IaHa
JeMCTBUM, aZieKBaTHO OIleHWBaTh COOCTBEHHBIM BK/IaZ, B JeATeTbHOCTb TPYIIIIHI,
BBICTparBaTh KOMMYHUKAaTUBHOE B3aUMO/eMCTBUe, YUUThIBAasi MHEHHE OKDPY>KAIOIIHX.

K xoHI1ly o0yuyeHus B 8 Kiacce mpeZMeTHble pe3y/bTaThl Ha 0a30BOM ypOBHE [O/DKHBI
oTpakaTh COOPMUPOBAHHOCTh Y 0O YUaIOIINXCST YMEHUM:

WCII0/Ib30BaTh TMOHATHS: Macca U pa3Mepbl MOJIeKY/, TeIIOBOe ABW)XeHHEe aTOMOB U
MOJIeKY/, arperaTHble COCTOSIHHSI Bell[eCTBa, KPUCTa//IMUecKhe W aMop(QHble Tena,
HACBIIIeHHbIM U HeHaChILLeHHbIN Map, BAaXXHOCTb BO3/lyXa, TeMIlepaTypa, BHYTPEHHSIs
SHeprus, TeryIOBOW /BUraTesib, 3JieMeHTapHbIN 3JIeKTPUUeCKUI 3apsif], 3JIeKTpUuecKoe
rosie, TIPOBOJHUKU U [USJIEKTPUKH, TIOCTOSIHHBIA 3JIEKTPUUECKUM TOK, MarHUTHOe
0JI€;

pas/iuaTh siBJieHUs1 (TeryioBOe paclIMpeHWe W CKaTue, Terviorepejaya, TerJiOBOe
paBHOBecHe, CMauyWBaHWe, KalW/UIApHbIe SBJeHUS, MCIapeHue, KOH/IeHCallus,
IJIaBJIeHue, KPUCTa/L/TU3aLUs (oTBepeBaHUe), KUTIEHHe, Tervionepeaya
(TeryIONpoBOJHOCTh, KOHBEKLIUS, W3/Iy4eHWe), 37eKTpu3alus Tes, B3auMOJencTBHe
3apsJI0B, [JEeUCTBUSI 2/IEKTPUUECKOTO0 TOKa, KOPOTKOe 3aMblKaHHe, B3ahMOZeNCTBHe
MarHuTOB, ZIEMCTBHME MAarHWTHOTO TIO/sT Ha TPOBOJHUK C TOKOM, 3JIeKTPOMarHUTHast
WHIYKIYsA) TI0 OINWCAHWK MX XapakKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JIeMOHCTPUPYIOLIUX laHHOe (hU3nuecKoe siBjieHue;

pacro3HaBaTh IMpOosiB/ieHHe U3yueHHbIX (PU3NUecKUX SIBJIeHUM B OKpY’KarollleM MHpe, B
TOM uMC/ie (Qu3dueckue SIBJeHUSI B TIpHUPOjie: TIOBEPXHOCTHOE HaTsKeHWe U
KalWwsipHble SIBJIeHUs] B TIPUPOJe, KPUCTA/Ibl B Tpupoje, u3nyueHue CoHIla,
3aMep3aHye BOZOEMOB, MOPCKHe Opu3bl, 0Opa3oBaHHe pOChI, TyMaHa, WHes, CHeETa,
J7IeKTpuYeckre siBleHUsi B aTrMocdepe, 95/IeKTPUUECTBO >KUBBIX OpPraHM3MOB,
MarHuTHOe moJjie 3eM/d, Apeid MoJi0COB, POJiIb MarHUTHOIO TIO/S [/l >KU3HU Ha
3emsie, TIOJIIPHOE CUSIHUE, TIPU 3TOM TIepeBOUTh MPAKTUUECKYIO 3aZiauy B yueOHYO,
BbIZIEJISITh CYIIeCTBeHHbIe CBOMCTBA (MPU3HaKW) GU3NUECKUX SIBIEHUM;

OTUCHIBaTh U3yYeHHbIe CBOMCTBA Tel U (u3nUecKue siB/IeHUs], UCTO/b3ys dhu3nuecKre
BeJIMUMHBbI (TeMIiepaTtypa, BHYTDEHHSIS SHEeprus, KOJIMYeCTBO TerUIOThl, YZe/bHasi
TerJIOEMKOCTb ~ BeIleCTBa, y/eslbHasi TeruioTa T[UIaB/ieHUs], Y/e/ibHas TervioTa
napoobpa3oBaHus, yjenbHas TEIUIoTa CTOPAHUs TOIIMBA, KO3(MGHUI[UEHT I10/Ie3HOTO
JIeVICTBUS TeIJIOBOM MalllMHbI, OTHOCUTE/IbHAsI B/I&)KHOCTb BO3/yXa, 3/€KTPUUYeCKUU
3apsfl, CWla TOKa, 3JIEKTPUUECKOe HampsbkeHWe, COMpOTUBJIEHWEe NPOBOJHUKA,
yZleTlbHOe COTIPOTHB/IEHHEe BelllecTBa, paboTa ¥ MOIHOCTb 3/IEKTPUUECKOTO TOKA), TIPH



ONWCaHUM TMPaBUIbHO TPAKTOBaThb (DU3UYECKUM CMBIC/I MCMO/b3yeMbIX BeJUYUH,
0003HaueHust U eAUHULILI PU3NUECKUX BeTMUNH, HaXOAUTh (YOPMYJIBI, CBSI3bIBAIOIIVE
JAHHYIO (U3MUeCKyl0 BeJMUMHY C JpPYTMMU BeJIWYMHAMH, CTPOUTh TrpaduKu
W3y4YeHHBIX 3aBUCUMOCTel (hr31uUeCcKrX BeTUUrH;

XapaKTepr30BaTb CBOMCTBAa Tes, (pU3NuecKue sIBJI€HUSI W TIPOLIeCChbl, HUCMOMb3Ys
OCHOBHBIE I10JIOKEHUS] MOJIEKYJ/ISIPHO-KUHETUUYEeCKOM TeOpHUU CTPOEHMs BellecTBa,
MIPUHLMIT CYTIepIIo3UL[MM TOo/jed (Ha KayeCTBEHHOM YPOBHe), 3aKOH COXPaHeHHs
3apsfa, 3akoH Oma [/ ydyacTka Lien, 3akoH [Ixoysnsa—JleHija, 3aKOH COXpaHeHUs
5Hepryy, Mpu 3TOM /laBaTb CJIOBECHYIO (DOPMYJ/IMPDOBKY 3aKOHa M 3aluChblBaTh €ro
MaTeMaTUUeCKOe BbIpa)KeHUe;

00bsACHATh (hr3MUecKre MpoLiecChl M CBOMCTBA Tel, B TOM 4YWC/Ie U B KOHTEKCTe
CUTYyaLun NPaKTHUKOOPUEHTHPOBAaHHOI O Xapakrepa: BBISIBJ/ISITh
MIPUYUHHOC/IE/ICTBEHHBIE CBSI3H, CTPOMTb OOBsICHEHWe W3 1—2 JIOTMUeCKUX IIaroB C
0r1opoii Ha 1-2 U3y4yeHHBbIX CBOMCTBA (PM3UUYECKUX SIBJIeHWH, PU3NUeCKUX 3aKOHOB WU
3aKOHOMEpHOCTeH;

pelaTb pacuéTHble 3afaud B 2-3 [IeMCTBUs, HCMO/b3Yysd 3aKOHbI U (POPMYyJIBI,
CBsI3bIBawOLjMe (U3MUeCcKWe BeJWUYMHBI: Ha OCHOBe aHaau3a YC/IOBUS 3ajauud
3anuchbiBaTh KpaTKOe YC/IOBHe, BBISB/ISATh HEJOCTAaTOK JAHHBIX [JIs pelleHus 3a/aud,
BbIOMpATh 3aKOHBI U OPMYJIbI, HEOOXOUMBIE [I/isl €€ pelleHuUs, TIPOBO/IUTh PaCUEThI U
CpaBHUBATh I10JIyueHHOe 3HaueHue (Pr31uecKoi BeJIMUMHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh IPO0JieMbl, KOTOpble MOKHO peIIWTh TIPYA TOMOIIM  (PU3NUIeCKUX
METOJ0B,  WCIIO/b3ysd  ONUCaHWe  WCCAeloBaHUsl,  BbIJeNSTb  [pOBepseMoe
Npejro/oXKeHe, OLeHWBaThb NPaBU/IbHOCTb TIOPsiIKa IPOBeZleHUsl MCC/e/J0BaHus,
Jlef1aTh BbIBO/IbI;

MIPOBOJUTE OMBITHI TI0 HAaO/IOAEeHUI0 (PU3UUeCKUX SIBJIEHUM WK (DU3UUECKUX CBOMCTB
Tes (Karu/ulsipHble SIB/IeHUs], 3aBUCUMOCTb [laBleHUs BO3Jlyxa OT ero o0béMa,
TeMIlepaTyphbl, CKOPOCTH IpoLiecca OCTbIBaHUSI U HarpeBaHWsl MPY U3/TyYeHUH OT LiBeTa
v3fyvaroleii  (morsioiaroieil) TOBEPXHOCTH, CKOpPOCTb MCMHapeHusi BOJAbI OT
TemrepaTrypbl J>KMJKOCTHU M IUIOIIAJAU €€ TIOBepXHOCTH, 3/1eKTpu3alus Tenl U
B3aUMO/IeMCTBUE 3/IEKTPUUYECKUX 3aps/i0B, B3aUMOJENCTBHE IOCTOSIHHBIX MarHUTOB,
BH3ya/M3alysi MarHUTHBIX M0/l TOCTOSIHHBIX MarHWTOB, JAeWCTBHUS MarHWTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBa 3/IEKTPOMAarHuTa, CBOWCTBA 3/1€KTPO/BUIaTesis
TOCTOSIHHOTO TOKa): (OpMY/MpOBaTh TIpOBepsieMble TIPeJIION0KeHHs], CcoOHpaTh
YCTAHOBKY W3 TIPeJJIO)KeHHOr0o 000py/lOoBaHWs, OINUCHIBaTh XOJ, OIbITa U
(hopMynMpoBaTh BHIBO/IbI;

BBITO/IHATE MpsIMble M3MepeHUs] TeMIlepaTypbl, OTHOCUTE/IbHOW B/Ia&KHOCTH BO37yXa,
CWIbl TOKA, HAmpsDKeHUsi C MCIO/b30BaHWEM aHa/IOTOBBIX TPUOOPOB U [/JaTUMKOB
(u3ryecKUx BeIMUMH, CpaBHMBaTh pe3y/bTaTbl H3MepPeHHH C Y4YéTOM 3a/|laHHOMN
abCOoJTIOTHOM TIOTPEeIITHOCTH;

TPOBOAUTh WCC/e/l0BaHUe 3aBUCUMOCTH OJHOUW (hM3UUecKol BeJIMUMHbI OT APYrou C
WCT0/Ib30BaHKEM TPSMBIX M3MepeHHH (3aBUCHMMOCTb COINPOTUBJ/IEHUS] IPOBOJHUKA OT
€ro /UIMHBI, MJIOLIaJ1 TIOTIePeUHOr0 CeYeHHsl U YZe/lbHOrO COMPOTHBIIEHUS BellecTBa
NIPOBO/JHUKA, CUJIbI TOKA, UAYILEro yepe3 IIPOBOJHUK, OT HalpsDKeHUs1 Ha MPOBOZHKKE,
WCCIeJOBaHUe TI0C/e/l0BaTe/IbHOIO W IapajljIe/IbHOTO COeJVHEeHUM IIPOBOJHUKOB):
TJIaHUPOBAaTh MCC/e[0BaHWe, COOMpaTh YCTAaHOBKY U BBITIOJIHATH WU3MEPEHUs, Cefys



TIpe/lJIOKeHHOMY TI1aHy, (PMKCHPOBaTh pe3y/bTaThl MOJyYeHHOM 3aBUCHMOCTH B BHU7e
Tab/UI ¥ TPadUKOB, Zie/IaTh BLIBOABI 110 pe3y/ibTaTaM UCC/Ie[OBaHUS;

® TIPOBOJUTH KOCBEHHble H3MepeHHUs (U3NUeCKUX BeMuuuH (y[esibHasi TerIoéMKOCTh
BeIleCTBa, COMPOTHB/IEHNE TTPOBOAHKKA, paboTa U MOIIHOCTH 3/IEKTPHUECKOTO TOKA):
TJIaHUPOBaTh ~M3MepeHHs, CoOupaTh SKCIepUMeHTallbHYI0 YCTaHOBKY, CJ/lefysi
TIpe/IJI0’KeHHOW MHCTPYKLMH, Y BBIYUC/SITh 3HaUeHHe BeJTHUMHbI;

e CoO/ofaTh TIpaBW/IA TeXHUKM Oe3ormacHoctd TIpy  pabore ¢ 1abopaTOPHBIM
obopymoBaHuem;

® XapaKTepu30BaTb TIPUHLUIMBI [e€HCTBUS W3yUeHHbIX TIPUOOPOB UM TeXHUUYECKUX
YCTPOWCTB C OMOpOM Ha MX onMcaHusi (B TOM UMCJ/e: CUCTeMa OTOIIeHHs [JOMOB,
TUTPOMETp, MapoBasi TypOWHa, aMIiepMeTp, BOJILTMETD, CUETUMK 3JIEKTPUUECKOMH
SHEpPTyH, 3/IEKTPOOCBETUTE/IbHbIE TIPUOOpPBLI, HarpeBaTe/bHbIe  3/IEKTPOIPUOOPHI
(pyMepbl), 3MeKTpUYeCKHe TIpeJJOXPaHUTeH, 37eKTPOMAarHuT, 3JIeKTPOJBUTaTe/h
TOCTOSIHHOTO TOKAa), WCIO/Mb3ys 3HAaHWS O CBOMCTBax (U3MYeCKUX SIBJIEHUM U
HeoOX0oMMbIe (pU3MUeCcKre 3aKOHOMEPHOCTH;

® pacro3HaBaThb TMPOCTbIe TEeXHUUYECKHe YCTPOMCTBA W W3MepHUTe/ibHbie TMPUOOPHI O
CXeMaM U CXeMaTUUHbIM PUCYHKaM (PKUAKOCTHBIN T€PMOMETP, TePMOC, TICUXPOMETP,
TUTPOMETp, ABHUraTe/lb BHYTPEHHEro CropaHWs, 3JeKTPOCKOII, PeocTar), COCTaBJIATh
CXeMbI 3/IeKTPUUYECKHUX Liefel C Toc/ie[oBaTe/IbHbBIM U Tapajule/lbHbIM COeJUHeHeM
3/IEMEHTOB, pa3/inyasi yC/IOBHbIe 0003HaUeHUs 3/IEMEHTOB 3/IeKTPUUYECKHUX 1iernel;

e TPUBOAUTHL TMpUMephbl (HaXxoAUTh WHGOPMAI[MI0O O TIpUMepax) IIPaKTUYeCKOro
WCTIO/Ib30BaHusl (U3UUeCKUX 3HAHUM B TIOBCEJHEBHOW >KU3HM [ obOecrieueHUst
0e30macHOCTM TIpY OOpalleHuH C MpUOOpaMH U TEXHUUECKUMH YCTPOMCTBaMH,
COXpaHeHWsI 3/I0pOBbsi U COO/IO/IEHUS] HOPM  SKOJIOTUYECKOTO TIOBeIEHUSI B
OKpY’Karolller cpefie;

® OCYIeCTB/IATh TOWCK WH(OpPMaLuu (U3NUeCKOTo cojep)kaHus B VIHTepHeTe, Ha
OCHOBe WMEIOIUXCSl 3HaHWM W TIyTEéM CpaBHEHWs JIOTIOJTHUTE/IbHBIX HCTOUYHHUKOB
BBIJIE/IATE MH(OPMAIL[UIO, KOTOpasi SIB/IS€TCS TPOTHBOPEUHMBOM WM MOXKET ObITh
HeJJ0CTOBEPHOM;

® LCMO/Ib30BaTh MPH BBITOJHEHUH yUeOHBIX 3a/laHUH HayuHO-TIOMYJISIPHYIO JIMTEPATYPY
(h13MUeCKOro Cojiep)kaHus, CIpaBOUHble MaTepuasbl, pecypchl ceTd VIHTepHeT,
B/Ia/IeTh TMPUEMAaMH KOHCIIEKTUPOBAHUS TeKCTa, TpeoOpa3oBaHus WHGOpMAIi W3
O/IHOM 3HAaKOBOM CUCTEMBI B [IPYTY1O0;

e co3/aBaTh COOCTBeHHbIE THChbMEHHbIE W KpaTKWe YCTHble cOo0IieHus, 00001mas
vHGbOpPMaLI0 U3 HeCKOJTbKUX MCTOYHUKOB (PM3UUECKOr0 COZEepXKaHUs, B TOM UMC/Ie
nyO/JIMYHO  TIPeACTaB/sATb  pe3y/bTaTbl TMPOEKTHOM WM  MCC/e/j0BaTenbCKOMN
JesITeTbHOCTH, TIPH 3TOM TPAaMOTHO HMCIIO/Ib30BaTh W3YyUeHHBIN TOHATHUUHBIM arrapar
Kypca (GU3UKH, COMPOBOXK/IaTh BBICTYTIIEHUE Mpe3eHTalel;

® TIpU BBIOJIHEHUM Yy4ueOHBIX TPOEKTOB U HCC/IeI0BaHUNM (U3NYECKUX TIPOI[eCCOB
pacripeiesisith 00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C TOCTaBJIEHHBIMHU 3a/ladyaMH,
CMeUTh 3a BBLITIOJTHEHWEM IIJlaHa [eHWCTBUN W KOPPEKTHUPOBaTh €ro, afleKBaTHO
OLleHWBaTb  COOCTBEHHBIM BK/aJ, B  [JeSATeJIbHOCTb  TPYIbI, BLICTpAaUBaTh
KOMMYHUKaTUBHOE B3aUMO/IeCTBUe, TPOsIB/Isisi TOTOBHOCTDb pa3pelliaTh KOH(JIUKTHI.

K xoHIily o0ydyeHus B 9 Kjacce mpeZiMeTHbIe pe3y/bTaThl HA 0a30BOM ypPOBHE [O/DKHBI

oTpakaTh CHOPMUPOBAHHOCTb Y 00 YUaIOIINXCST YMEHUM:



WCMO/b30BaTh TIOHATHS: CHUCTeMa OTCuéTa, MaTepuajbHas TOUKa, TpaeKTOpUs,
OTHOCUTE/IbHOCTh MeXaHWUeCKOro ABWKeHus, Jedopmalius (yrpyras, rjiactaueckas),
TpPeHHe, LeHTPOCTPEMHUTE/IbHOe YCKODeHHe, HEeBeCOMOCTb W Teperpys3Kd, LIeHTp
TSDKeCTH, abCOMIOTHO TBEpAOE Teso, IIeHTP TSHKeCTH TBEPJOrOo Tesa, paBHOBeCHe,
MexaHWuecKWe KoiebaHWs U BOJHBI, 3BYK, UWHOPa3ByK U  Yy/IbTPasBYK,
3/IeKTPOMarHUTHbIE BOJIHBI, IIKaja 371eKTPOMarHUTHBIX BOJIH, CBeT, O/M30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPhl WCIYCKaHWs W TIOT/IOLjeHus, anb¢a, Oera- M ramma-
W3/Ty4YeHus], U30TOIbI, si/ilepHasi SHepreTrKa;

pa3/nnyath siBieHus (paBHOMepPHOe M HepaBHOMEpHOe MpsIMOJIMHeNHOe [BI)KeHUe,
PaBHOYCKOPeHHOe TIPSIMOJIMHeHOe ABKeHre, CBOOOJHOe TaJieHre Tejl, PABHOMEePHOe
JBIDKEHWe [0 OKDY)KHOCTH, B3aUMOJENCTBUe Tes, peakTUBHOe [BWKEeHUe,
KomnebaTenbHOE [BWDKeHHE (3aTyxawllue W BbIHY)KJeHHble KoyieOaHus), pe30HaHC,
BOJIHOBOE /[IBIDKEHWe, OTpakeHuWe 3ByKa, TMPsIMOJIMHeNHOe pacIlipoCTpaHeHuUe,
OTpa’keHHe U TIpe/ioM/IeHHe CBeTa, MI0JIHOe BHYTPeHHee OTpa)keHue CBeTa, pas/iokeHre
Oenoro cBeta B CIEKTP U CJIO)KEHWEe CIIeKTPaJbHBIX IIBETOB, AWCIIEDPCHSI CBeTa,
eCcTeCTBeHHasl paZJMOAaKTHBHOCTb, BO3HMKHOBEHME JIMHEHUYaTOro CIrieKTpa H3/1yueHust)
M0 OIMUCAHHIO KX XapaKTepHbIX CBOWCTB M Ha OCHOBE OMbITOB, JAE€MOHCTPUPYIOLIUX
JlaHHOe (hr3rueckoe siBlIeHUE;

pacrio3HaBaTh MposiB/ieHHe U3yUYeHHBIX (PM3MUYeCKUX SIBJIEHUM B OKpY)KarollieM mupe (B
TOM umuciie (pu3nyecKue siBJieHUs B TIPUPOJe: MPUIUBBI U OTJIMBBI, JABWKEHUE TJIaHeT
CoslHeyHOM CUCTEeMbI, PeaKTUBHOE JBV>KEHUEe KUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsiceHHe, CelicMUuecKhe BOJIHbI, LIyHaMH, 5XO0, LBeTa Tel,
ONTUYeCKWe sIBJIeHUsI B TpuUpoje, Ouosoruueckoe  JieiiCTBHe  BUAUMOTO,
y/bTPadro/IeTOBOT0 M PEHTIeHOBCKOTO M3/y4YeHHH, eCcTeCTBeHHbIN pa/[M0aKTHBHBIN
¢boH, KoCMHUeCcKUe Jy4yd, PpaJuOaKTUBHOe W3/yyeHWe TPUPOJHBIX MUHEpasoB,
JleMCTBUe Pa/IM0aKTUBHBIX U3/yYeHUl Ha OpraHu3M uesioBeKa), PYU 3TOM [epeBO/IUThb
MPaKTHUEeCKYI0 3a7layy B yueOHYIO, BBIJE/STb CYIeCTBEeHHbIe CBOWCTBA (TIPU3HAKH)
(hv3UUeCKUX SIBJIEHUN;

OTMChIBAaTh U3yUeHHbIe CBOMCTBA Tel U (pr3nueckue sIBJIEHUs], UCTIONb3Ysl PU3nuecKue
Be/IMUMHBI (CpeZiHsisi U MCHOBEHHasi CKOPOCTb TeJjia IPU HepaBHOMEPHOM [IBH)KEHWH,
yCKOpeHue, TepemellleHre, MyThb, YIJoBasi CKOPOCTb, CW/a TPEeHUs], CUsa YIpPYyroCTH,
CWIa TsDKeCTH, YCKOpeHHWe CBOOOHOTO TIa/ieHHs], BeC Tejia, UMITYJIbC Teja, UMITYJ/IbC
CWJIbI, MeXaHuuecKasi paboTa U MOLHOCTb, MOTeHL[a/IbHasi SHeprusi Tesa, TOAHSITOrO
Ha/l MIOBEePXHOCTHIO 3eMJIH, MOTeHI[1a/IbHasi SHEePrusi CKAaTOW MPY)KUHbI, KWHeTHUecKast
SHeprus, TIOJIHas MeXaHWYecKas HSHepruis, TMepuoj; W dYacToTa KoJyiebaHWH, [rHa
BOJIHbI, TPOMKOCTb 3BYyKa M BBICOTA TOHA, CKOPOCTb CBeTa, MOKa3aTe/ib MpesioM/IeHHs
cpefibl), TIPU OIKCAaHUU TPABWILHO TPAKTOBaTh (DHM3UUYECKUM CMBIC/ HCTIOIb3yeMbIX
Be/IMUMH, 0003HAaUeHUs] U eJUHULIbl (PU3NUECKUX BeJMUMH, HaXOAuTh (OpMYJIb,
CBsI3bIBAIOLME [JaHHYIO (U3UUECKYI0 BeJMUYMHY C JPYTMMM BeMUMHaMH, CTPOUTh
rpaduku U3yueHHbIX 3aBUCUMOCTel (hr3UUeCKUX BeJIMUKH;

XapaKTepu30BaTh CBOMCTBA Tes, (pr3nyeckue siBJeHUs U TPOLIeCChI, UCTIOJb3Ys 3aKOH
COXpaHeHUsI SHepruu, 3aKOH BCEMHPHOIO TSTOTEeHWUs], TPUHLUI CYMeprno3uLuu CUl,
TIPUHLIUIT OTHOCUTeNNbHOCTU ["anues;, 3akoHbl HbI0TOHA, 3aKOH COXpaHeHUsI UMITYJIbCa,
3aKOHbl OTP@XeHHsI W TIPeJIOMJIEHUSI CBeTa, 3aKOHbl COXpaHeHWsl 3apsiloBOr0 U
MaccoBOrO0 YMCel TpH SJEepHbIX peaklusX, Mpd 3TOM [laBaTb CJIOBECHYIO
(hopMyIMPOBKY 3aKOHA U 3alUChIBaTh €0 MaTeMaTUUeCKOe BbIpa)KeHUe;



00BACHATL (hH3MUeCKHe TIPOIecChl M CBOMCTBA Tel, B TOM YWC/Ie UM B KOHTEKCTe
CUTyaluii  TIPAKTUKOODUEHTHPOBAHHOTO  XapakTepa:  BbIBASATH  ITPUUMHHO-
C/le/ICTBEHHbBIE CBSI3H, CTPOUTH 00BbsICHEHUe U3 2—3 JIOTMUeCKUX ILaroB C OIOPO Ha 2—
3 u3yueHHbIX CBOWCTBAa (U3MUECKHX sIBJIEHUW, (U3MUECKHUX 3aKOHOB WJ/U
3aKOHOMEpHOCTeH;

pellaTh pacuéTHble 3a/jauy (OnUparoLecs: Ha CUCTeMy U3 2—3 ypaBHEHUM), UCTIO/b3Ys
3aKOHbI U (DOpPMYJbI, CBsI3bIBarOLMe (U3MUecKre BeJWUYUHBI: Ha OCHOBE aHaau3a
yC/IOBUSI 3a/lauyM 3alyChiBaTb KpaTKOe YC/IOBUE, BbISIBJSITE HEeAOCTAaloLUe WU
M30BITOUHBIE /laHHbIE, BHIOWPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIE /IS PeLIeHwUs,
MPOBOJWTh PACuéTbl W OLeHWBATh PeaJMCTUYHOCTh IOJyYEeHHOTO0 3HayeHust
(bu3nuecKoi BeTMUUHBI;

pacro3HaBaTh MpPO0JieMbl, KOTOpble MOXKHO peILIWTb TpU TOMOLM (PU3NUYEeCKUX
METOJIOB,  WCIO/b3ysd  OIMUCaHWe  UCCAel0BaHusl,  BbIAENSTb  MPOBepseMoe
Mpe/rnosioKeHe, OLIeHUBAaTh MPaBUIBHOCTh TIOpsiKAa TIPOBeJeHUsl MCC/ie[J0BaHUS,
JieslaTh BBIBO/IbI, UHTEPIIPETUPOBATh Pe3y/IbTaThl HAOJFOAE€HUIA U OTILITOB;

TPOBO/JUThH OIIBITHI 110 HAOMIOZEHNIO (DHU3UUECKUX SIBJIEHUNM WU (HU3UUECKUX CBOWCTB
Tes (U3ydyeHHe BTOPOro 3akoHa HbIOTOHa, 3aKOHa COXpaHeHUsl SHepryu, 3aBUCHMOCThb
repuo/ia KosiebaHui Py>KUHHOTO MasiTHAKA OT MacChl IPy3a U XKECTKOCTHU TIPY>KUHBI U
HEe3aBUCUMOCTh OT aMIUIUTY/bl Ma/bIX KojeOaHUA, IPSIMOIMHEHHOe paclpoCTpaHeHe
CBeTa, pa3jiokeHue O0esioro CBeTa B CIEKTP, W3ydeHHe CBOWCTB W300pakeHHs B
MJIOCKOM 3epKajie YW CBOWCTB u300pakeHWsi TpeaMera B coOuparoliell JiMH3e,
HaOJ/II0[ileHre CIUVIOLIHBIX M JIMHEMYaThiX CHEeKTPOB W3/yYeHUs): CaMOCTOSITebHO
cobupaTh YCTaHOBKY M3 M30bITOUHOrO Habopa 000PyAOBaHUs, OMMCHIBATL XOZ, OTIbITa U
€ro pe3y/bTaTbl, OPMYIMPOBATH BLIBO/IbI;

MPOBOJIUTE TIPU HEOOXOAMMOCTU CEpPUI0 TIPSIMBbIX W3MepPeHUM, Ompefienisis CpefHee
3HayeHHe Wu3MepsieMOll BenuurHbl (POKyCHOe paccTosiHMe cobuparoleli JIMH3bI),
000CHOBBIBaTh BLIOOP Criocoba n3MepeHus (M3MepUTeTBHOTO ITprUOopa);

MIPOBO/IUTh HCCJ/IefloBaHUe 3aBUCMMOCTeN (M3UUYeCKUX BeJMUMH C HCIO/Ib30BaHHEM
NpsIMbIX M3MepeHUM (3aBUCMMOCTb TyTM OT BpeMeHU IIpU PaBHOYCKOPEHHOM
JOBWKeHWM 0e3 Haua/bHOM CKOpPOCTH, Tiepyoja Koje0aHWi MareMaThdecKoro
MasiTHUKa OT [J/IMHbI HWUTH, 3aBUCUMOCTH yrjia OTpakeHWsi CBeTa OT yrja TafZieHus u
yr7a TpeioMieHUs OT yrJia TafieHus1): TUIaHUpOBaTh UCC/e/JoBaHHe, CaMOCTOSITe/TbHO
cobupaTh yCTaHOBKY, (UKCHUPOBATb pe3yabTaTbl TOJyUeHHOW 3aBUCHMOCTH
(bU3UyeCcKUX BeMUWH B BHUjle TaO/MI| U rpaduKoB, [e/aTh BHIBO/BI TI0 pe3yJ/bTaTaM
WccreoBaHus;

MPOBOAUTh KOCBeHHble H3MepeHUsi (U3NUeCKUX BeIUUMH (CpeJHsii CKOPOCTb U
YCKOpeHHe Tejia TIPU PaBHOYCKOPEHHOM [IBIDKEHHH, YCKOPeHHe CBOOOZHOTO IMajieHus],
JKECTKOCTh TIPY’KHHBI, KO3(OUIIMEHT TPeHUsl CKOJIbXKeHHWsl, MexaHuueckasi pabora u
MOIIIHOCTb, YacTOTa M TMepuof Kosme0aHWN MaTeMaTHUueckoro W TIPY)KUHHOTO
MasiTHUKOB, ONTHUYeCKass CHja coOuWparoiield JMH3bI, PaJUOAKTUBHBIA  (HOH):
MJIAHMPOBaTh W3MepeHUsl, COOMpaTh 3KCIIEPUMEHTATbHYI0 YCTAaHOBKY W BBITIONHSTD
M3MepeHusi, Clefysl TpeJJioyKeHHONW MHCTPYKLMU, BBIYUC/SATh 3HaueHHe BeJMYMHBbI U
aHa/IM3UPOBaTh TIOJlyueHHble pe3y/lbTaTbl C YYETOM 3a/JaHHOW TOTPEeLIHOCTH
V3MepeHunl;

cobmo/iaTh TpaBWIa TeXHUKU Oe3oracHocTM T1ipu  pabore ¢ y1abopaTOpHBIM
obopyoBaHuEM;



pa3nuuaTh OCHOBHbIE TIPU3HAKU M3YUEHHBIX (U3WUYECKUX Mo/iesieil: MaTepuaabHast
TOUKa, abCOMIOTHO TBEP/Oe Teso, TOYeUHbI WCTOYHWK CBeTa, Jiyd, TOHKas JIMH3a,
TJlaHeTapHasi MOJie/ib aTOMa, HyKJIOHHasi MO/ie/lb aTOMHOT'O 51pa;

XapaKTepr30BaTh TIPUHLUIIBI JIeHCTBUS W3YUeHHBIX TPUOOPOB W TeXHUUECKUX
YCTPOMCTB C OTOPOi Ha UX OMUCaHUs (B TOM UHKC/Ie: CIUIOMETp, AATUYMKHU TOI0XKeHUs,
pacCTOsTHUSI M YCKOPeHUs], pakeTa, 9X0JI0T, OUKH, IIeprUCKoT, oToarrapar, OonTUuecKue
CBETOBOJbl, CIIEKTPOCKOM, [J03UMeTp, Kamepa BuibcoHa), HWCrosb3ys 3HaHUS O
CBOMCTBaxX (hM3NUECKUX SIBJIEHUH U HeoOXoAuMble pr3nueckre 3aKOHOMEPHOCTH;
VICTI0JIb30BaTh CXEeMbl M CXeMaTUUHble PUCYHKU M3YUEHHBIX TeXHUUECKHUX yCTPOMCTB,
M3MepUTe/IbHBIX MPUOOPOB M TEXHOJOTMUECKUX TPOLIeCCOB TPU pellleHnd ydeOHO-
MPAKTUUECKUX 3a/]au, ONTUYECKHe CXEeMbI [l TIOCTPOEHUS] N300payKeHW B TJIOCKOM
3epKaJjie U cobuparoiei 1H3e;

MPUBOJWUTL TIpUMephbl (HaXOAWUTh UWHGOpPMALMI0O O TMpUMepax) TMPaKTUYeCKoro
WCI0/Ib30BaHUs (DU3MUECKUX 3HAHWM B TIOBCEAHEBHOW JKW3HU /i1 oOecrieueHust
6e3omacHOCTH TIpU OOpaiieHud C MpubopaMHd U TeXHUUECKUMH YCTPOMCTBaMH,
COXpaHEeHHsI 3/I0pOBbSI W COO/IIOIEHUST HOPM 5SKOJIOTUYECKOTO TIOBEIEHUs] B
OKpY>Kalolllel cpefie;

OCYIIIeCTB/ISITh TIOMCK WHoOpMald  (GU3NUeckoro cojiep>kaHusi B VIHTepHeTe,
CaMOCTOSITe/IbHO (DOPMYMPYsT TIOMCKOBBIA 3aripoC, HAXOJuUTh TYTU OIpefe/ieHus
JIOCTOBEDHOCTH TIOJIyUeHHOM WH(GOpMalid Ha OCHOBE HWMEIOLIUXCS 3HaHUM U
JIOTIO/THUTE/TbHBIX UCTOUHUKOB;

WCTIO/Ih30BaTh TIPY BBITIOJTHEHWH yueOHBIX 3aZlaHWi HayUYHO-TIOMYJ/ISIPHYIO JIUTEPATyPy
(ur3nuecKoro cojiep)kaHusi, CIpaBOYHble MaTepuasbl, pecypcbl ceTd VHTepHeT,
B/Ia/IeTh TIPUEMAMU KOHCIIEKTHPOBAHUs TeKCTa, mpeobpa3oBaHusi WHGOpPMAIUU U3
O/IHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBeHHbIe MMChbMEHHbIE U YCTHBIe COOOIIIeHUs] Ha OCHOBe MH(MOpMaluu
U3 HECKOJIbKUX WMCTOUHUKOB (M3UUECKOTO COJE€p)KaHWs, MyOIMUHO Tpe/CTaB/sATh
pe3y/bTaThl MPOEKTHOW W/IK WCCre/loBaTe/IbCKON [1esiTeIbHOCTH, TIPU 3TOM I'PaMOTHO
WCI0/1b30BaTh W3Y4YeHHbIN TOHATUMHBIN arrapar u3y4yaemoro pasjena (pusukd u
COTIPOBOXK/IATh BBICTYIUIEHHE TIpe3eHTal[iell C Y4ETOM OCOOEHHOCTeHM ayAuTOpUH
CBEPCTHUKOB.



TEMATUYECKOE ITJTAHNPOBAHUE
7 KIIACC

KomuecTBO UacoB

J/eKTPOHHbIe OBble
Nen/m  HawumeHoBaHMe pa3/ie/iOB ¥ TeM IIPOrpPaMMEI Koutponbreie  [IpakTueckue P (agp )
Bcero obpa3oBaTe/bHbIe peCcypChl
paboTel paboTel
Paszien 1. dusuka U e€ posib B ITO3HaHUM OKpY’KaloIllero Myupa
bubmorteka LIOK
1.1 D - 2
M3HKA - HayKa O npupoze https://m.eds00.ru/7f416194
bubmoreka IIOK
1.2 o 2 1
HSHHECKHIE BETMHMHBL https://m.edsoo.ru/7f416194
bubmoreka LJOK
1.3 E % 2 1
CTeCTBeHHOHaYUYHbI MeTO/] TTI03HaHUSI https://m.edsoo.ru/7£416194
Nroro no pasgeny 6
Paszien 2. TlepBoHaua/bHBIE CBe/leHHsI O CTPDOHHUH BellleCTBa
bubmioreka LJOK
2.1 C 1
TPOCHHE BELIECTBA https://m.edsoo.ru/7f416194
99 [Br>KeHVe ¥ B3aUMO/IeMCTBHE YaCTHUL] 9 1 bubmoteka LJOK
’ BelllecTBa https://m.edsoo.ru/7f416194
bubmorteka LJOK
2.3 A 2
TPETATHEIE COCTORHIA BeliecTna https://m.eds00.ru/7f416194
Uroro nio pasgeny )
Pasgen 3. /IprokeHue ¥ B3aMMOZAENCTBYE Tell
bubmoteka LJOK
3.1 M 3
A https://m.edsoo.ru/7f416194
3.2 Nuepuus, macca, MJI0THOCTb 4 1 bubmoreka LJOK



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

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

bubmiorteka LJOK

3.3 Cuna. B 14 2
Ha. Buget cun https://m.edsoo.ru/7f416194
Nroro no paspeny 21
Pasfien 4. [laB/ieHye TBEPABIX TeJl, )KUAKOCTEHN U Ta30B
a1 [HaBnenue. Ilepesaua gasyieHust TBEPAbIMU 3 bubmmoreka IIOK
' TeJlaMU, >KHUAKOCTSIMU U Ta3aMu https://m.edsoo.ru/7f416194
bubmoreka IIOK
4.2 5
Hlapnerine xuAKoCTH https://m.edsoo.ru/7f416194
bubmoreka LIOK
4.3 A 6
TMOC(EpHOE AaBIere https://m.eds00.ru/7£416194
44 [elicTBYe )XKUIKOCTH Y Ta3a Ha MOTPY>KEHHOe 7 3 bubmoreka IIOK
) B HUX TeJjI0 https://m.edsoo.ru/7f416194
Wtoro no paspeny 21
Pa3pen 5. Pabota ¥ MOILITHOCTh. DHEPIrUs
bubmorteka LJOK
5.1 Pab 3 1
aDOTA 1 MOIHOCTE https://m.eds00.ru/7f416194
bubnuoreka IIOK
5.2 1 5 1
POCTBIE MEXAHUIMBT https://m.edsoo.ru/7f416194
bubnuoreka IIOK
5.3 M 4 1
CXAHHACCKAZ SHEPTHA https://m.edsoo.ru/7f416194
Wroro no paspeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 K/IIACC

KomuecTBO UacoB

DJIeKTPOHHbIE OBbIE
Ne n/m HavMeHoBaHMe pa3/ie/ioB ¥ TeM IIPOrpaMMEI Konrtpomeneie  ITpakTrueckue K1p (tpacpp )
Bcero obpa3soBaTe/bHBIE PeCypChl
paboTel paboTel
Pasgen 1. TenioBble siB/IeHUA
bubmoreka LJOK
1.1 C % 7
TPOFHHE 1 CHOHCTER BEieCTRd https://m.edsoo.ru/7f4181ce
bubmoreka [JOK
1.2 T 21 1 5
CTIOBBIE HPOLECEH https://m.edsoo.ru/7f4181ce
Wroro no pa3peny 28
Paspien 2. DnexTpuyeckyie U MarHUTHLIE SIBJIEHUS
21 DJIeKTpUUeCcKue 3apsi/ibl. 3apsKeHHbIe Tesa 7 1 bubmoreka [JOK
' Y UX B3aUMO/IeliICTBUE https://m.edsoo.ru/7f4181ce
bubmoreka [JOK
2.2 1 i % 20 2 7
OCTOARHBIN SJEKTPHHECCKII TOR https://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
2.3 M 6 1 1.5
ATHHTHRIE ABJEHHA https://m.edsoo.ru/7f4181ce
bubmoreka [JOK
2.4 3 4
JICKTPOMATHHTHA HRAYKHIA https://m.edsoo.ru/7f4181ce
Wroro no paspeny 37
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJTACC

KomuecTBO UacoB

DJIeKTPOHHbIE OBLIe
Ne /i1 HavMeHoBaHMe pa3/ie/ioB ¥ TeM IIPOrpaMMEI Konrtpomeneie  ITpakTrueckue K1p (mdp )
Bcero obpa3soBaTe/bHBIE PeCypChl
paboTel paboTel
Paszgen 1. MexaHuuecKue sIBJIeHUA
11 MexaHHUECKOe JBV)KEHHE U CITOCOOBI ero 10 1 bubmoreka LJOK
' OIUCAHUSA https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
1.2 B 7| 20 1 3
SAMMOACHCTEHE TeT https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
1.3 3 10 3
AKOHB COXparenyA https://m.edsoo.ru/7f41a4a6
Nroro no pa3geny 40
Pazzienn 2. MexaHuueckue Koie6aHust ¥ BOJTHBI
bubmoreka [JOK
2.1 M ) 7 3
CXATMHECKHE KOMEDAHHA https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
2.2 M .3 8 1 3
EXAHMTECKUE BOTHBL. JByK https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 15

Pa3fienn 3. DneKTpoMarHUTHoOe 110J1e ¥ 3/1IeKTPOMarHUTHbIE BOJIHBI

31 OJIeKTPOMAarHUTHOe T10J1e U 6 9 bubnuoreka LIOK
' 3/1eKTPOMarHUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6
Wroro no paspeny 6
Pa3zen 4. CBeTOBbI€ SIBJIEHUS

4.1 ‘ 3aKOHbI pacrpoCcTpaHeHus CBeTa 6 2 bubmmoreka LIOK



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

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

bubmoreka [JOK
4.2 JI 0 6 3
VIFISBL H OTITHHECIHE MPHBOPE! https:/m.edsoo.ru/7f41ada6
bubnmmoreka [JOK
4.3 P 9] 3 2
A3TIOMEHNE DEJIOTO CBETA B CHEKTP https://m.edsoo.ru/7f41a4a6
Nroro no paspeny 15
Pa3pen 5. KBaHTOBbIE sIB/IEHUS
bubmoreka [JOK
5.1 n 4 1
CITyCKaHKe U TMOTJIOIeHe CBeTa aTOMOM https://m.edsoo.ru/7f41ada6
bubnmoreka [JOK
5.2 C 6 1
TPOGHHE ATOMHOTO 7Apa https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
5.3 b | 7 1
AICPHPIE PEAKHHH https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 17
Pa3pen 6. [ToBTOpUTEEHO-00061IAOIIHI MOAY/Ib
6.1 [ToBTOpeHHWe 1 06001[eHHe COZIepKAHUS 9 5 bubnmoreka [JOK
) Kypca (pu3uKH 3a 7-9 kacc https://m.edsoo.ru/7f41a4a6
Nroro no pazpeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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




I[TOYPOUHOE ITVTAHUPOBAHHUE
7 KIIACC

No

nn

Tema ypoka

KomuecTBO UacoB

Bcero

KoHTponbHbIe
paboTel

IIpakTiyeckue
paboTeI

[Hara
H3y4YeHUs

OneKTpOHHBIE LU(POBLIE
obpa3zoBare/bHbIE PecypChl

®u3rKa — HayKa o Tipupoje. ABnenus
npupojbl. dusrueckre siBIeHUS

MexaHuueckue, TEIJIOBEIE,
371eKTpUYeCcKre, MarHUTHbIE, CBETOBbIE,
3BYKOBBIE SIBJIeHUS

du3nuecKre BeJTMUUHBI U UX
v3MepeHre

Ypok-uccienoBanue "M3mepeHuve
TeMIepaTypbl MPpY MOMOLLA
JKAJKOCTHOTO TEPMOMETpaA M JlaTuvKa
TeMIlepaTyphbl"”

Kak ¢u3vka u pyrve ecreCTBeHHbIe
HayK{ U3y4aroT MPUPOJY.
EcTecTBeHHOHayUHbBIA METO[
ro3Hanusi. Onucanve GU3NUECKUX
SIBJIEHUM C TIOMOILIbIO0 MOZeJieit

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

Ypok-uccienosanue "lIIposepka
TUTOTE3bI: a/IbHOCTh MOJIETA 1IIapHKa,
TMYIIEHHOTO TOPU30HTAIbHO, TEM
6ornbiiie, ueM OObIIIEe BBICOTA TTyCKa"

Crtpoenue BelrjectBa. OMbITHI,
J0KasbIBaroI1e JUCKPETHOe CTPOeHHe

bubmmoreka LIOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

Bell|eCTBa

8 [BrKeHre yaCTUL| BelljeCTBa Bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoBanve «OnbITHI 110
9 HabJ/TF0IeHHUI0 TeIJIOBOTO PaCLIUpeHUst
rasoB»
10 ArperaTrHble COCTOSIHUA BelllecTBa
B3aumocBs3b MexXy CBONCTBaMU
BeLL[eCTB B pa3HbIX arperaTHbIX
1 COCTOSIHUSAIX U UX Bubmoteka LIOK
aTOMHOMOJIEKY/ISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
OCoOeHHOCTH arperaTHbIX COCTOSTHUM
BO/bl
MexaHnueckoe JBYDKEHHe.
12 PaBHOMepHOe HiepaBHOMepHoe Bubworexa LIOK
https://m.edsoo.ru/ff0a05c6
JB)KeHHe
bubnmoreka [JOK
13 CKopocte. EARHHLIE! CkOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu 1 BpeMeHU [IBMKeHUs Bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3aKOH WHEpLUK.
15 B3al/ll)h]jOAeﬁCTBHe Tean]jaK TpUUYMHa Bubmorexa LIOK
https://m.edsoo.ru/ff0a0c10
V3MeHEeHHsI CKOPOCTH [IBWKEHUS Tell
16 ITnotHOCTS BeliecTBa. Pacuer Macchl U bubmoreka LIOK
oOBemMa TeJia 10 ero IVIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHasi pabota «OmnpezieneHye
TJIOTHOCTU TBEPOTO TeJia»
18 Pemienne 3amau o teme "I1710THOCTB bubmioreka LIOK



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

BelljecTsa"

https://m.edsoo.ru/ff0a123c

Cwuia Kak XxapakTepuCTHKa

19 B3auMo/encTBus Tesl. Cra ynpyrocT.
3akoH ['yka
JlabopaTopHasi pabora «/3yueHue
20 3aBUCUMOCTH pacTsDKeHUs
(medopmariyn) TIpy>KHUHBI OT
TIPUIOKEHHOM CUJIbI»
21 Asnenue tarotenusi. Cua TsHKeCTH
Cpsi3b Me CUJION TSDKeCTH M MacCoi
22 Tena. BEC>KT§]};8. Pemienue 3amau o Bubmorexa [IOK
https://m.edsoo.ru/ff0a1778
Tteme "Cusia TsokeCcTH"
73 Cuna TspKeCTy Ha [pyrux IiaHeTax. bubnmoreka [JOK
du3nueckue xapaKTepUCTUKU T/IaHeT https://m.edsoo.ru/ff0a1502
bubnmoreka [JOK
24 Msmeperne cuit. JltHamomerp https://m.edsoo.ru/ff0al8cc
bubmmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778
CrnoykeHue [IByX CHUJI, HallpaB/IeHHBIX
26 10 OJJHOM nf);l\r/[)i)ﬁ. ’ Bubmorexa [OK
o https://m.edsoo.ru/ff0ala70
PaBHOpeliCTBYIOI[ast CUJT
57 Pemienne 3amau mo teme
"PaBHOZelCTBYIOIIAS CUT"
)8 TpeHue CKOMb>KeHHUsI U TPeHHe TIOKOSI. bubmoreka [JOK
TpeHue B pUpo/ie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas paborta «/3yueHue Bu6miorexa LIOK
29 3aBUCUMOCTH CHJIbI TPEHUS

CKOJIb>K€HHUS OT CUJ/IbI 1daB/IEHUSA U

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

XapakTepa COINPUKaCaroLuXCs
TIOBEPXHOCTEeM»

Peluenue 3azau Ha oripejeneHuve

30 PaBHO/IENCTBYIOILIEH CUJIbI
Penienue 3azgau o reMam: «Bec Tena»,
31 «Fpa(bnqecafoe n3o00pakeHue CUII» Bubmorexa LIOK
- ’ https://m.edsoo.ru/ff0alde0
«Cusbl», «PaBHOJEHUCTBYOLLAs CUIT»
KonHTponbHast paboTa 1o TemMaM:
«MexaHMUeCKOe OBUKeHHe», «Macca,
32 MJIOTHOCTL», «Bec Tena»,
«['padrueckoe n300pa>keHUe CUT»,
«Cunbi»
33 Haenennie. Criocobbl yMeHbIIIeHUs U bubnmoreka [JOK
yBeJIMUeHUs 1aB/IeHust https://m.edsoo.ru/ff0a20a6
aB/ieHUe ra3a. 3aBUCUMOCTh
34 ?aBJIeHHH rasa ot oobéma Bubmorexa TIOK
’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
[Tepenaua faByieHUst TBEPALIMU
35 TEJI[::II\fI/I )KI'fIL,ELKOCTHMI/I u EHABBMI/I. 3aKoH Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
[Tackasns
36 [aBneHne B )XUAKOCTH U rase, bubnmoreka [JOK
BbI3BaHHOE /IelICTBUEM CHUJIbI TSUKECTH https://m.edsoo.ru/ff0a2718
37 Pemienne 3anau o teme «/laBienuve B bubmoreka [JOK
JKAJKOCTH U ra3ze. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
bubmoreka [JOK
38 Coobugaioupecs cocypp: https://m.edsoo.ru/ff0a2970
39 I'mppaBvueckuii pecc Bubmmorexa LIOK

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

ManowmeTpsl. ITopiHeBoy

40 N
YKUIKOCTHBIM Hacoc
ATtmocdepa 3emmu. [TpuunHEI
CyILIeCTBOBAHMUS BO3/YIIIHOW 000/I0UKU
41 3?::]11/1. 3aBI/ICI/IMOCTf};]:[I‘JMOC(1)epHOFO Bubmmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
JlaB/IeHUsI OT BBICOThI HaJl YyPOBHEM
Mopst
bubmoreka [JOK
42 Bec Bo3ayxa. ATMocdepHoe /iaByieHue https://m.edsoo.ru/ff0a2b5a
43 N3mepeHne aTMoc(epHOro /laB/ieHus. bubnmoreka [JOK
OmnbiT Toppuuenm https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO aBJ/IeHUs bubmoreka [JOK
OT BBICOTHI HaJ] yDPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepous. ATMocdepHoe Bubmoteka LIOK
JlaBjieHre Ha pa3/IMUHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienne 3amau o teme
"AtMocdepHoe faBieHue"
eliCTBHe KUJKOCTHU U ra3a Ha
47 fOFPY)KEHHoeAB HUX TeJIO. Bubmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuna
JlaboparopHas pabota «OmnpeeneHue
48 BLITaJII)KI/IBE}omeI;I CUJIBI, ,z[el‘/’ll)ciy}omel‘?l Bubmorexa LIOK
https://m.edsoo.ru/ff0a33fc
Ha TeJI0, MOTPY>KeHHOe B YKUIKOCTb»
JlabopaTopHast paboTa 1o Teme
49 «HccnepoBaHue 3aBUCMMOCTH Beca bubmoreka [JOK
TeJsia B BoJie OT 00bEMa Morpy>KeHHOU B https://m.edsoo.ru/ff0a3514
JKUJIKOCTh UaCTH TeJia»
50 [TnaBaHue Ten bubmmoreka LIOK



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

https://m.edsoo.ru/ff0a3a96

51

52

53

JlaboparopHas pabota
"KoHcTpynpoBaHue apeoMeTpa Uin
KOHCTPYUPOBaHUe JIOJKHU U
oripeziesieHue eé rpy30noAbEMHOCTH"

Perienue 3aziau 1o temam: «IlnaBaHue
cygoB. Bo3gyxonnaBanue», «/laBneHuve
TBepJbIX Tes, )XUJKOCTel 1 ra30B»

MexaHnuueckast pabora

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

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

54

MougHocTs. EJUHUALBI MOLLIHOCTA

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

55

56

Ypok-uccienoBanue "Pacuér
MOIIIHOCTH, Pa3BUBaeMoO NpU MogbEMe
Mo JiecTHULlE"

IIpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecHe cus Ha peiuare

57

KonTtposnbHast pabora o reme
«[laBneHne TBepAbIX Tel, XXUAKOCTeH 1
ras3oB» / Bcepoccuiickasi TpoBepoYHast
pabota

58

Pe3epBHbIi ypoK. PaboTa ¢ TekcTamMu
110 Teme «/laB/eHue TBEPABIX TeJl,
JKUJKOCTel 1 ra3oB» / Becepoccuiickas
rpoBepoyHasi paboTa

bubmoreka [JOK
https://m.edsoo.ru/ffO0adffe

59

Pbluary B TexHUKe, OBITY U IPUPO/IE.
JlabopaTopHasi pabora «MccnenoBaHue
yCJIOBUI PAaBHOBECUS pblyara»

0.5

bubnuoreka LIOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e

60 Perienue 3azau 1o teme «Y c/10BUS
paBHOBeCHs pbluara»

bubmoreka LJOK
https://m.edsoo.ru/ff0a48a6

KosdduiyeHT none3Horo aeicTBus
61 MexaHu3Ma. JlabopaTopHast paboTa
«M3mepenne KII/l HaKOHHOU

TIJIOCKOCTU»

0.5

Perenue 3azau o Teme "PaborTa,
62 |
MOILHOCTb, KIT/I

MexaHU4yecKasi SHEPTUs.
63 KnHeTtnueckasi U moTeHLMa/IbHAs
SHeprus

bubmoreka [JOK
https://m.edsoo.ru/ff0a4c48

bubnmoreka [JOK
https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHeHUsT MeXaHUUeCKOU
SHEepruu

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

YPOK-3KCIIepUMEHT 110 TeMe
"DKCrepuMeHTa/IbHOe OTpe/ie/ieHre
65 V3MeHeHUs] KUHeTUYeCKOU 1
MOTeHLIMaTbHOW SHePruu Npy
CKaTbIBAHWHM TeJla 110 HAK/IOHHOU

iockoctu"

66 KontposibHast pabota 1o Teme «Pabota
Y MOLLJHOCTb. DHepPrusi»

PesepBHblii ypok. PaboTa c TekcTamu

67
no teMe "MexaHUYeCcKoe ABUKeHue"

PesepBHbIii ypok. PaboTa c TekcTamu
68 1o Teme "Pabota. MOIIIHOCTE.

OHeprus"

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

12



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 K/IIACC

KomyecTBO 4yacoB

Ne TeMa ypoka Kontponbable  IIpakTnueckue flara SMEKTPOHHLIE LapOBbIe
/n Bcero u3yuyeHuss  0oOpasoBaTe/bHbIE PeCyPChI
paboTel paboTeI
OcHOBHBI€ M0JI0’KEeHUST MOJIEKYJISIPHO-
1 KUHETUYeCKOW TeOpuH U UX OI'BIILITELIE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a5256
MO/ TBEPKAeHUS
2 Macca 1 pasmep aTOMOB U MOJIEKYJ1 1
Mogenu TBEpAOro, )XUAKOTO U bubmoreka [JOK
3 . 1
ra3000pa3HOr0 COCTOSIHUH BellleCTBa https://m.edsoo.ru/ff0a540e
OOBbsiCHeHHe CBOMCTB TBEPZOTO,
4 JKHJIKOTO ¥ ra3000pa3HOro COCTOSTHUMN 1
Bell|eCTBa Ha OCHOBeE T0JIOKeHNUH
MOJIEKY/ISIPHO-KUHETHUeCKOU Teopuu
bubnmoreka [JOK
5 Kpucrannuyeckve u amop(dHbie Tena 1 hitps://m.eds0o.rw/ff0a5800
6 CmaurBaHMe U KaliUIIPHOCTb. 1 Bubmoteka LIOK
[ToBepXHOCTHOe HaTsPKeHUe https://m.edsoo.ru/ff0a5530
7 TernioBoe paciIMpeHue U cKatve 1 Bubworexa LIOK
https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIeparypsl CO
8 CKOPOCTBIO TeIJIOBOI'O ABUKEHHUS 1
YyacTul]
9 BayTpeHnHss sHeprusi. CriocoObl 1 bubmoreka [JOK
V3MeHeHUs] BHyTPeHHeN SHepriun https://m.edsoo.ru/ff0a5c60
bubmoreka [JOK
10 Brppr rennonepesatin 1 https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koHpepeHLus "TIpakTryeckoe
VICTI0/Ib30BaHMe TeIJIOBbIX CBOMCTB

bubmoreka [JOK

11 BeII[eCTB U MaTePHUAJIOB B LIeJIIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

1 KonnuectBo Ternnotel. Y enbHas bubmoreka LJOK
TeIJI0eMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TeruIoBOro 6amaHca. bubmoreka [JOK
Ter000MeH U TerIOBOe paBHOBeCHe https://m.edsoo.ru/ff0a7088
JlaboparopHast pabota "VccieoBanue

14 sIBJIEHUS TeTI00O0MeHa Mpur bubnmoreka [JOK
CMeIIMBAaHUU XOJIOTHOM 1 Topsiueii https://m.edsoo.ru/ff0a6a98
BOZBI"
PacueT Ko/MueCTBa TETUIOTHI,

15 Heo0X0IUMOro [I7Is1 HarpeBaHus Tefa U
BBI/IE/IIEMOT0 UM TP OXJIaXKeHUN

16 JIabopatopHasi paboTta "OmnpezeneHve bubmmoreka [JOK
y/leJIbHOM TeII0eMKOCTH BelllecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y Jie/bHas Teruiora bubnmoreka [JOK
CcropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue v oTBepAeBaHue

18 KPUCTa/UTUYeCKUX 2'211. Y penvHas Bubmmorexa LIOK

https://m.edsoo.ru/ff0a71d2

TETI0Ta TIaBIeHusT

19 JlaboparopHast paboTa "Ormpe/ienieHue bubmoreka [JOK
yZleJIbHOM TerIOThI M1aB/ieHus Jibja" https://m.edsoo.ru/ff0a72fe

20 ITapoobpa3oBaHue ¥ KOHJeHCALUS. bubmoreka [JOK
Wcnapenue https://m.edsoo.ru/ff0a740c

71 Kunenue. Y jenpHas Terora bubmmoreka LIOK

rapoobpa3oBaHusi M KOH/|eHCaliH.

https://m.edsoo.ru/ff0a786c¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

3aBUCUMOCTh TeMriepaTypbl KUTIEHUSI
oT aTMoc(epHOTro JaB/aeHus

22

23

24

BrnaxnocTts Bo3ayxa. JlabopatopHast
pabora "OmnpeziesieHre OTHOCUTETLHOM
BJI&)KHOCTU BO3/yxa"

Pemienue 3asiau Ha onpejiesieHye
BJIa&)KHOCTH BO37yXa

[TpuHLUMBI pabOTHI TEJIOBBIX
nBuraresieif. [TapoBasi TypOuHa.
[Burarenb BHyTpEHHEro CropaHusi

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

25

KII/I TeruioBoro asuraresns. TerioBble
JIBATATeJU U 3allliTa OKpYy’Karolen
cpezbl

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

26

27

28

3aKOH COXpaHeHHUs Y TIpeBpallleHus
5HEepPruM B TeIJIOBbIX MpoLieccax

[ToaroToBKa K KOHTPOJIBHOM paboTe 110
Teme ""TeruioBwle siBneHus. IameHneHue
arperaTHbIX COCTOSIHUM BelljecTBa"
KoHTposibHast paboTa 1o Teme
"TernoBblie siByieHUs. Mi3MeHeHHe
arperaTHbIX COCTOSIHUM BeljecTBa"

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

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

29

OnekTpu3arys Teql. [IBa poja
3/IEKTPUUECKHX 3apsi/iOB

30

31

Ypok-uccienosanue "OneKTpUusanus
Tes UHAYKLUeN U NpU
COTIPUKOCHOBEHUU"

B3anmogelcTBue 3apsyKeHHBIX TeJl.
3akoH KysioHa

bubmmoreka LIOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

OnekTpuyeckoe rnoJsie. HanpsokeHHOCTD

32 371eKTpAYeCcKOoro 1oss. [IpuHomn Bubmmorexa LIOK
5 https://m.edsoo.ru/ff0a8a0a
CYTepHO3ULIUU 37IeKTPUUYECKUX T0J1er
Hocurenu sekTpuyeckux 3apszioB.
33 OnemeHTapHbll 3apss. CTpoeHne
aToMa
34 [TpoBOJHWKY U JU3/1EKTPUKU. 3aKOH bubmoreka [JOK
COXpaHeHUs /1eKTPUUeCcKoro 3apsija https://m.edsoo.ru/ff0a8ef6
35 Peurenue 3aziau Ha MpUMeHeHUe bubnmroreka [JOK
CBOMCTB 37IeKTPUUECKHUX 3apsi[OB https://m.edsoo.ru/ff0a90cc
ONeKTpUYeCcKui TOK, YCJIOBUS €ro
36 cyLuecI;BOBaHHsI. I/ICTgLIHI/IKI/I Bubworexa LIOK
https://m.edsoo.ru/ff0a95a4
3/IeKTPUYECKOr0 TOKa
37 [eincTBus 5/1eKTPUUECKOro ToKa Bubworexa LIOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue "JleiicTBue
38 3/IEKTPUUYECKOTr0 MO/ Ha MPOBOJHUKU 1
U IU3NIEKTPUKU"
39 OneKTpUUYecKri TOK B MeTajulax, Bubmoteka LIOK
JKAJKOCTSX Y ra3ax https://m.edsoo.ru/ff0a9838
40 OneKkTpyUueckas Lielb U eé COCTaBHbIe
4yacTu
Cwuna Toka. JTaboparopHasi paboTta
41 "N3mepenue u pezynﬂi)OBagne CHUJIBI 0.5 Bubmorexa LIOK
\ https://m.edsoo.ru/ff0a8bd6
TOKa
OeKTpruUecKoe HarpsoKeHue.
42 BonbT™metp. JIabopaTopHasi pabora 0.5 Bubmorexa [IOK

"M3mepeHue U peryivpoBaHue

https://m.edsoo.ru/ff0a9e14
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HarpsbkeHus"

ConpoTuB/eHre TPOBOJAHUKA.

bubmoreka [JOK

43 Y enbHOe COMPOTUBJIEHE BelllecTBa https://m.edsoo.ru/ff0aa738
JlaboparopHast paboTa "3aBUCUMOCTh

44 3/1IeKTPUYECKOT0 COTIPOTHUB/IEHUS bubmoreka [JOK
MPOBOZIHMKA OT €r0 JIJTUHbI, TUIOIIa 1 https://m.edsoo.ru/ff0aa738
TIOIIepeyHoro ceyeHus U Marepuasna”
3aBUCUMOCTb CUJIbI TOKA OT

45 HanpspkeHus. 3akoH OMa /19 yyacTKa Bubmorexa LIOK

https://m.edsoo.ru/ff0aa44a

Lenu
JIabopartopHasi paboTta "VccnenoBanue
3aBUCUMOCTH CUJIbI TOKA, U ero

46 yepes pe3ucTop, oT conpmﬂz;uem/m Bubmmorexa LIOK

https://m.edsoo.ru/ff0aa04e

pe3ucTopa U HarpsbKeHus Ha
pe3ucrope"

47 [TocnenoBarenbHOe Y MapasielbHOE
COeJJMHeHMs IPOBO/IHVMKOB
JlaboparopHast paboTta "TIpoBepka

48 TpaBWIa CJ1I0KeHUs! HalpsKeHWH NpU BubmoTeka LIOK
1oC/IeJ0BaTe/IbHOM COeJUHEHHHU [IBYX https://m.edsoo.ru/ff0aaa58
pe3ncTopoB”
JlaboparopHast paboTta "TIpoBepka

49 TrpaBusia Jis CUIbl TOKA [IPU bubmoreka LIOK
rapasizieJisHOM COeIMHEHUH https://m.edsoo.ru/ff0aadle
pe3ucTopos”
PeluieHue 3a/1au Ha rpvMeHeHHe Bu6miorexa LIOK

50 3akoHa Oma /ij1s1 pa3/iuyHoro

coeJHeHHS TIPOBOJAHUKOB

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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PaboTa 1 MOIIIHOCTb 3/1eKTPUUECKOr0

bubmoreka LJOK

51
TOKa. 3akoH [[)koyns-JleHra https://m.edsoo.ru/ff0ab124
JIabopatopHasi pabota "OmnpezeneHve
52 a60TpLI u I13/10 }II)OCTI/I 3neKTpHieCKoro Bubmmorexa LIOK
P | B P https://m.edsoo.ru/ff0ab3e0
TOKa
OneKTpUUeCcKyre ey U TTI0OTpeouTe
£3 e P ecKoi ; o 6p bubnmmoreka [JOK
JIEKTPUUECKOH SHepTUU B OBITY.
P P y https://m.edsoo.ru/ff0ab660
Koportkoe 3aMmbikaHue
c4 ITocTosIHHBIE MAarHUTBI, MX
B3alMO/IENCTBHE
Ypok-ucciegoBanue "M3yyeHue nosen bubmoreka [JOK
55 |
IIOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 11o71e. MarHuTHOe 1oJie
c6 3 bubnmoreka [JOK
eMJTH ¥ eT0 3HaueHHue [/is )KU3HHU Ha
A https://m.edsoo.ru/ff0acOba
3eme
IToAroToBKa K KOHTPOJILHOM paboTe 1Mo
Teme "ODJIeKTpUYeCcKre 3apsiibl.
£7 S ep ena Al bubnmoreka [JOK
sDKEHHBIE Tesla U UX
P .y o https://m.edsoo.ru/ff0abd2c
B3auMO/ieicTBUs. [10CTOSSHHBII
3/1eKTpUUeCcKuii ToK"
KonuTponbHasi paboTa o Teme
"DIeKTpruUecKue 3apsibl. 3apssKeHHbIe
P pv A P bubmoreka LIOK
58 TeJjia U UX B3aUMO/eUCTBUS.
N . https://m.edsoo.ru/ff0abea8
TTOCTOSIHHBIM 3/71IeKTPUUECKHI TOK" /
Bcepoccutiickast mpoBepouHast paboTa
Pe3epBHbIM ypoK. PaboTa ¢ TeKcTamMu
P | yp Ny . bubmoreka LIOK
59 110 TeMe "[10CTOSIHHBIN 3/1IeKTPUYECKUY

TOK'" / Bcepoccuiickasi MpoBepOYHast

https://m.edsoo.ru/ff0acdc6
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https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6

pabora

60

61

62

63

64

65

OnbIT DpcTefa. MarauTHoe 1ose
3/7IeKTPAUYECKOro TOKa MaruutHoe
ToJie KaTyLIKU C TOKOM

[IpyMeHeHue 3/1eKTPOMarHUTOB B
TexHUKe. JTabopaTropHast paboTa
"N3yueHue JelCTBYUSI MarHUTHOT'O
T10J151 Ha TIPOBOJHHUK C TOKOM"

OneKTpoABUraTe b TIOCTOSIHHOTO TOKa.
Vcnonb3oBaHue 3/eKTpoiBUTraTesieil B
TeXHUYeCKUX YCTPOWCTBAaX U Ha
TpaHcriopte. JlabopaTopHasi paboTa
"KoHcTpyupoBaHue U U3yueHue
paboThI 3eKTpoaBUraTesis'”

OrnbiTel @apaziesi. 3aKOH
3/1eKTPOMarHUTHOM UHAYKLMH.
IIpaBusnio Jlenia

Onektporeneparop. Crioco6sbl
TIOJTyYeHHUsT /IeKTPUUECKON YHEPTHH.
DJIeKTPOCTAHIIMK Ha BO30OHOB/ISIEMbBIX
HCTOUHHMKAX SHEPTUU

[ToaroToBKa K KOHTPOJILHOM paboTe 1o

TeMe "DJIeKTpruuecKre U MarHUTHbIe
sBJIeHus"

0.5

bubmioTeka LIOK
https://m.edsoo.ru/ff0ac1d?2

bubmoreka [JOK
https://m.edsoo.ru/ff0ac74a

bubnmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

66

KonTtposbHast pabora 1o Teme
"OneKTpruecKre U MarHUTHbIE
SBJIeHUs"

bubnuoreka LIOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIil ypok. PaboTa c TekcTamu

bubmmoreka LIOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o TeMme ""TeruioBbie aB/IeHUS"

https://m.edsoo.ru/ff0acc5e

Pe3epBHbIit ypoK. PaboTa ¢ TekcTamMu
1o TeMe "MarHuTHEBIE ABJIeHUSA"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPO'PAMME

68

68

14.5



https://m.edsoo.ru/ff0acc5e

9 KJTACC

KomyecTBO yacoB

Ne Tema ypoka Kommpomsre  TIpakrieckue Hata OneKTpOHHBIE LU(POBLIE
/1 Bcero u3ydyeHusi  oOpasoBaTe/LHBIE PeCYPChI
paboTeI paboTeI
1 MexaHnueckoe JBH)KEHUE. 1
MartepuranbHas TOUKa
9 Cucrema orcueta. OTHOCUTETBHOCTh 1 bubnmoreka [JOK
MEXaHUUYeCKOT'O JBYKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOe NpsIMO/IMHEeHOoe 1 BubmoTeka LIOK
JIBIDKEHUe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe npsIMOTMHENHOe
4 aBwkenue. CpelHsiss U MCTHOBEHHAs 1
CKOPOCThb
s [IpsiMonMHeHOe paBHOYCKOPEHHOe 1 bubnmoreka [JOK
JIBIDKeHUe. Y CKOpeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb NIPSIMO/IMHEHOT 0
6 PaBHOYCKOPEHHOTr0 JBrKeHus. ['paduk 1
CKOPOCTH
JlabopatopHasi pabota "OmnpeseneHve
7 yCKo;)eHH;II) TEJI;) rpu paBHOI;CiOPEHHOM 1 1 Bubmorexa [{OK
o " https://m.edsoo.ru/ff0adb18
JIBPKEHUU 110 HAaKJIOHHOM TJIOCKOCTH
8 CBobopHoe nazieHue Tes. OnbIThI 1
anunes
PaBHOMepHOe ABMKeHue T10
9 OKpy>kHOCTH. Ileprog 1 yacrtora 1 bubmoreka LIOK

obpatenust. JTuHeliHast ¥ yrioBast
CKOpPOCTH

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

10

LleHTpOCTpEMUTETBHOE YCKOPEHe

. Bubmoreka IIOK
11 ITepsbiit 3akoH HbroToHA. BekTop cusbl hitps://m.e dscIJ_EJ.ru J£0ae612
1 Bropoii 3akoH HeroToHa. bubmoreka [JOK
PaBHO/eHiCTBYIOIIIas CUJla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HbtoToHa. bubmioTeka LIOK
Cyreprio3uwusi Cuj https://m.edsoo.ru/ff0ae982
14 Perrenue 3a7iau Ha IpUMeHeHUe bubnmoreka [JOK
3aK0HOB HrloTOHA https://m.edsoo.ru/ff0aeb6c
bubmoreka LIOK
15 Cuna ynpyrocri. 3akow yka https://m.edS(I)_}).ru/faneca2
16 Peluienue 3azau ro teme «Cuna
yrpyrocTtum»
17 JlaboparopHast paboTa «OrmipeeneHue bubmoreka LIOK
YKECTKOCTU TIPY>KHUHBI» https://m.edsoo.ru/ff0aee28
bubmoreka LIOK
18 CHna Tpenus https://m.edS(I)lo.ru/fanf738
19 Perienue 3azmau o treme «Cuna bubmoreka [JOK
TPeHUs» https://m.edsoo.ru/ff0afa26
20 JlaboparopHast paboTta "OrmpeeneHue bubnmoreka [JOK
Ko3¢duLieHTa TpeHUs CKOJIbXKeHUsT" https://m.edsoo.ru/ff0af8be
21| Hetoror, Cua sopyrocms, Cona BiGinorexa LIOK
Tpers” https://m.edsoo.ru/ff0afb8e
W/1a TSDKECTH U 3aKOH BCEMUPHOT
22 Tcﬂr](l)aTeHHsiCYCKof)iH(I)/le c(1:)6OZHZr2 Bubmorexa LIOK
S https://m.edsoo.ru/ff0af044
23 Ypok-koH(pepeHuys "/IBrykeHue Tes



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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BOKPYT TPaBUTALIMOHHOTO LIeHTpa
(Conneunast cuctema). ['anakTuku"

Peruenue 3azau ro teme "Cuna

bubmoreka [JOK

24 TSKeCTU U 3aKOH BCEMUPHOT'0
" P https://m.edsoo.ru/ff0af5f8
TACOTEHUsT
75 ITepBast KocMHUUecKasi CKOPOCTb. bubnmoreka [JOK
HeBecomocTh 1 mieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHON TOUKH.
AbconmoTHO TBEpAOE Tesio. PaBHOBecre
B Pa o bubnmroreka [JOK
26 TBEPJOro Tejla C 3aKPeryIEHHOU OChIO
https://m.edsoo.ru/ff0afe36
BpaieHusi. MomeHT cuibl. LleHTp
TSDKeCTH
PaBHOBecue MaTepuanbHON TOUKH.
AbconmoTHO TBEpAOE Tesio. PaBHOBecre
27 TBEPZ0r0 TeJla C 3aKPeryiéHHOW 0ChbIO
BpaileHusi. MoMeHT cuibl. LleHTp
TSDKeCTH
)8 Pemrenne 3azau 1o teme "MOMeHT bubnmoreka [JOK
cunsl. LleHTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJILHOM paboTe 1o
29 Tel\/i "MexaHI/IquK(I))e BI/I)l(eII-)II/Ie Bubmorexa TIOK
. ,,A ' https://m.edsoo.ru/ff0b0408
BszaumopeiictBue Ten
KonTponbHas paboTa 1o Teme
30 "MEXI{:)IHI/I‘-IQCK(E)G BIKEHHEe Bubmorexa LHOK
N A | ' https://m.edsoo.ru/ff0b06ec
BsaumopeiictBue Ten
Nmnynsc Tena. UMmynbC cumbl. 3aKOH
Y ¥ bubmoreka LIOK
31 COXpaHeHus UMITy/bCa. YTIpyroe u

Heymnpyroe B3avMO/IeNCTBHE

https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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Permmenue 3asau no TeMme "3aKoH

bubmoreka [JOK

32 COXPaHeHHUst UMITy/Tbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koH(pepeHLus "PeakTUBHOE
[IBIKeHUe B [IpHUpo/ie U TeXHUKe"
bubmuoreka LIOK
34 MexaHuueckasi paboTa ¥ MOIL[HOCTb hitps:/m.e dS(])_E).ru J£0b0a84
35 PaboTa CUIIBbI TSDKECTH, CUJTbI bubmoreka [JOK
YTIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JIabopartopHasi paboTa «OmnpezeneHue
36 pabOTHI CUJBI TPEHUS TIPU
PaBHOMEPHOM /IB)KEHHUH TeJia 0
rOPH30HTA/ILHOMN TOBEPXHOCTH»
37 CBsi3b 3HEpPrUM U PaboTEhI.
[MoTeHLaTbHAsT SHEPTHS
18 Kunetnueckas sHeprus. Teopema o bubmoreka LIOK
KUHETUYeCKOU SHeprumn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUsI SHEPTUH B
MeXaHUKe
40 JlabopaTopHast pabora «/3yueHue bubmoreka LIOK
3aKOHA COXPaHeHUsI SHePrUun» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHOe ABW)KEHIE U €r0 bubnmoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatoiiye KojebaHusl. bubmoreka [JOK
BoiHyXeHHble KoneOaHust. Pe3oHaHC https://m.edsoo.ru/ff0b20f0
43 MaTeMaTHuyeCKU U MPY>KUHHbIN
MasiTHUKH
44 Ypok-uccieoBaHue «3aBUCUMOCTb bubmoreka LIOK

reproza KosiebaHuii OT KeCTKOCTH

https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b12fe
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MNPY>XHWHBI U MACCBI IT'Py3a»

45

46

IIpeBpallieHvie sHEPryUn NpU
MeXaHUYeCKUX KojeOaHUsxX
JlaboparopHast paboTa «OrmipeeneHue
YacTOThI U TIepro/ja KosiebaHMit
TIPY>KUHHOT'O MasiTHUKa»

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

47

JlabopatopHasi pabota «IIpoBepka
HE3aBUCUMOCTH TTePUOA KoebaHui
rpy3a, MO/BEIIEHHOTO K HUTH, OT
Macchl rpy3a»

bubnmoreka [JOK
https://m.edsoo.ru/ffOb197a

48

Mexauuueckue BoJiHbI. CBOMCTBA
MexaHu4yeCcKuXx BoJH. [IpofjosibHbIE U
TorepeyHble BOTHBI

Bubmoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

50

51

Ypok-kKoHbepeHLys "MexaHUUeCKUe
BOJIHBI B TBEpP/IOM Tesie. CelicMUuecKre
BOJIHBI"

3ByK. PacripocTpaneHuve u oTpakeHue
3ByKa
Ypok-uccnenopanue "Hab/oneHue

3aBMCHMMOCTH BBICOTHI 3BYKa OT
Y4acTOThI"

52

['poMKOCTB 3ByKa U BbICOTa TOHA.
AKyCTHUUeCKUI pe30HaHC

53

54

Ypok-kKoHbepeHLys "Y IbTPa3ByK U
MH(}pasBYK B NIPUPO/ie U TEXHUKe"
[ToaroToBKa K KOHTPOJIBHOM paboTe 1o
TeMe "3aKOHbI COXpaHeHUs.
Mexanuueckue KosebaHUst ¥ BOJTHBI"

bubmoreka LIOK
https://m.edsoo.ru/ffOb23ca

bubmoreka LIOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b1aec
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KonTtpospHast paboTa o TeMe "3aKOHBI

55 coxpaHeHus. MexaHuueckue
KoJyie0aHHUs 1 BOJTHBI"
ONeKTpOMarHuTHoe IoJie. bubmioTeka LIOK
56
OneKTpOMarHUTHbIE BOJTHbI https://m.edsoo.ru/ff0b2abe
57 CBOIICTBa 3/IeKTPOMarHUTHBIX BOJTH
Ypok-koHbepenuus "IIkana
58 3/1IeKTPOMAarHUTHBIX BOJIH. bubnmoreka [JOK
Vcrosib30BaHMe 3/IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH [IJIS1 COTOBO CBSI3U"
Ypok-uccinenoBanue "M3yueHue
P N A i Bubmoreka LIOK
59 CBOWCTB 3/IEKTPOMAarHUTHBIX BOJIH C
R https://m.edsoo.ru/ff0b2c6c
TTOMOII[bI0 MOOHIBHOTO TestepoHa
Perienue 3az1au Ha oripefiesieHUe
60 YaCTOThI Y IJIUHBI 37IeEKTPOMarHUTHOU
BOJIHBI
OIeKTpOMarHuTHasl IpUpo/ia CBeTa.
61 Cko of(): cBeTa. Bo pop 'gc OlcCTBa Bubmiorexa [IOK
K Tb CBeTa. Bo/THOBBIE CBOMCTB
P https://m.edsoo.ru/ff0b31d0
cBeTa
Wcrounuku cBeta. IlpsamonuHeiiHoe
62 acrmpocCTpaHeHHe C E a. 3aTMme Bubmiorexa LIOK
MPOCTPaHeHHe CBeTa. 3aTMeHUs
pacrpocTp https://m.edsoo.ru/ff0b3658
CoJiHuia 1 JIyHbl
3aKOH OTpakeHUs CBeTa. 3epKaa.
63 Peirie ep3a auy Ha e ep € 3aKOHa Bubmmorexa LIOK
[IeHU Y Ha IIpUMeHeHHe 3aKOH
A P https://m.edsoo.ru/ff0b38c4
OTpa)keHusl CBeTa
64 [Ipenomsienvie cBeta. 3aKOH bubnuoreka LIOK
TIpeJIOMJIeHUs CBeTa https://m.edsoo.ru/ff0b3aea
65 [TonHOe BHyTpeHHee OTpakeHue CBeTa. bubmoreka LIOK



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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Vcrionb30BaHue MOJTHOTO BHYTPEHHET0
OTpa)keHHsI B OITHUECKUX CBETOBOJAX

https://m.edsoo.ru/ff0b3c5c

JlabopartopHasi paboTta "VccnenoBaHue
3aBUCHUMOCTH yTJia TIPeJIOM/IeHUs

66 CBETOBOTI'O JIyYa OT yrIJia NajieHus Ha
rpaHuLie "BO31yX-CTeka0""
Ypok-koHbepeHius "Vcnosib3o0BaHue
67 TIOJTHOT'O BHYTPEHHEr0 OTPa)KeHUsl:
CBETOBO/Ibl, OTITUKOBOJIOKOHHAS CB$I3b"
bubnmoreka LJOK
68 JInH3bl. OnThyeckas Cusa JIMH3bI hitps:/m.edsoo.ru/fi0b3E2c
. Bubmoteka LIOK
69 Moctpoerme n300paxenmii B AMH3X https://m.edsoo.ru/ff0b444a
JIabopaTopHas pabora "OmnpeneneHue
70 ¢)OKyIC)HOFE paCIC)TOSIHI/ISI v oII)IT'ZIEIquKOI‘/’I Bubworexa LIOK
o https://m.edsoo.ru/ff0b4206
CuJIbl coOuparorieid TMH3bI"
71 Ypok-koHbepeHIus "OnTHyeckre bubnmoreka [JOK
JIMH30BbIe TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 ['nas kak onruyeckas cucreMa. 3peHue Bubmorexa LIOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koHbepeH1us "ledeKTbl 3peHusl.
Kaxk coxpaHuts 3peHue"
Pa3no)xeHue 6e0ro cBeta B CIIEKTP.
74 OnsiTel HetoToHA. CrioxkeHue bubmoreka LIOK
CreKTpaJsIbHBIX 1IBeTOB. [lucriepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
7e JlabopaTopHast pabora "OTbIThI TIO bubmoreka LIOK

passiokeHuro 6es1oro cBeTa B CIIEKTpP U

https://m.edsoo.ru/ff0cOe2a
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BOCTIPUATHIO 1IBeTa TIPe]MeTOB MPU UX
HabJ/TIF0ZIeHrY uepe3 1{BeTOBbIe
bunbTpHI"

Ypok-npakTukym "BoJ/iHOBbBIE CBOMCTBA

76 CBeTa: AucIepcusi, uHTepdepeHLvs U
Avdpakiiust”
7 OnbiThl Pe3epdop/a v ryiaHeTapHast bubnmoreka [JOK
Mo/ie/Tb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynate! bopa. Mopens atoma bopa
Wcnyckanue u rior HU
79 aTCOI\Z](;:MéKBeaHTLS J’;E?:ﬁq;iﬂa Bubmmorexa LIOK
https://m.edsoo.ru/ff0c144c
CIMeKTPbI
80 Ypok-npaktikyMm "HabstogeHne bubnmoreka [JOK
CTeKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 Paii0akKTUBHOCTE U €€ BH/IbI Brbmiotexa LOK
https://m.edsoo.ru/ff0c1672
Ctpoenue aToMHOro spa. Hyk/sioHHas bubmoreka [JOK
82
MoO/iesTh https://m.edsoo.ru/ff0c18ac
83 PagnoakTrBHBIE TIpeBpalljeHus. bubmoreka LIOK
M3oTor115I https://m.edsoo.ru/ffOclal4
84 Pewenue 3azau o teme: bubmmoreka LIOK
"PaguoakTvBHBIe TIpeBpalleHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuopg nionypacriaga
Ypok-kKoH(pepeHLUs "PajyoakTUBHbIE
86 H3€1yquH:1b Bip;po,qe, i’[i,[[HHI/IHe, Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c2126
TeXHUKe
87 ApnepHble peakuy. 3aKOHbI bubmoreka LIOK

COXPpaHEHUs 3apAA0BOro 1 MaCCoOBOro

https://m.edsoo.ru/ff0c1c58
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qyucen

OHeprus CBsI3U aTOMHBIX sifiep. CBsi3b

bubnmoreka [JOK

88 Macchl ¥ SHepruu https://m.edsoo.ru/ff0c1d7a
89 Pewienue 3azau 1o teme "fnepHelie
peakuun"
Peakumu cuHTe3a U fiefieHus sajep. bubmoreka [JOK
90 ,
NcTtounuku sHeprumn CosHIa U 3BE3 https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeHIus " aepHast
91 SHepreTuka. [leicTBus pajMoaKTUBHbBIX
V3/yuyeHUM Ha KUBble OpraHu3Mbl"
[TogroToBKa K KOHTPOJILHOM paboTe 110
92 Teme "DJIeKTPOMarHuTHOE TI0JIe. bubnmoreka LJOK
OneKTpOMarHUTHLIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBBIE siB/IEHUS "
KonTponbHasi paboTa 1o Teme
93 "DneKTpoMarHuTHoe 1oJie.
OneKTpOMarHUTHbIE BOJTHBI.
KBaHTOBBIE siBNeHUs"
IToBTOpEHME, 0000IIEHNE.
94 HaﬁopgToprle pa6U(jTLI 10 KypCy Brbmiorexa LOK
. https://m.edsoo.ru/ff0c245a
"B3anmogericreue Ten"
IToBTOpEHMe, 0000IIeHe. PellieHne
95 pacqullj{mx u KaqechBeHme 3a/1a4 110 Bubmorexa LOK
https://m.edsoo.ru/ff0c2572
TeMe "TerioBble rpoLecce!”
IToBTOpEHMe, 0000IIeHe. PellieHne
96 paCT-IETlI){LIX u Kaqecu"jBeHHLIX 3a/1a4 1o Bubmorexa LOK
o https://m.edsoo.ru/ff0c2a22
TeMe "KII/] TeryioBbIX ABUraTesien"
97 [ToBTOpeHue, 06001IeHNe. PemieHne bubmoreka LIOK
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pacyeTHbIX M KaueCTBEeHHBIX 3a/au I10
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https://m.edsoo.ru/ff0c2b30

[ToBTOpEHUE, 0600ITIEHNE.

bubmoreka [JOK

8 JlaGopatoprie paGoTe! 1o Kypcy 1 1 https://m.edsoo.ru/ff0c2c52
"CBeTOBbIe sB/IeHUA"
e
| https://m.edsoo.ru/ff0c2d6a
COXpaHEeHUsI B MeXaHUKe
100 | rexcramn o ewe KoneGammn 1 BiGionexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpeHue, 060011eHMe. PaboTa c 1 Bubmoteka LIOK
TeKcTaMu 10 Teme "CBeTOoBbIe SIBJIeHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpeHue, 060011eHMe. PaboTa c
102 TeKCcTaMU 1o Teme "KBaHTOBas 1 1
sepHas gusuka"
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ITPOBEPSIEMBIE ITPEJIMETHEIE PE3YJIBTATEI OCBOEHKSI OCHOBHOM
OBPA30BATEJIBHOY ITPOTPAMMEI OCHOBHOI'O OBIIET'O OFPA3OBAHUSA

7 KJIIACC

Kog
TIPOBEPSIEMOT'0
pesy/bTara

ITpoBepsieMbIe NpeiMETHBIE Pe3YJ/IbTaTHl OCBOEHMSI OCHOBHOM
obpa3oBaTe/bHOM MPOrpaMMbI OCHOBHOT'O 00111ero obpa3oBaHus

1.1

HCI10/1Ib30BATh U3YUE€HHbIE TTOHATHSA

1.2

1.3

1.4

1.5

Pa3/inuaTh fBJ/IEHHSA I10 OMNKMCAHMIO HMX XdPadKTepPHBIX CBOMCTB M Ha

OCHOBE€ OIIbITOB, A€EMOHCTPUPYIOLUX AdHHOE CI)I/BI/IT—IECKOE sABJ/IeHHre

pacrio3HaBaTh TPOsIBJiIeHWe H3YyUeHHbIX (U3MUeCKUX SIBI€HUN B
OKpy’KaroIlleM MHupe, B TOM 4YucC/e (pr3UUYecKue siBIeHUs] B MPUPOJE,
TIPH 3TOM TIePEBO/IMTH TMPAKTUYECKYIO 3alady B yueOHYI0, BBIJE/STb

CyllleCTBeHHbIe CBOMCTBA (TpU3HAKK) (PU3NUECKUX SIBJIeHUH

OMUCHIBaTh M3yUeHHble CBOWCTBA Tel W (U3NUYECKHe SIBeHUS,
UCTo/b3ysl  (u3UueckKde BeJWMUMHBbI, TPH OMNUCAHWW TPABUILHO
TpakTOBaTb (DU3MUYECKHUM CMBICJ UCMOJb3YyeMbIX BeJIMUMH, HUX
0003HaueHUs U eAUHULBI (GU3UUECKUX BeTMUMH, HaXOAWUTh (OPMYIIbI,
CBs3bIBAIOI[ME  [laHHYI0  (U3UYEeCKyH0 BeJUUMHY C  JIpYTUMU
Be/IMUMHAMH,  CTPOMTb  TrpaUKA  U3y4YeHHbIX  3aBUCUMOCTEHN

Cl)I/I3I/I‘JECKI/IX BeJIMUMH

XdPaKTE€PHU30BATh CBOMCTBa TeJI, (1)I/I3I/IT—IECKI/I6 sBJIEHHUS W TPOLEeCCHI,
HCII0/Ib3yd HK3YyU€HHbIe€ 3dKOHbI, IIpU >3TOM [dBdTb C/JIOBECHYHO
q)OpMyfII/IpOBKy 3dKOHa n 3dITMChIBATHb ero MaTeMdTHdeckKkoe

BbIpa)KeHHe

1.6

0OBSCHATH (hM3UUeCKHe sIBJIEHHs, TIPOLIECChI U CBOWCTBA Tesl, B TOM
yucje Y B KOHTEKCTe CUTyalMii TPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABJATb IPUYMHHO-C/Ie[CTBEHHbIe CBSI3H, CTPOUTH
o0bsicHeHHe 13 1 — 2 TOrMuecKuXx I1aroB € Oropoi Ha 1 — 2 U3y4yeHHBIX
CcBOMCTBA  (pU3UUECKUX  SIBIEHUM, (U3MUYeCKUX 3aKOHa WU

3dKOHOMEPHOCTH

1.7

penaTtb paC‘-IéTHBIe 3a/laui B 1-2 AEﬁCTBHH, HCII0J/Ib3yA 3dKOHBI U

dbopMyiibl, CBsI3bIBaOIMe (PU3nUecKre BeJIMUMHBI: Ha OCHOBE aHasiv3a




1.8

1.9

yCJIOBUSA  3a/lauyd  3alMChiBaTh KpaTKoe YC/IOBUe, IOACTaB/IATh
¢u3ryeckre BeMMUMHBI B (YOPMYJIbl U MIPOBOJUThL PacdéThbl, HAXOAUTh
CIIpaBOUHbIE JJAHHbIE, HEOOXOAUMBIe [/ pellleHUs 3ajad, OLleHUBaTb

PeaTMCTUUHOCTh MOTyYeHHON (GU3UUecKou BeJTMUUHbI

pacro3HaBath MpoO/eMbl, KOTOPbIe MOXKHO PEIIUTb TPU TTOMOIIH
(Y3NUecKUX MeTOZOB, B OINWCAHUM WCCIe[0BaHUsl  BbIAESITh
TIpoBepsieMoe TIpeII0/I0KeH e (rumnotesy), pas/inuarb u
WHTepINpeTUPOBATh TOJIyueHHbIN pe3y/bTaT, HAXOJUTh OIIMOKH B XOfe

OMbITa, e/1aThb BBIBOJBI 10 €r0 pe3y/bTaTam

TIPOBOJIUTh OMBITBI 10 HAO/MIOJeHUI0 (U3NUECKUX SIBJIEHUH WIIH
¢u3nueckux  CBOMCTB  Tea:  (pOPMYJIMpOBaTh  IMpPOBepsieMble
NIPeANIONIOKEHUsI,  COOMpaTh  YCTAHOBKY W3  IIPEJIO’KEHHOTO

000pyZOBaHUsl, 3aMMChIBaTh X0/ OIbITa U OPMY/IUPOBATh BHIBO/IBI

1.10

BBIIOJIHATh TpsIMble H3MEpeHHs C MCIO/Ib30BaHMEM aHa/orOBbIX U
M(pOBLIX TPUOOPOB, 3aNMChIBaTh TIOKa3aHWs MPUOOPOB C YYETOM

3a/JaHHOM aOCOJTFOTHOM TTOTPEIIHOCTA U3MepeHUi

1.11

1.12

MIPOBOJMTDL UCC/Iel0BaHMe 3aBUCHMOCTU OJHOW (PU3NUEeCKOW BeJIMUMHBI
OT JIpyrod C WCI0/Ib30BaHWEM TIPSIMBIX H3MepeHMi, y4acTBOBaTb B
TUIaHUPOBaHWM y4eOHOTO HCC/ie/JOBaHUs], COOMpATh YCTAHOBKY U
BBITIO/THSTh U3MePeHUs1, Cieiysl MpeyIoKeHHOMY T1aHy, (UKCUPOBaTh
pe3y/ibTaThl MOJyUYeHHOW 3aBUCUMOCTH (PM3MYECKUX BeJUYMH B BUJE
TIpe/IJIO’KeHHBIX Tab/uIl U rpadUKoB, /iefaTh BBIBOABI 0 pe3yJjbTaTaM

HncciaeqoBaHUsA

MIPOBOJUTHb KOCBEHHble H3MepeHusl (U3UUeCKUX BeIUYMH, Crefys
TIpe/I/IOKeHHON WHCTPYKLMW: TIPY BBITIOJIHEHWH WM3MepeHuid coOupaThb
9KCIIePUMEHTa/IbHYI0 YCTAaHOBKY M BBIUMC/ISATH 3HaueHHWe WCKOMOM

BeJ/INUHHBI

1.13

1.14

cob/mofaTh TpaBWIa TeXHUKA 0Oe30macHOCTH mpu  pabore ¢

nabopaTopHbIM 000py/J0BaHHEM

yKa3bIBaTh MMPUHLIUIIBI 1eHCTBUSI IPUOOPOB U TeXHUYEeCKUX yCTPOMCTB,
XapaKTepu30BaTh TIPUHLMIBI /IeHCTBUSI H3yUeHHBIX MPUOOPOB W
TeXHUUECKHUX YCTPOWCTB C TIOMOILbIO MX OMKCaHUS, UCII0JIb3Ysl 3HAHUS
O CBOMCTBaxX (U3MUECKUX SIBJIEHUH W Heo0XoguMble (HU3NUecKre

3dKOHBI 1 3dKOHOMEPHOCTHU

1.15

TIPUBOJIUTE  TIpUMepbl  (HaXOAWTh HWHGOpPMALIMI0O O TpUMepax)




1.16

1.17

1.18

MPAKTHUUYECKOTO UCIO/b30BaHUsl (HU3UUECKUX 3HAHWH B MOBCEAHEBHOM
JKU3HU 711 obecriedeHus1 6€30TIacCHOCTH TIpU obpartieHrH ¢ mprubopamu
Y TeXHUUECKUMH YCTPOWCTBAMH, COXPAaHEHUsI 3[0POBbs ¥ COO/IOAeH S

HOPM 3KOJIOTHYeCKOr0 TIOBe/IeHUsI B OKPY»Kaloleli cpefie

OCYIIIeCTB/ISATH OTOOP MCTOYHUKOB MH(OpMauyu B ceTH VHTepHeT B
COOTBETCTBUM C 3a[laHHbIM T[IOMCKOBBIM 3alipoCOM, Ha OCHOBE
VMEIOLMXC 3HAaHWW U TYTéM CpaBHEHMWSI DPa3/IMYHBbIX HCTOYHUKOB
BbI/Ie/ISITh UH(OpPMAaLMI0, KOTOpas $BJSIeTCS TMPOTUBOPEUMBOM WU

MOYKeT OBITh HeJJOCTOBEPHOM

VICTI0/Ib30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/laHuk
HayyHOIIOMYJIIDHYI0 ~ JIUTepatypy  (uU3Myeckoro  cojeprkaHus,
CripaBOYHble MaTepuabl, pecypchl ceTu VIHTepHeT, BiazieTh NpUéMamu
KOHCITEKTHPOBaHUs TeKCTa, mpeoOpa3oBaHus WHGOPMAIUM U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3ZaBaTh COOCTBEHHbIE KpaTKHe MUChbMeHHbIe U yCTHbIE COOOLeHus
Ha OCHOBe 2 — 3 UCTOUHMKOB MH(pOpPMaLK (pU3MYeCKOro CofeprKaHus,
B TOM uHcC/Ie MyOaUYHO JefaTh KpaTKve COOOLeHusl O pe3y/bTaTax
NPOEKTOB WM y4eOHbIX WCCIeAOBaHWMN, TIPM 3TOM TPAMOTHO
VICTI0/Ib30BaTh HW3YYeHHbIM TOHATHUMHBIA amnmapar Kypca (U3MKH,

COTIPOBOXK/IATh BLICTYIIJIEHUe Tpe3eHTalueit

1.19

TIPH BBITIOJTHEHUM YUeOHBIX TIPOEKTOB U MCC/IeJOBAaHUM pacripe/iesisiTh
00s13aHHOCTH B TpyIIIle B COOTBETCTBUU C TIOCTABIEHHBIMH 3a/jauaMy,
C/1IeUTh 3a BBINOJIHEHWEM I/laHa [JEeMCTBUM, aJileKBaTHO OL|eHWBAThb
CcOoOCTBeHHBIM BK/Ia[ B /IesiITEIbHOCTb  TPYNIbI,  BbICTPAuBaTh

KOMMYHHUKATHBHOE BBaHMOAEﬁCTBHe, YUnThIBasA MHEHHE OKPY>XAKOIIUX

8 KITACC

Kog
TIPOBEPSIEMOTO
pe3y/bTaTa

1.1

1.2

ITpoBepsieMbIe NpeMEeTHBIE PE3Y/IbTaThl OCBOEHHSI OCHOBHOM
o0pa30BaTe/IbHOM IPOrpaMMBbI OCHOBHOT'O 0011ero 06pa3oBaHus

HCI10/1b30BATh IMTOHATHA

pa3/inyuaTh SABJIEHHA I10 OINMCAHHWIO KX XdPadKTE€PHBLIX CBOMCTB M Ha

OCHOBE OIIbITOB, JIeMOHCTPUPYIOIIMX IaHHOe (PU3nUecKoe siBJieHUe

1.3

pacrio3HaBaTh TMPOsIBJIeHWE H3YyUeHHbIX (PU3MUeCKUX SB/I€HUN B




OKpyJKatollleM MHpe, B TOM uucie (u3uuyeckue siBjieHUs B TIPUPO/Ie,
TIPH 3TOM TIepeBO/IMTH TMPAKTUYECKYIO 3a7layy B y4eOHYI0, BBIJE/STb

Cyll[eCTBeHHbIe CBOMCTBA (MpU3HAKK) (M3UUeCKUX SBJIeHUM

1.4

ONMChbIBaTh M3y4yeHHble CBOMCTBA TeJl U (pU3MYeCKUe SIBJIEHWs,
UCronb3ysl (¢u3nyecKde BeJMUYMHBI, TIPU OMNHUCAHUM TPAaBUIBHO
TPaKTOBaTb  (PU3MUECKMM  CMBIC  WCIIOJb3yeMbIX  BeJHUYMH,
0003HaueHUs ¥ eUHULBI (PU3NUECKUX BeJTUUMH, HaXOJUTh (DOPMYJIBI,
CBSI3bIBAIOLL[ME  [JaHHYX  (DU3MYECKYH0 BeJIMUMHY C  JpYTUMHU
Be/lMYMHAMH,  CTPOMTb  rpaduKd  M3y4YeHHBIX  3aBUCUMOCTeM

(bu3MyecKrx BeTMYUH

1.5

1.6

1.7

XapakTepu30BaTh CBOWMCTBA Tes, (pU3nyeckue sBIeHHs W TIPOLECCHl,
WCIO/b3ysl W3y4YeHHble 3aKOHbI, TIPU 3TOM JaBaTb CJIOBECHYIO
(opMy/nMpOBKY 3aKOHa W  3alkChiBaTb €ro MaTemMaTUuecKoe

BBIDpdXKE€HHE

00BSCHATH (pU3MYeCKHe TIPOLIeCChl ¥ CBOKMCTBA TeJs, B TOM UHUC/e U B
KOHTEKCTe  CUTyal[uil  IPakTUKO-OPUEHTHMPOBAaHHOIO  XapakTepa:
BBISIB/ISITH TIPUUMHHO-C/IeICTBEHHBIE CBSI3H, CTPOUTb 00bsiCHeHHe u3 1 —
2 JIOTMUeCKUX IIaroB C TOMOLIbK 1 — 2 H3yuyeHHBIX CBOWCTBA

(bu3nyecKux siBjieHWH, (PU3MUYeCKHX 3aKOHA WM 3aKOHOMEPHOCTHU

pelliaTh pacuéTHble 33/auv B 2 — 3 [1eWCTBUs, WCII0/Ib3ysl 3aKOHbI U
(hopmyJibl, cBsi3biBatoOlMe (r3MUecKre BeJIMUMHBI: HA OCHOBe aHa/iv3a
YCJIOBUS 33/jaud 3alUChIBaTh KpaTKOe YC/IOBHE, BBISIBISTH HEJOCTAaTOK
JAHHBIX JIJI1 peIleHus 3a/jaud, BbIOMpaTh 3aKOHbI W (OPMYIIBI,
HeoOXo/MMbIe [/Is1 e€ pellleHHs], TIPOBOJUTb PAaCUéThl M CPAaBHHBATh
No/lyyeHHOe 3HaueHWe (PU3UUeCKOW BeJMYMHbI C HW3BECTHBIMHU

JaHHBIMKA

1.8

1.9

pacro3HaBaTh MpOO/eMbl, KOTOpble MOKHO DEIIUTh TIPU TIOMOIIU
(hr3UUeCKUX MeTO/0B, UCTOJ/Ib3Ys ONKCaHUe UCC/Ie[0BaHusl, BbIeSITh
TIpoBepsieMoe TIPeZT0/0)KeHNe, OLleHHMBaTh IPaBUIBHOCTh MOPsJKa

npoBeaeHud NCcjaeq0BaHus, Aej/laTb BBIBOAbI

TIPOBO/IUTh OMBITBI 10 HaO/MOJeHUI0 (U3NUeCKUX SIBJIEHUN WU
¢u3rueckux  CBOWCTB  Tea:  (pOpMY/IMpOBaTb  MpOBepsieMble
Npe/NoIoXKeHus,,  cobuUpaTh  YCTAHOBKY W3  TIPe/JIOKeHHOIo

000py/10BaHUsl, OMTUCHIBATH X0/ OIBITa U (JOPMYTMPOBATh BHIBOIBI

1.10

BBITIOJIHATE TIpsAMbIe H3MepeHUA C HMCII0/JIb30BAHHMEM dHAJ/IOT'OBBIX




1.11

HpI/I60pOB N JaTUUKOB (1)I/I3I/I‘-IECKI/IX BE€/IMUMH, CPAaBHUBATL PE€3YJ/IbTAThI

W3MepeHUH C yUETOM 3a/laHHON abCOJTIOTHOM TIOTPEIIHOCTH

TIPOBO/IUTL UCC/IeIOBaHNe 3aBUCHUMOCTU OZHOW (pU3MUecKoi BeTMUUHbI
OT J[pYrol C WCI0/Ib30BaHWEM TMPSIMbIX M3MEpeHWM: IJIaHUpPOBATh
HCCieloBaHre, COOMPATh YCTAHOBKY W BBITIONIHITD U3MEPEHUS, C/Ieyst
NpeJ/IoKeHHOMY I/IaHy, (MKCUpPOBaThb pe3y/lbTaTbl I1OTYYeHHOH
3aBUCUMOCTH B BHje Tabiauil ¥ TpadMKOB, /enaTh BBIBOJBLI TIO

pe3y/abTaTaM HUCC/IeJOBaHUA

1.12

1.13

MpOBOAUTH KOCBEHHEbIe HN3MepeHHs QJHBI/II-IECKI/IX BeJIMYHH:
IMJIaHWUPOBATb M3MEpEHUH, CO6I/IpaTb SKCIIEpUMEHTA/IbHYHO YCTdHOBKY,
canenys HpE,Z[IIO)KEHHOﬁ WHCTDYKLWH, W  BbIUMC/IATH 3HAYEHHE

Be/IMUMHBI

CO6J'II-O,ELEITL MpaBWa TEXHUKU 0e30mMacHOCTH npu pa60Te C

nabopaTopHbIM 060pyJ0BaHEM

1.14

XapaKTepyu30BaTh TIPUHIUMBI [IEMCTBUS W3yYEHHbIX TPUOOPOB U
TeXHUUeCKHUX YCTPOMCTB C OTMIOPOM Ha UX OMUCAHUSI, UCTIOb3Yysl 3HAHUSI
O CBOHMCTBaxX (PU3MUECKUX SIBJIEHUM U HeobxoauMble (Qu3nyeckue

3dKOHOMEPHOCTH

1.15

pacrio3HaBaTh TPOCThle TeXHUUYECKHEe YCTPONCTBA U W3MepHUTe/bHbIe
NpUOOPBI MO CXeMaM M CXeMaTHYHBIM PUCYHKAaM, COCTaBJISITh CXEMbI
9MIeKTPUYECKUX Lerell C TMoc/efoBaTe/IbHBIM U Tapasijie/ibHbIM
coeflMHEHWEM  3JIeMEHTOB, pa3/uiuasi  yCJOBHble  0003HaueHust

3/IEMEHTOB 3J/IEKTPUUECKUX Liereid

1.16

NPUBO/IUTbL TMpPUMepPhl  (HaxoAuTh WHGOPMAMI0 O MpUMepax)
TIPaKTHUECKOTO MCIO/Ib30BaHUsl (PU3NUECKUX 3HAHWUH B TIOBCEJHEBHOU
YKU3HU 17151 0becrieueHrst 6€30MacCHOCTH TIPU 0OpallieHruu ¢ Tpubopamu
Y TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHUS 3/10POBbsI U COOJTFOIEHUST

HOPM 35KOJIOTHYeCKOr0 TIOBe/IeHUsI B OKPY>Kalollelt cpefie

1.17

1.18

OCYILLeCTBJISITh MOMCK MHpOpMaLK (PH3UUYeCKOro CoZepKaHusl B CeTH
VHTepHeT, Ha OCHOBe HMEIOLIUXCA 3HAHUM M TNYTEM CpaBHEHUS
JIOTIOJIHUTE/IbHBIX MCTOUHUKOB BbIZEIATh HHGOpMalMI0, KOTopast

AB/IAETCA HpOTHBOpG‘-IHBOﬁ WJIA MOKeT OBITh HeAOCTOBepHOf/i
HCIOJ/Ib30BaTb TP  BBITIOJIHEHHUHU y‘JE6HBIX 3a,anHfI Hay4HO-

TIOTYJISIPHYIO JIUTepaTypy (M3UUYecKoro cojep)kaHusl, CIpaBOYHbIe

MaTepuasbl, pecypcbl ceTd VIHTepHeT; BJafieTb TpPUEMaMHU




1.19

KOHCITIeKTHPOBaHUs TeKCTa, rnpeobpa3oBaHus MHGOPMAIMM U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE MUCbMEHHBIE M KPAaTKHE YCTHbIE COOOIIEeHUS,
00006111as1 MH(MOPMALMI0O W3 HECKOJBKUX HCTOUHHUKOB (DHU3UUECKOTro
CoZiep>KaHUsl, B TOM UHC/Ie TYyO/JMYHO TIPeJCTaB/IsATh pe3yJ/bTaThl
MPOEKTHOM WM MCC/Ie/oBaTeNbCKOW  esiTeIbHOCTA, TIPU  3TOM
rPaMOTHO MCI0J/Ib30BaTh M3Y4Y€HHBbIM MOHATUMHBIA ammapar Kypca

(bU3MKU, COMTPOBOKJATh BBICTYII/IEHWE TIpe3eHTalen

1.20

TIpYU BBITIOJTHEHWH YUeOHBbIX TPOEKTOB W UCCIe[0BaHUM (DHU3UUeCKUX
TIPOLIECCOB pacrpefieiiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaB/IeHHBIMU 3a/layaMH, CJIeIUTh 3a BBIOJHEHHWEM I/1aHa [|eHCTBUM
Y KOpPEeKTHPOBaTh €ro, aZilekBaTHO OlleHWBaTh COOCTBEHHBIN BK/aj B
JesITe/IbHOCTD TpYMIbI, BBICTPauBaTh KOMMYHUKaTUBHOE

BBBI/IMO/:[EI‘;ICTBI/IQ, TMpOSABJIAA TOTOBHOCTb pa3peliaTb KOHCl)J'II/IKTBI

9 KJTACC

Kop

TIPOBEPSEMOTO
pe3y/bTara

1.1

1.2

ITpoBepsieMbIe NPeIMETHLIE PE3YJ/ILTaThl OCBOEHHS OCHOBHOM
o6pa3oBaTe/bHO¥ IMPOrpaMMBI OCHOBHOT'O 00111ero 06pa3oBaHus

HCIO0J/Ib30BaTh U3yUE€HHBIE TTOHATUSA

pPa3/inuaTh ABJIEHUA TI0 OIMMMCAHUIO HUX XdPAKTEPHBIX CBOMCTB U Ha

OCHOBE OIBbITOB, J€MOHCTPUPYIOLLMX /JaHHOe (pr3nuecKoe siBjieHUe

1.3

pacrio3HaBaTh IIPOsIB/IEHHME M3YUEHHBIX (PM3UUeCKHX SBJIEHUW B
OKpy’KarollleM MHpe, B TOM 4yucie (u3nyecKue SIBJIeHUSI B MPUPOJe,
TIpYA 3TOM TIepPeBO/IUTh TMPAKTUUECKYI0 3a7iauy B yueOHYIO, BbIZE/STh

CyleCcTBeHHble CBOMCTBA (TIPU3HAKKN) PU3NUECKUX SIBJIEHUM

1.4

OTNHMChIBaTh H3YyYeHHble CBOMCTBA Tel U (U3NUYeCKUe SIBJIEHUS,
VCTIO/Ib3Yysl  (PU3MYeCcKue BeJWYMHbI, TP ONMCAHUUA TIPaBUJILHO
TpPakToBaThb  (U3MYECKUM  CMBICA  HUCHO/b3yeMbIX  BeJWYMH,
0003HaueHust U eJUHULIbI (PHU3UUECKUX BeJIMUMH, HAaXOAUTh (OPMYIIbI,
CBSI3bIBAOLL[ME  [IAHHYIO (DM3UYECKY0 BeJWYMHY C  JPYTUMHU
Be/lMYMHAMM, CTPOUTb  TIpadMKud  M3YyUeHHBIX  3aBUCHMOCTeHN

(bu3rUecKUx BeIMUrH

1.5

XapaKTepru30BaTh CBOMCTBA Tesi, (pu3nueckue SIBJIeHUS U TIPOLIECCHI,




VICTIO/Ib3YSl HW3YYeHHble 3aKOHbI, MPU 3TOM [laBaTb CJIOBECHYIO
(hopMy/nMpOBKY 3aKOHAa W  3alMChiBaTb €ro MaTeMaThyecKoe

BbIpaKeHUe

1.6

00BsCHATH (hr3MUecKue MPOLIeCChl U CBOMCTBA TeJsl, B TOM UWC/Ie U B
KOHTEKCTe CUTyaluli IIPaKTUKO-OPUEeHTHPOBAHHOIO  XapakTepa:
BBISIB/ISITH [IPUUMHHO-C/Ie/ICTBEHHBIE CBSI3U, CTPOUTH 00bsiCHeHHe 13 2
— 3 JIoOrMYecKUX MLIaroB C TMOMOLIbK0 2 — 3 M3YyYeHHBbIX CBOWCTBA

(bu3nuecKux siBjieHnH, (hr3MUYeCcKrX 3aKOHa UM 3aKOHOMEPHOCTU

1.7

pelllaTh pacuéTHble 3ajauu (omuparoluecs Ha cucteMy u3 2 — 3
ypaBHEHMI), WCIOMb3ysl 3aKOHbI W (DOPMyJibl, CBSI3bIBAIOIIME
(u3nMyeckrie BeJIMUMHBL: Ha OCHOBe aHa/lW3a YCJIOBUS —3afauu
3aMuChiBaTh KPAaTKOe YC/IOBWE, BBLIABIATH HEAOCTAMOI[UE WU
130BITOUHBIE [JaHHbIe, BHIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOJUMBIE
JUI pellleHus], TPOBOAWTL PACUyeThbl W OL[€HMBATh PeajMCTUUHOCTh

T0JIyUeHHOTr0 3HaueHus (PM3UUeCcKOi BeTMUMHbI

1.8

pacrio3HaBaTh MPOOJIeMbl, KOTOpble MOXXHO peILIUTb TIPHU TIOMOIIN
(hr3rUeCcKUx MeTO/I0B, MCIIO/Ib3Ysl OMMCAHKE UCCIe[OBaHUs, BbIIENSTh
TipoBepsieMoe TIPeATo/IoyKeHre, OLleHMBaTh TPaBUILHOCTb TOPsAKa
TIpOBeJIeHUs] UCC/Ie/IOBaHusl, [ie/laTb  BBIBOJbl, HWHTEPIIPETHPOBATh

pe3y/bTaThl HAO/TFO/IEHNH 1 OTTIHITOB

1.9

NPOBO/IUTH OTBITBI TI0 HaOMIO/IeHNI0  (U3UYEeCKUX SIBIEHWN WU
(M3MUeCKNX CBOMCTB Te/: CAMOCTOSTE/NILHO COOMpaTh YCTAaHOBKY W3
n30bITOUHOrO Habopa 00OpY/IOBAaHUS, OMHUCHLIBATH XOZ OMbITA W €ro

pe3ysibTaTbl, POPMY/IMPOBATh BbIBO/IbI

1.10

1.11

MPOBO/IUTh TIpM  HEeOOXOAMMOCTH CEpPUI0 TIPSMBIX  H3MEPeHHH,
orpefensisi CpeJjHee 3HaueHWe H3MepsieMOW BeJUurHbI ((POKyCcHOe
paccTosiHue cobuparomiell MH3bI), 000CHOBBIBaTH BBIOOp crocoba

v3MepeHusi (M3MepUTebHOTO rpubopa)

MIPOBOJUTL HCC/eJOBaHUE 3aBUCUMOCTeH (DH3UUECKUX BEIUUYUH C
WCTIO/Ib30BaHUEM TMPSIMBIX HM3MepeHUWi: IMJIaHWpOBaTh MCC/e[0BaHue,
CaMOCTOSITeJTbHO COOMpaTh YCTAaHOBKY, (HUKCHPOBATh pe3y/bTaThbl
TIOJTyYeHHOM 3aBUCHMOCTH (M3MUeCKHX BeMUYMH B BUZe TaOmuIu

Fpaq)I/IKOB, AeJ1aTb BBIBOJEI I10 Pe€3y/ibTaTdM NCC/1e JOBaHWA

1.12

MpOBOIWTH KOCBE€HHbIe HN3MepeHus (I)I/IBI/I‘-IGCKI/IX Be/IMYUYHH!

TUIaHUPOBaTh M3MepeHusi, COOMpaTh JKCTIePUMEHTaTbHYI0 YCTaHOBKY




MW BLIIIOJIHATE HW3MeEpeHHd, cCaeayd Hpe,qHO)KeHHOﬁ HWHCTPYKLNH,
BBIUYHUC/IATE 3HAUYE€HHE BE/JIWYWMHBI W dHA/IM3WPOBATH I10JyYeHHBIE

pe3y/bTaThl C YUETOM 3a/laHHOM TTOTPeITHOCTUA U3MepeHU

1.13

1.14

cobmofath MpaBWla TeXHUKU Oe3omacHocTd TIpy pabore C

nabopaTopHbIM 000pyJ0BaHEM

pa3/inyaTh OCHOBHbIE TIPHU3HAKU WU3YUYeHHBIX (PM3NUYEeCKUX MOJesieil:
MareprasibHasi TOUKa, abCOMOTHO TBEp/0€e Teso, TOUeUHbI UCTOYHUK
CBeTa, JIy4, TOHKasl JIMH3a, IJlaHeTapHas MoJelb aTOMa, HYK/IOHHas

MO/ieJ/ib aTOMHOTO sifipa

1.15

1.16

XapaKTepr30BaTh TMPUHLIAILI [IeHMCTBUS W3YUYeHHBIX TIPUOOPOB U
TeXHUUeCKUX YCTPOWCTB C OINOPOM Ha WX OMNMCAHUS, HCTIOJb3Ys
3HaHWA O CBOMCTBAaX (H3WUECKUX SBJIEHUHM W Heo0XOoAUMbIe

(u3ryeckrie 3aKOHOMEPHOCTH

WCIO0/Ib30BaTh CXeMbl U CXeMaTUYHble DUCYHKU H3Y4YeHHBIX
TeXHUYECKUX YCTPOMCTB, HU3MepUTEJIbHbBIX nipubopoB u
TeXHOJIOTUYEeCKUX TIPOL[ECCOB TPH pelleHUH yueOHO-TPaKTHUeCKUX
3ajlau, ONTHUECKUE CXEMbI /ISl TIOCTPOEHUS U300pakKeHUH B MJIOCKOM

3epKasie ¥ cobuparolei TMH3e

1.17

NPUBOJUTL TIPUMEpPbI  (HAaXOAWThb WH(GOpPMALMI0 O TMpPUMepax)
MPAaKTUYECKOT0 MCI0/Ib30BaHUsl (DU3MUECKUX 3HAHWH B TOBCEHEBHOMN
JKHU3HU J1s1 oOecrieueHus1 6e301MacHOCTH TPH 00OpalljeH|uH ¢ IprOoopamMu
U TeXHUWYECKMMU YCTPOMCTBaMH, COXPAaHEHWsS  3[0pPOBbS U

co0JTr0IeHNst HOPM KOJIOTHUYECKOTO TTOBe/IEHUST B OKPY)KAIOLL[eH cpejie

1.18

OCYILIeCTB/ISITh MOWCK MH(MOpMaLyK (H3UUecKOro COoZiepKaHusi B CeTH
VHTepHeT, caMocTOsiTelbHO (OPMYJMPYSl TIOMCKOBBIM  3ampoc,
HaXxOAUTb TyTH  Ofpejie/ieHUsi  JOCTOBEPHOCTU  TOJIyUeHHOU
vH(pOpMaLMM Ha OCHOBE MMEIOIIUXCS 3HAaHWUM U [OTOJIHUTEIbHbIX

HCTOYHUKOB

1.19

WCII0/Ib30BaTh TIPM  BBIMOJTHEHWM  Y4eOHBIX 3aflaHUi  Hay4HO-
MOMY/ISPHYIO JIUTEpaTypy (PU3MYecKoro CoJeprkaHusl, CIIpaBOUHbIE
MaTepuasbl, pecypcbl ceTd VIHTepHeT; BiaZieTb IpUEMaMH
KOHCITIeKTHPOBaHUs TeKCTa, TpeoOpa3oBaHusi WH(GOpPMALMU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

C0O34aBaTh CcOOCTBEHHBbIE TMHCbMEHHbIE U YCTHEIE COO6H.[€HI/IH Ha

OCHOBe€ I/IH(I)OpMaLII/II/I N3 HEeCKOJ/IbKMX HCTOYHHKOB (bI/I3I/I‘JECKOF0




cofiep>KaHusi, MyOJMUHO TIPe/ICTaB/SATh Pe3y/bTaThl MPOEKTHOM WU
YCCIIe/loBaTeTbCKOW JiesiTe/TIbHOCTH, TIPYA 3TOM I'PaMOTHO MCIO/Ib30BaTh
W3yuYeHHbIM TOHATUWHBINA afmapaT KM3yyaeMoro pasfena (U3UKu u
COTIPOBOXKZAThH BBICTYIUIEHHE Tpe3eHTalyeil ¢ yu4éToM ocobeHHOCTel

ay[JUTOPUU CBEPCTHUKOB

1.21

TIPY BBITIOJTHEHUM Y4eOHBIX MPOEKTOB M MCC/IeOBaHUN (HHU3UUeCKUX
TIPOLIECCOB pacrpe/iefisiTh 00SI3aHHOCTH B TPYIINe B COOTBETCTBUM C
MOCTaB/NeHHbIMUA ~ 33/ladyaMM, C/eJUTb 3a BBINIOJHEHWEM IljlaHa
JeMCTBUN U KOPPEKTUPOBATh €ro, aJleKBaTHO OLIEHUBaTh COOCTBEHHBIN
BK/aJ, B [leATe/lbHOCTb TIPYMIbl, BbICTpauBaTb KOMMYHHKaTHBHOE

BBHI/IMO/:[EI‘;ICTBHE, TMpOSABJIAA TOTOBHOCTb pa3pelidTb KOHCl)J'II/IKTBI




I[TPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUA

7 KJIACC

Kopg,

paszena Kog snemeHnTa
T

HpOBEpHEMI:Ie 3JIEMEHTBI COAEPIKAHHS

®U3UKA U EE POJIb B [IO3HAHNM OKPY>XAIOIIIET'O MHUPA

1.1

®usrka — Hayka O T1pupoge. HABneHWs TPUPOBL.
du3nyeckue  gBJEHUA: MeXaHUYeCKHe,  TerlIOBbIe,

J3JIEKTPpHUY€CKHWEe, MarHUTHbIE, CBETOBbIE, 3BYKOBbLIE

1.2

®usnueckue BeqWuMHBL.  V3MepeHue  (H3MUYECKUX
BeMunH.  ®usnueckue  npubopel.  ITorpermHocTb

v3MepeHuil. MexayHapo/Hasi cicTeMa eJUHUL]

1.3

1.4

1.5

EcTecTBeHHOHAayUHBI MeTOJ, TIO3HaHWS: HaOMOIeHue,
MOCTaHOBKA HAay4yHOIr'O0 BOIPOCA, BbIJBW)KEHHE TUIIOTe3,
9KCIIEPUMEHT TI0 IIPOBEpKe THUIIOTe3, O00BbsSCHeHHe

Hab/IF0JaeMOro SIBJIEHUS
Onucanue (pU3MUeCKUX SIBJIEHUN C TIOMOLLBbIO MOJiesier

[TpakTrueckue paboThI:

###Par###l13MepeHne pacCTOSTHUN.
#H##Par##l3MepeHe 00bEMa JXUAKOCTH W TBEPJOrO
Tesa.

###Par###0npeeneHue pa3smepoB MaslbIX TeJl.
###Par###lIsmMepeHe  TeMrieparypbl IIpM  IIOMOLLU

JKUIKOCTHOI'O TEPMOMETPA U AdTUHKA TeMIIEPATYPhI

I[TEPBOHAYAJIBHBIE CBEAEHWA O CTPOEHIU BEIIECTBA

2.1

###Par###CTpoeHre BelllecTBa: aTOMbI U MOJIEKYJIbI, UX
pasMepsl. OMbIThI, JOKAa3bIBaroOL1e JUCKPEeTHOe CTpOeHue

BellleCcTBa

2.2

###Par### [IBrkeHre yactull Beljectsa. CBA3b CKOPOCTU
[IBIDKEHMS] 4acTWl] C TemnepaTtypoil. bpoyHoBckoe

JBIDKeHue, nuddy3us

2.3

B3auMopeicTBre yacTUL] BelllecTBa: NMPUTSDKEHUE U

OTTa/IKMBaHHE




###Par### ArperaTHble COCTOSTHUSI Bel[eCTBa: CTPOEHHe

ra3oB, >XUJKOCTe U TBEPABIX (KPUCTA/VIMYECKUX) TeJl.

2.4 B3auMoCBs3b MeXXJy CBOMCTBaMH BellleCTB B pa3HbIX
arperaTHbIX COCTOSIHUSIX U WX aTOMHO-MOJIEKYJ/ISIPHBIM
CTpOeHKreM

2.5 Oco6eHHOCTH arperaTHbIX COCTOSTHUM BO/IbI
[TpakTHUeckue paboThI:
###Par###0LeHKa AvamMeTpa aToMa MeTOZOM psSifioB (C
WCII0Nb30BaHUeM ¢oTorpaduii).

2.6 #H##HPar###ONBITEI TIO  HAOJIOZEHUI0  TEIJIOBOTO

pacllVpeHHus ra3os.
##Par###OnbITel MO0 0OHApY)KEHUIO [JeUCTBUS  CHJT

MOJIEKYJIAPDHOT' O TIPUTS>KEHUA

IBIDKEHUE Y B3AMMOJIEVICTBUE TEJT

31 MexaHuyeckoe JIBIDKeHUe. PaBHOMepHOe U
' HepaBHOMEPHOe [IBI)KeHHe
###Par###CKOpOCTb. CpepHss CKOPOCTb rnpu
3.2 HepaBHOMEPDHOM [JIBWJKEHWUU. PacuéT mnyTd U BpeMeHU
JIBIDKEHUS
fABnenvie wHepuuu. 3aKOH WHepuud. B3aumopencTBue
3.3 Te/l KaK NPUYMHA U3MEHEHHs] CKOPOCTU [JBUKEHHUs TeJl.
Macca Kak Mmepa UHepTHOCTH TeJia
34 #H##Par###lnoTHoCcTs  BeljecTBa. CBfA3bL IUVIOTHOCTU C
' KOJINYeCTBOM MOJIEKYJI B eJuHULe 00BEMa BelllecTBa
3.5 Cusla Kak XapakTepuCThKa B3auMO/IeCTBUS Tell
36 Cuna ynpyrocti U 3akoH ['yka. M3mepeHue cusbl C
. MOMOILIBIO MHAMOMETpA
3.7 #H##Par###ABnenre TAroteHus U cuna Tsokectu. Cusa
' TSDKeCTU Ha Apyrux IiaHetax. Bec Tesna. HeBecomocTs
3.8 Cuna TpeHus. TpeHue CKOJIb)KEHUS U TpeHUEe ITOKOS.
' TpeHue B rIpupoie U TEXHUKE
3.9 ###Par###Cno)keHve CU/, HarpaB/ieHHbIX T10 OJHOMU
' npsiMou. PaBHOeMCTBYIOL[ast CU
3.10 [TpakTrueckue paboThI:




OrnpefienieHde  CKOPOCTH  PaBHOMEDHOTO  JBHIKEHMSI
(apyka B JKUOKOCTH, MOJeNd  3JIeKTPUUeCKOro
aBTOMOOW/IA ¥ Tak janee). OmpefeneHve cpegHei
CKOPOCTH CKO/Ib)KeHWst Opycka WIM Iapvka TI0
HaKJIOHHOM  1uiockoctd.  OmpefeneHrde  TIJIOTHOCTH
TBEPAOr0 Tesa. OnbITHI, JeMOHCTpUpYOLLHe
3aBUCUMOCTh PAcCTsDKeHUs1 (AedopMaliiu) TIPY>KUHBI OT
MPWIOXKEHHOW  cujbl.  OmbIThL, I€MOHCTPHUPYIOLHe
3aBUCHMOCTb CHUJ/Ibl TPEHUS CKOJIb)KEHUSI OT Beca Teja U

XapakTepa COTPHUKACAIOIINXCs TOBePXHOCTeN

dusnyeckue sIBIEHUS B rpupoje: nmpuMepsbl ABWXEHUS C

3.11 pa3/IMUHbIMUA CKOPOCTSIMU B JKUBOW W HEXWBOW MPHUPOJE,
JleMICTBYE CU/IbI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHUUecKre yCTPOMCTBA: AUHAMOMETP, MOJIIUITHUKU
JABJIEHUE TBEPIBIX TEJ, )KUIKOCTE 11 I'A30B
41 HaBnenvie TBéporo Tema. CriocoObl yMeHbBILIEHUS W
' yBeJIMUeHUs /1aB/IeHus
42 [aBneHue ra3a. 3aBUCMMOCTb []aB/ieHUs rasa oT 00béMma,
' TeMIlepaTyphbl
43 [lepenaua faBneHus TBEPABIMUA TelaMH, >XUAKOCTIMH U
' rasamu. 3akoH Ilackass. [IHeBMaTHUeCcKyie MallluHbI
3aBUCUMOCTb  [IaB/IeHUs]  XKUJKOCTU OT  TTyOWHBL
4.4 I'uapocraTrueckuit mapasokc. Coobujaromyecs: CoCy/bl.
I'nppaBnrueckye MexaHu3Mbl
ATtMocdepa 3emn u atMocepHoe AaBieHre. [IprunHbI
s CYILIeCTBOBAHWSI BO3AYIIHOW 000/10uku 3eMid. OmbIT
' Toppuuenny. 3aBUCMMOCTb aTMOC(EPHOTrO ZaB/IeHUs OT
BBICOTBI HaJ yPOBHEM MOPSI
46 W3mepenue atmocdepHoro jaBrieHusi. [Ipubopbl Asist
' r3MepeHusi aTMOC(hepHOro JiaBjieHus
47 elicTBHe )XUAKOCTU U ra3a Ha MOIPY)KEHHOe B HUX TeJIO.
' BriTankuBatoias (apxumesioBa) cunia. 3akoH Apxrumeza
4.8 [1naBanue Tesn. BospyxoruiaBaHue
4.9 [TpakTHueckuie paboThI:




WccnenoBaHue 3aBUCMMOCTH Beca TeJia B BoJle OT 00bEéMa
MOTPY>KEHHOW B JKUJKOCTb 4acTh Tena. OnpezeneHue
BbITAZKMBalOIlel  CU/bl, [JEeNCTBYyIOIleM Ha TeJlo,
MOTPY)KEHHOe B JKUAKOCTb. [IpoBepka He3aBUCHMMOCTH
BbITaZIKMBAlOIlel CWIbl, [elCTByIollledd Ha Telo B
JKUJIKOCTH, OT Macchl Tena. OmbIThl, AeMOHCTPUPYIOLe
3aBUCMMOCTh BBITa/JIKUBAIOILle CU/IbI, JAeUCTBYIOIeN Ha
TEJI0 B XKUJKOCTH, OT 00BbEMa MOrpyKEHHOU B KUJKOCTh
yacTh Tela U OT  TUJIOTHOCTH  KUJKOCTH.
KoHcTpynpoBaHue apeoMeTpa WIM KOHCTPYMpPOBaHUe

JIOJKU U oIlpefiesieHue eé rpy30no4bEMHOCTH

dusnueckue  SBI€HUS B TpUpOZe:  BAMSHUE
4.10 aTMoc(epHOro JjaB/eHusl Ha )KUBOW OpraHu3M, rjiaBaHue

pBIO

TexHUUeCcKWe yCTPOWCTBA: COOOLIAOILMecs COCYy/[bl,
i1l YCTPOWCTBO  BOZOIPOBOJA, THUJpaBIAYECKUN IIpecc,

MaHOMeTp, OapomeTp, BBICOTOMep, TOPIIHEBOM HAcoC,

apeomeTp

PABOTA, MOIIIHOCTB, DHEPI'MA

5.1 MexaHnueckasi paboTta
5.2 MexaHnyeckast MOLLIHOCTb
3 [TpocTele  MexaHW3MbIL: pblyar, O/0K, HaK/JIOHHAas
' IJIOCKOCTb. IIpaBuiio paBHOBecus1 pbluara
5.4 [TpumeHeHMe MpaBU/Ia PAaBHOBECHS pbluara K 010Ky
«3o0/0T0€  mpaBuaOo»  MexaHUKU.  KosadouipmeHT
5.5 T10JIe3HOTO [IeHCTBUSI MeXaHu3MOB. [IpocTbie MexaHU3MbI
B OBITY U TeXHUKe
5.6 [ToTeH1ManbHast SHEPryUy Tena, MOAHATOrO Haj, 3eMJIén
5.7 Kunertnueckas sHeprus
g [TonHasg mexaHWueckasi SHeprvs. 3aKOH WU3MeHeHUs U
> COXpaHeHUs MeXaHUUeCKOM SHepruv
[TpakTHueckue paboTh:
5.9 #i#Par###Onpenenenue pabOTBl CUMBI  TPEHUS TIPU

PaBHOMEDHOM [BVDKEHHWHU Tejla 110 FOpH3OHTaﬂbHOﬁ




noBepxHoCcTU. lccnefoBaHWe yCIOBUM — PaBHOBECHS
poruara. W3mepenue KIIJI Hak/IOHHOM IUIOCKOCTH.

M3yueHre 3aKOHa COXpaHeHHs MeXaHUUeCKOM SHeprun

5.10

5.11

®dusryeckue sB/IE€HUSI B TIpUpPOJe: pbluark B Teje

yesioBeKa
TexHuueckde yCTPOWMCTBA: pblyar, TMOABWXHBIA U
HeTIOJIBI)KHBIA OJI0KM, HaKJIOHHAs TJIOCKOCTh, TPOCThIe

MeXaHM3MEbI B 6LITy

8 KITACC
Kopg,
Kop snemenra ITpoBepsieMble 3/1eMeHTEI COAlepyKaHMs
paszena
TEIIJIOBBIE ABJIEHUA
OcCHOBHbBIE  TIOJIOXKEHUS] ~ MOJIEKY/IIPHO-KUHETUUeCKON
61 Teopyy CTpoeHus BelecTBa. Macca U pa3Mepbl MOJIEKYJI.
' OnbITel, NOATBEPXKAAIOIME OCHOBHBbIE  [1OJI0KEHUS
MOJIEKY/IIPHOKUHETUYEeCKOU TeOpUH
Mogenu  TBEPJOro, JKHUAKOTO U  ra3000pa3HOro
6.2 cocTosiHMM BeljectBa. Kpucrannuueckue u aMopdHbie
Tesa
OObsICHeHHEe CBOMCTB Ta30B, >KUJKOCTEH U TBEPABIX Tes
6.3 Ha OCHOBe IIOJIO)KEHHUW MOJIEKY/IIPHOKUHETUUeCKOU
6
Teopuu
6.4 CMmauvBaHUe U Kalu/IsIpHbIe BJIeHUS
6.5 TerioBoe paciIvpeHue U cxkatue
66 Temneparypa. CBsi3p TeMmmepaTtypbl CO CKOPOCTbIO
' TEIJ/IOBOT'0 JABW)KEHHsI YaCTHUL]
6.7 BHyTpeHHsist sHeprusi. Ciocobbl U3MeHeHUs1 BHyTpeHHel
' SHepruu: Teriornepeziaua v coBepilieHre paboThI
6.8 Buzbl Teruionepesauy: TerioNnpOBOJHOCTb, KOHBEKLIUS,
' v3/lyyeHue
6.9 KomnuectBo  TersioTel.  YjenbHasgs  TeIIOEMKOCTb




Bel[eCTBa

TernmooOMeH U TeryioBoe paBHOBecHe. YpaBHeHHE

6.10
TeryIoBoro OanaHca
611 [1naBneHue u OoTBepJeBaHNe KPUCTA//IMYeCKUX BellleCTB.
' Y nenbHas TervioTa MnjiaB/IeHUs
[Tapoobpa3oBanne W  KOHJeHcalusi.  VicrapeHue.
6.10 Kuriennie.  YpenbHass  TeruioTa  TapooOpa30BaHMSL.
' 3aBUCHMOCTh TeMmriepaTypbl KUIEHUs] OT aTMOoC(epHOro
JlaBJIeHus
6.13 BnaxxHocts BO3myxa
6.14 OHeprus TOm/MBa. Y je/ibHasi TerjioTa CrOpaHust
[MpuHOMIIBL  paboTBl  TeruioBbIX  ABurarener  KII
6.15 TeIUIoBOro JBuraress. TerioBble [BUraTe/ M U 3aljura
OKpY)Karolllel cpe/ibl
3aKOH COXpaHeHHWs U IpeBpallleHNs] SHEPTUU B TeIJIOBBIX
6.16
rporieccax
[TpakTHyeckre paboThI:
#H#HPar###OnbITEI TI0  00HApY)KEHWIO /IeHCTBUS  CHUIT
MOJIEKYJ/IIPHOTO TIPUTSDKEHUS.
#HA##Par###ONbITEL 110 BbIPALLUBAHUIO  KPUCTAJIIOB
MOBapeHHOM COJIM WX caxapa.
HHHPar###ONBITEL 0 HAOIIOZEHHIO TErI0BOro
pacIIMpeHuUs Ta30B, )KUJKOCTel 1 TBEPABIX TeJl.
#iH#Par###OrnipeieneHrie aBjeHUsT BO3Ayxa B OasoHe
6.17 LITIPULIA.

HH##Par###ONBITBL,  @eMOHCTPUPYIOLLIME  3aBUCUMOCTh
JlaBJieHUs1 BO3/lyXa OT ero obbéMa M HarpeBaHUs WU
OXJIaXK/IeHUs.

###Par###[IpoBepka runoTesbl JTMHEMHOM 3aBUCUMOCTHU
JJIUHBL  CTO/0OMKA JKUJKOCTH B TEPMOMETPHUECKOMH
TpyOKe OT TemIiepaTyphbl.

#iH#Par###tHabmoneHue HW3MeHeHUs BHYTpeHHel

JHEPruM Tejla B pe3ysbTaTe Teruionepefaud W paboThI




BHELIHUX CUJL.
#iHPar###tliccnenoBanrie sIBJIeHUsT TeIJIooOMeHa TIpH
CMeIIMBaHWUU X0JIOAHOW U Tropsiueii BOABbI.
#HA##Par###Onpeenenue KOJINUeCTBa TeIUIOTHI,
TIOJTyUeHHOTO BOJIOW TIPH TeryiooOMeHe C HarpeThiM
MeTa/UTNueCKUM LIUIUHPOM.

#H##Par###OnpeneneHue y/ieJIbHOMU TerI0EMKOCTHU
Bell[eCTBa.

###Par##H#lcciefoBaHMe TIpoLjecca UCrapeHus.
###Par###OnpeieieHe  OTHOCUTE/IbHON  BJIQKHOCTH
BO3/yXa.

#i##Par###OnpesieieHre ye/IbHOU TeIJIOTHI I/1aB/eHUS

nba.

6.18

6.19

dusnyeckue sBJEHWS B TPUPOJE: TIOBEPXHOCTHOE
HaTsDKeHWe W KalWUIApHbIE SsIBIEHUST B TIPUPOJE,
KPUCTa/UTbI B TIpUpOZe, u3nyuenre CoJjiHLA, 3aMep3aHue
BO/IOEMOB, MOPCKHe Opu3bl; 0Opa3oBaHKe POCHI, TYMaHa,

WHes, CHera.

TexHuueckre  yCTPOWCTBA:  KalWLISIpbl,  MpPUMepbI
WICTI0/Ib30BaHUsl KPUCTAs/IOB, XUAKOCTHBIM TepMOMETP,
JaTUMK TeMIlepaTypbl, TepMOC, CHUCTeMa OTOIMJIeHUs
JIOMOB, TUIDOMETpPBI, TICUXPOMETp, TapoBasi TypOWHa,

JIBUraTesib BHYyTPEHHEr0 CrOpaHusl.

SJIEKTPUYECKUE N MAT'HUTHBIE ABJIEHVA

7.1

7.2

7.3

OJeKTpu3anus Tesl. [IBa poja 371eKTpUUeCcKux 3apsifioB

B3anmogencTere 3apsbkeHHbIX Tesl. 3akoH KysoHa
(3aBUCUMMOCTb CHUJIbI B3aUMOJENCTBUS 3apsDKEHHBIX Te OT
Be/TMYMHBI 3apsi/IoB U PACCTOSTHUS MEXX/Y TeJlaMU)

OJieKTpyuueckoe rosie. HarpsykéHHOCTb 3/IEKTPUUECKOro
nosi. [IpyHIMO CyneprnosviuM 3/7eKTpUYecKux I10J1en

(Ha KaueCTBEHHOM ypPOBHE)

7.4

Hocutenn snekTpuyeckux 3apsifioB. OJleMeHTapHBIM

y/ieKTpuueckuil 3apsisi. CtpoeHue aroma. [IpOBOAHUKM U




JV3IeKTPUKA

7.5 3aKOH COXpaHeHHUs 3JIeKTPUUYeCKOro 3apszia
. ONeKTpUUeCcKUud  TOK.  YCIOBUS  CYLECTBOBAHUS
' 3/71eKTPUYeCKOro Toka. MICTOUHHMKM MOCTOSIHHOIO TOKA
25 [elicTBYS 3/1eKTPUUECKOT0 TOKa (TeryioBoe, XUMHUUYeCKoe,
' MarHUTHOE). DJIeKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax
- OnekTpuueckass Lernb. Cuia ToOKa. OJIEKTPUYECKOe
' HarpsbkeHue
29 CorpoTyBiieHHe TIPOBOJHYKA. Y le/IbHOe COIPOTHUBIIEHUE
' Bell[eCTBa
7.10 3akoH Oma /1j1g yyacTka Liernu
[TocnenoBarenpHOE W mapajjie/lbHOe — COeJlMHeHHe
7.11
TIPOBO/IHUKOB
Pabora W MOIIHOCTh 3JEKTPUUECKOTO TOKAa. 3aKOH
7.12
[xoyns — JleHua
13 OnekTpuueckye IeNMd W TOTPeOUTeNN 3/IeKTPUUYeCKOMH
' 3Hepruu B ObITy. KopoTKoe 3ambikaHue
[TocTosiHHBIe MarHuTBL. B3anmogelcTBUe TOCTOSTHHBIX
7.14
MarHuTOB
715 MaruutHoe mosie. MarHutHOoe T1IoNe 3eM/IU U ero
' 3HaueHue Ji/1s )KU3HU Ha 3emiie
716 OmnbIT Opcresa. MarHuTHOe 110/1e 3/IeKTPUYeCKOro TOKa.
' [IpyMeHeHHe 371eKTPOMAarHUTOB B TEXHUKE
[eiicTBe MarHUTHOTO MO/ Ha TPOBOJHUK C TOKOM.
717 OJIEKTpPOJBUraTe/Ib IOCTOSIHHOIO TOKa. Vcriosib3oBaHue
' 37IeKTpO/IBUraTesiell B TeXHUYEeCKUX YCTPOMCTBaXx U Ha
TpaHCIIopTe
718 Oneitel dapasied.  fIBneHne  371€KTPOMarHUTHOM
' vHaykouu. I1pasusio JleHna
OnekTporeHeparop. CriocoOmI TOJTyUeHUsT
7.19 3/1IEKTPUYeCKOU SHepruu. O/1eKTPOCTaHLIUU Ha

B0O300HOB/ISIEMBIX HCTOUHHKAX SHEpPruu




7.20

[TpakTrueckue paboThI:

OmnbIThl TI0 HAOJIOJEHUIO 37IeKTPU3al[uM Tell UHAYKLeH
Yl TIPY COTTPUKOCHOBEHUHU.

VccnepoBanue [eMCTBUSL  37€KTPUYECKOrO IO/ Ha
TIPOBOZIHUKM U JU3JIEKTPUKHU.

Cbopka U mpoBepka pabOThl 3/IEKTPUUECKOU I[eTH
MOCTOSIHHOTO TOKa.

V3mepeHue U perynvpoBaHue CUIbI TOKA.

V3mMepeHue U peryivpoBaHue HarpspKeHHUs.
VccnenoBanue 3aBUCMMOCTH CUJIBI TOKa, UAYIIETO uepe3
pe3ucCTop, OT COTPOTHBJIEHUS] PE3UCTOpPa U HaMpshKeHUs!
Ha pe3ucCTope.

OnebITEI, JleMOHCTpUpYIOILIHe 3aBUCUMOCTb
3/IeKTPUYECKOT0 COTPOTUB/IEHUS] TIPOBOJHMKA OT €ro
JJIVHBI, TIJIOL[aU TTONIepeYHoro ceueHus ¥ MaTepurarna.
[IpoBepka mpaBu/la C/AOKEHUS] HAMpsUKeHUW  TIpU
1ocJiefloBaTe/lbHOM — COeJJUHEHUU [IBYX Pe3HCTOPOB.
[TpoBepka mpaBwia Jjisi CUIbl TOKa TIPU TapasiesbHOM
coeivHeHWW  pe3ucTtopoB.  OmpezseneHne  pabOTHI
3/IeKTPUYECKOr0 TOKa, WAYLIero uyepe3 pe3uCTOp.
OmnpefeneHrde  MOLHOCTA  3JIEKTPUYECKOrO  TOKa,
BbIZle/isieMoi Ha pe3ucTope. VccienoBaHue 3aBUCUMOCTH
CWIbl TOKAa, UAYILEro uyepe3 JIaMIIOUKy, OT HarpshKeHUs!
Ha Hel. Onpesenenne KII/I HarpeBatesns. VccnenoBanue
MarHUTHOTO B3aWMOJENCTBUS TOCTOSIHHBIX MAarHWUTOB.
V3yyeHre MarHWTHOTO T0JIs IOCTOSIHHBIX MarHUTOB MPU
ux o0beuHEHWHW U pasjesneHun. VcciemoBaHue
JIeNCTBUS 3/IEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
OnbIThl,  /[AeMOHCTPUPYIOLME  3aBUCUMOCTb  CHIJIbI
B3aUMO/EMCTBUS KAaTYLIKU C TOKOM M MarHuTta OT CHJIbl
TOKAa U HarnpaB/ieHusi TOKAa B KaTylike. V3yueHue
JleMICTBUSI MarHWTHOIO TOJII Ha NPOBOJHUK C TOKOM.

KoHcTpyupoBaHue u H3yueHue paboThI




3/1eKTPOBUraTeIsl. N3mepenue KII[
3/1eKTPOZBUraTe/IbHON YCTaHOBKH. OnbIThI 1o
VICCJIe/IOBAHUIO SIBJIEHUS] 3/IEKTPOMarHUTHOM WHIYKLIWU:
VCC/Iej0OBaHMe M3MEHeHUM 3HaueHusl U HarpaB/ieHUs

VH/YKI[HOHHOTO TOKa

7.21

7.22

dusnyeckue sBeHHs B TIPUpOJe: 3JIeKTpUUYeCcKUue
sB/ieHUsT B atMocdepe,  3/eKTPUUECTBO  KUBBIX
OpraHM3MOB, MarHWTHOe ToJie 3eMJ/u, Japekd I0JH0COB,
POJIb MarHUTHOTO TIOJIST [i/IsT JKU3HU Ha 3emsie, TIOJsSIpHOe

CHUussHHUe

TexHuueckre YCTPOMCTBa: 3/1IeKTPOCKOM, amIlepMeTp,
BOJIbTMETDP, Pe0CTaT, CUETUMK 3/IeKTPUUYEeCKOW SHepruu,
3/IeKTPOOCBETUTE/IbHBIE ~ TPUOOpBI,  HarpeBaTe/bHbIE
3/IeKTPOTIPUOOPEI (mpumepsl), 3/1eKTpUUecKue
TipeJOXpaHUTeNM, 3JIeKTPOMarHUT, SJIeKTPOJBUTaTe b

MMOCTOSAHHOI'O TOK4, reHepaTop INIOCTOAHHOI'O TOKA

9 KITACC
Kop
Kop snemenTa ITpoBepsiemble 371eMEHTHI CO/IePKaHUS
paszena
MEXAHMYECKUE ABJIEHUA
81 Mexanuueckoe [BwkeHuhe. MarepuasnbHasi TOUKa.
Cucrema orcuéra
8.2 OTHOCUTETBHOCT MEXaHUYECKOT0 IBMKEHUS
8.3 PaBHOMepHOe NPSIMOJIMHENHOe JBY)KEHHe
3 ###HPar#H#HepaBHOMepHOe NPSIMOJIMHENHOE JBYKEHNE.
8.4 CpenHsii YW  MrHOBEHHass CKOpPOCTb Tejia  MpHU
HEepaBHOMEPHOM /[IBW)KEHUU
a5 YckopeHue. PaBHOyCKOpeHHOe MPSIMOTMHENHOE
JIBIDKeHUe
8.6 ###Par###CBo0OoHOe naseHre. OnbITh [amuies
8.7 ###Par###PaBHOMepHOe [BWXEHHWE 10 OKPYKHOCTH.




[Mepuog u yacrora obpaijeHus. JIuHelHasi U yriaoBas

ckopocTH. LleHTpOoCTpeMUTENTbHOE YCKOPEeHHe

8.8 [TepBe1i1 3akoH HbtoTOHA

8.9 Bropoi1 3akoH HeroToHa

8.10 Tpetuit 3akoH HetoToHa

8.11 ###Par###] [ppHLUI CyTIeprio3uLuu CUI

8.12 Cwuna yripyroctu. 3akoH I'yka
) #H##Par###Cuna TpeHUs: Cula TPEeHUs CKOJIb)KEeHMUS,

513 Cu/ia TPeHUs I0KOos1, APYrue BU/bl TPeHUs

g #H##Par###Cuna TKeCTU U 3aKOH  BCEMHUPHOIO
i TSACOTEHUs. Y CKOpeHre CBOOOHOT0 MazieHust

815 Oewxkenve  r1aHer  Bokpyr  CosHua.  IlepBas
' KOCMUUecKasi CKopocTb. HeBeCcOMOCTB U nieperpysku

816 PaBHOBecre MaTepraIbHOM TOUKH. AOCOTFOTHO TBEPAOE
' TeJs10

8 ###Par#H#PaBHoBecre TBEPZOro Tena C 3aKpernaiéHHOU
A7 OCBbI0 BpaujeHus. MomeHT cuibl. LIeHTp TsKecT!

8.18 Vmmynbc Tena. Vi3smeHeHue umiysibca. VIMITy/ibC CUJIbI

8.19 3aKOH COXpaHeHUs UMITY/IbCa

8.20 #H##Par###PeakTUBHOE JBIKEHUe

8.21 MexaHnueckasi paboTa ¥ MOIIIHOCTb

8.2 Pabora cun TsKecTH, ympyroctd, TpeHus. CBsi3b
' JHEPrUU U paboThI

893 [ToreHuanbHass 3SHepruss Teja, TMOJHATOTO  Haf,
' TIOBEPXHOCTBIO 3eMJIU

8.24 [ToTeHLManbHAas SHEPryst CKaTOM NPY>KUHbI

###Par###KuHeTueckass  3Heprus. Teopema o
825 KUHETUYeCKOU SHeprumn
8.26 ###HPar#H##3aKk0H COXpaHeHUs] MeXaHU4eCKOU SHeprumn
[TpakTrueckue paboThI:
897 OnpejienieHne cpefiHell CKOPOCTU CKOJIb)KeHUsi Opycka

WIA [OBWKEHUA IIdpUKa TII0 HAK/IOHHOH TIJIOCKOCTH.

OnpezeneHye yCKOpeHHUsI Tejla TIPY PaBHOYCKOPEHHOM




8.28

8.29

JBWKEHUH 110 HAaK/IOHHOW TIJIOCKOCTH.

WccnenoBaHve 3aBUCHMOCTH TYTH OT BpeMeHM IIpU
PaBHOYCKOPEHHOM [JBI)KeHUY 6e3 HauaIbHOM CKOPOCTH.
[IpoBepka rumoTe3bl: ec/ld TPU PABHOYCKOPEHHOM
JBIWKeHUN 0e3 HayalbHOM CKOPOCTU MYTH OTHOCSTCS
KaK psJ, HEUéTHbIX 4YMCel, TO COOTBETCTBYIOLIME
MIPOMEXXYTKHU BpeMeHU OJJUHAaKOBBbI.

WccnenoBaHye 3aBUCUMOCTU CUJIbI TPEHUSI CKOJIbXKEHHS
OT Cuiabl HOpPMajabHOrO JaBneHust. OripefesieHye
Ko3QduLieHTa TpeHUsi CKosbKeHUs. OrnpeeneHue
JKECTKOCTH TIPYKuHBI. OrnpeziesieHe pabOThl  CHUJIBI
TPeHUsI TIpM DPaBHOMEPHOM /IBIKEHMM Tela IO
rOpH30HTa/IbHOM ToBepxHOCTH. OrpeseneHre paboThI
CU/Ibl  YOPYrocTd  TpU  TogbéMe  rpysa C
WCIIO/Ib30BaHUEM  HETIOABIDKHOTO U TIOJBM)KHOTO

0/10K0OB

du3nyeckre SIBeHHs B MPUPO/e: MPUIMBBI U OT/IUBHI,
aBKeHHe TiaHeT COJIHEYHOH CUCTeMBI, peaKTHBHOE
JIBIDKEHUE >KUBBIX OPraHK3MOB

TexHWUeCKWe  yCTPOMCTBA:  CIMAOMETP,  JIaTUYHKH

MOJI0KeHUS, PACCTOAHUA U YCKODEHHS, PAKEThI

MEXAHNMYECKHNE KOJIEBAHWA 11 BOJIHBI

KosnebatenbHoe gBrkeHre. OCHOBHbIE XapaKTEePUCTUKU

o1 Kosie0aHUM: TIepro/, YaCTOoTa, aMIIUTY/1a
9.9 MaTeMaTruuyecKuii u NIPY>KUHHBIN MasTHUKU.
' [MpeBpaliieHKe SHepPryu MpH KojebaTeTbHOM IBUKEHUN
93 3aTtyxarwoiue KosiebaHusi. BbIHYX/eHHbIe KosieOaHHsI.
' Pe3onaHc
MexaHuueckre BOHbL. CBOMCTBA Me@XaHUYECKHUX BOJIH.
54 [TpogonbHBIE U TIOTIepevHble BOMHBI. [lIMHA BOJHBI U
' CKOPOCTb eé pacnpocTpaHeHust. MexaHuuyecKre BOJTHbBI B
TBEP/IOM TeJjle, CeliCMHUYeCKe BOJIHBI
9.5 3ByK. ['/DOMKOCTB ¥ BbICOTa 3BYKa. OTpakeHue 3ByKa
9.6 WHppa3ByK U ynbTpa3sByK
9.7 [TpakTrueckue paboThI:




OmnpepneneHve 4acTOTbI W Tlepuojia  KosiebaHWM
MaTeMaTUueCKOro MasiTHUKa.

OmnpepneneHve 4acTOTBI W Tepuojia  KosebaHuM
MPY>KUHHOT'O MasiTHUKA

WccnenoBaHre 3aBUCUMOCTA —Tiepuojia  KoseOaHUi
MO/IBELlIEHHOT0 K HUTA Tpy3a OT [JIMHbl HUTH.
WccnenoBaHre 3aBUCMMOCTA — Tiepuojia  KosebaHui
MPY)KMHHOTO MasiTHMKa OT Macchl rpy3a. [IpoBepka
HEe3aBUCUMOCTU nepro/ia KosiebaHuM rpy3a,
MO/IBELlIEHHOT0 K HUTH, OT MacChl TPy3a U >KECTKOCTH

MIPY>KUHBL. MI3MepeHue ycKopeHUst CBOOOHOTO TIa/IeHUsT

dusnyeckue siIBJIeHUs B TIPUPOJe: BOCIIPUSITHE 3BYKOB

9.8 JKUBOTHBIMH, 3eMJIeTpsICeHre, CeMCMUUYeCKHhe BOJIHBI,
L[yHaMH, 3X0
99 TexHuyeckKre YCTPOMCTBA: 3XOJIOT, MCII0/Ib30BaHUe

yJIbTPa3ByKa B ObITY U TEXHHKE

SJIEKTPOMAT'HUTHOE IIOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

BHEKTpOMaFHI/ITHOE I1oJjie. SJIeKTpOMaFHI/ITHbIe BOJIHBI.

104 CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH
10.2 [1Tkasia 3/1eKTPOMarHUTHLIX BOJIH
103 OnekTpomMarHuTtHasi npupoga cBeta. CKOpPOCTb CBeTa.
' BonHoBBIe cBoMCTBa CBeTa
10 [TpakTryeckue pabOTHI:
10.4 V3yueHre CBOWCTB 37€KTPOMAarHUTHBIX BOJH C
TIOMOII[bI0 MOOHM/TBHOTO TesieoHa
du3nyeckre sB/EHHMS B TpHUpOJe: OHoormyeckoe
10.5 JlericTBue BUJIMMOTO, y/IbTPa(rOIETOBOTO v
PEHTTeHOBCKOr0 U3/TyUeHUU
10.6 TexHuueckue yCTPOMCTBa: WCI10/Ib30BaHKe
' 3/1eKTPOMAarHUTHBIX BOJIH [I/Is1 COTOBOU CBSI3U
CBETOBBIE SABJIEHUA
" 11.1 JIyueBas moze/nb cBeTa. VICTOUHUKY CBeTa
11.2 [IpsiMoHEeHOe pacripoCTpaHeHre CBeTa
11.3 Otpaxenue cseta. [110cKOe 3epkasno. 3aKOH OTpaKeHus




CBETa

[Tpenomnenue cBeTa. 3aKOH IIpeJIOMJIEHUSI CBeTa.

4 ITonHOe BHyTpeHHee OTpakeHue CBeTa
11.5 JIunza. Xog yyuen B IMH3e
116 Ontuueckass cucrema ¢oroarnrmnapara, MHKPOCKONa U
' TesiecKorna
117 'ma3 Kkak onTuyeckass cucrema. bBaM30pyKocTh U
' Jla/IbHO30PKOCTh
118 Pasnoxxenue 6esoro cBeta B crieKTp. OnbiTel HbIOTOHA.
' CriokeHue CrieKTpasibHbBIX 1|BeTOB. [lucnepcus cseta
[TpakTrueckue paboThI:
#H##Par###lcciefoBanme 3aBUCUMOCTH yria
OTpa’keHusl CBeTOBOrO Jiyya OT yIvia [aJileHus.
#i#Par###l3yueHne  XapakTepUCTUK  W300pakeHUs
rpeZiMeTa B IJIOCKOM 3epKarie.
#H##Par###lcciefoBaHme 3aBUCUMOCTH yria
TIpeJIOMJIeHMs CBETOBOI'O Jjlyya OT yrja IlaJleHus Ha
119 IPaHULIE «BO3/YX — CTEKJIO».
' ###Par##llonyuenre u300pakeHHH C  TIOMOII[BIO
cobuparolei JIMH3bI.
###Par###0Onpesenene  (OKYCHOTO pacCTOSIHUSL U
OTITUYECKOM CHJTbI COOMPAIOILeH JTUH3BI.
##Par###OnbITl O pa3/iokeHHto 0Oeyoro cBeTa B
CIIEeKTP.
#H##Par###ONbITbl 110 BOCIPUATUIO LBeTa IpPeJMeTOB
MpU UX HaOJTFOIeHUH uepe3 1[BeTOBble (DUbTPBI
dusnueckue sBleHUs B npupoje: 3atMeHus Co/HLa U
11.10 JIyHbl, 1IBeTa TeJl, ONTHYECKUe siBJieHHUs B aTMocdepe
(uBet Heba, pedpakiiys, pasyra, MUpax)
11 TexHuueckue YCTPOMCTBA: OUKH, TIepPUCKOTI,
' (oToanmnapar, onTuYeckrue CBeTOBO/IbI
KBAHTOBGLIE ABJIEHUA
12 1 OrmeiTel Pe3epdopza v TulaHeTapHas MoJieflb aTOMa.

Mogens atoMma bopa




I/ICHYCKaHI/Ie W T1orjomeHne CBeTa dTOMOM. KBaHThI.

12.2
JIuHeluaTble CIIEKTPbI
12.3 PamvoakTBHOCTE. Anb(a, 6eTa- ¥ raMMa-u3/1yueHust
124 Crpoenue artoMmHoro szpa. Hyk/ioHHas Mogzesnb
' aroMHOTO0 sigpa. M130Toribl
125 PagvoakTtrBHbIe TipeBpailienus. [lepuog Tmonypacriaga
' aTOMHBIX s7iep
126 AnepHble peakuyu. 3aKOHbI COXPaHEHUs 3apsf0BOr0 U
' MacCOBOI'0 YHCeJI
12.7 OHeprus CBsI3U aTOMHBIX s/iep. CBs3b MacChl U S3HEpruv
128 Peakijuu crvHTe3a U fesieHus sgep. VICTOUHKWKY SHepruu
' ComHIia ¥ 3Bé37
12.9 fAnepHas 9HepreTuka. [lelicTBUe  paJOaKTUBHBIX
' V3/yuYeHUM Ha KUBble OpraHUu3Mbl
[TpakTrueckue paboThI:
HabmrofieHue CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 W3/Ty4YeHUsl.
VccnenoBanre TPeKOB: U3MePeHHEe 3HePruy YacTHLIbI
10 TOPMO3HOMY IyTH (110 (hoTOrpadusm).
V3mepeHue pain0akTUBHOrO (poHa
@dusyyeckue sBJIE€HUSI B IIPUPOZe: eCTeCTBeHHbIN
Pa/i0aKTUBHBIN ¢oH, KOCMUYeCKue JIyuy,
12.11 pafMOaKTUBHOE U3/IyYyeHUe TPUPOLHBIX MUHEepasoB,
JleiCTBME DPaJM0aKTUBHBIX H3/IyueHUM Ha OpraHu3M
yesioBeKa
1212 TexHuueckue yCTpOMCTBA: CIIeKTPOCKOII,

VH/IMBUYalbHBIA 103UMeTp, Kamepa BunbcoHa




I[TPOBEPAEMBIE HA OI'D ITO ®U3UKE TPEFOBAHUA K PE3YJIbBTATAM OCBOEHUSA
OCHOBHO¥ OEPA30BATEJILHOM ITPOI'PAMMBI OCHOBHOT'O OFIIIET'O
OBPA3OBAHUSA

Kog TTpoBepsiemMble TpeOOBaHUs K ITPeAMETHLIM pe3y/ibTaraM 06a30Boro
TIPOBEPSIEMOTO YPOBHs1 OCBOEHMS OCHOBHOM 00pa30BaTe/IbHO ITPOrpaMMbl OCHOBHOT'O
TpeboBaHMs ob6imero o6pa3oBanus Ha ocHoBe ®I'OC

[Monumanve posd  (U3MKK B  HAyyHOM  KapTHHE  MHpa;
cchopMHUPOBAHHOCTh 0A30BBIX TPeJCTAB/IEHHN O 3aKOHOMEPHOM CBSI3U
Y TI03HABaeMOCTH SIBJIeHUU MPUPO/bI, O POJIK IKCIIepUMeHTa B (hr3uKe,
0 cucteMoobpasymoiieit posii GU3NKK B Pa3BUTHH eCTECTBEHHBIX HayK,
1 TeXHUKW U TeXHOJIOTHH, 00 3BOMIOLIMY (DU3UUECKUX 3HAHWU U UX POJIH
B LIeJIOCTHOM eCTeCTBEHHOHAayuyHOM KapTWHe MHpa, O BKJaze
POCCHIMCKUX W 3apyOeXHbIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKH,
00bsICHEHHe TIPOLIECCOB OKPY’KAIOILero MUpa, pPa3BUTHE TeXHUKUA U

TeXHOJIOTUU

3HaHMs O BMJAax Marepuu (BeLeCTBO W TI0Jie), O [BIWKEHUM Kak
criocobe CyIrieCTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKY/ISIPHOU TeOpHU
CTPOEeHUs BellleCcTBa, O (U3UUECKON CYILHOCTU SIBJI€HWUN MPUPO/IbI
(MexaHWYeCKUX, TeIVIOBbIX, 3JIEKTPOMAarHUTHBIX M KBaHTOBBIX);
2 yMeHUe pa3/inyaTth sIBJIeHUs 110 OMMCAHUI0 UX XapaKTepHbIX CBOMCTB U
Ha OCHOBe OTbITOB, JIeMOHCTPUPYIOLUX JJaHHOe (U3HUUecKoe siBJIeHue;
yMeHUe pacrio3HaBaTh IPOsIB/ieHHMEe M3YyUeHHBIX (PU3MUeCcKUX siBIeHUN
B OKpY)KalollleM MUpe, BbIJe/sisi WX CYyIleCTBeHHble CBOWCTBA

(mpu3HaKM)

BJ'I&,E[EHI/IE OCHOBAaMH IIOHSITUHHOTO dlifiapaTa W CHMBOJJIMYECKOI'O

A3bIKd (1)I/I3I/IKI/I M HCII0J/Ib30BdHKWE HX [JId pelieHUs yT-Ie6HLIX 3da/iay;

’ yMeHHe XapakTepu3oBaTb CBOMCTBA Tes, (U3NuecKkue sIBJ€HUS U
TIPOLIeCCHI, UCTIONb3Ys PyHAAMeHTa/lbHbIe U SMITUPHUYeCKUe 3aKOHbI

A YMeHHe OMuChIBaTh W3yueHHbIe CBOWCTBA Tel U (u3nuuecKre sSiBJeHus],
VCTO/b3Ys (PU3NUeCKre BeMUHHBI
Bnasenne ocHOBaMM MeTOJOB HAyuyHOrO T[I03HaHUSI C YU4€TOM

c cobmozieHus rpaBus Ge3omacHoro Tpyzja: HabsrofieHHe (DHU3MUYecKuX

SBJICHUI:

yMeHHe CaMOCTOATe/JIbHO CO6I/IpaTb SKCIMepUMEeHTa/IbHYIO YCTdHOBKY




13 AaHHoro Habopa obopysOBaHUS IO WHCTPYKLIMU, OTMUCHIBATh XO[
OTIbITa U 3aMUChIBaTh €ro pe3yJibTaThl, (HOPMY/IUPOBAaTh BLIBOAbI;
TIpOBe/IeHNe TIPSMBIX U KOCBEHHBIX W3MepeHul (r3UuecKuX BeTMUrH:
yMeHHe TIJIaHUPOBaTh M3MEpPEeHHs, CaMOCTOSITe/IbHO CoOupaTh
9KCTIepUMEHTa/lbHyl0 ~ YCTAaHOBKY 110 WHCTPYKLMH, BBIUMCJISTH
3HaueHWe BeJIMUMHBI W aHaJU3UPOBaTh IOyUYeHHbIE DPe3y/bTaThbl C
Y4€TOM 3a/laHHOM TOTPEITHOCTU pe3y/IbTaTOB U3MepeHU;

TpoBeJileHNe  HEeCJIOXKHBIX  JKCIIePUMEHTabHbIX  WCC/Ie/JOBaHUM;
CaMOCTOSITEJTBHO ~ COOMpaTh  3KCTIepUMEHTaZlbHYyH  YCTAHOBKY W
MPOBOAUTL  WCCeloBaHWEe [0  WHCTPYKIUM,  TIPe/CTaB/sATh
TOJTyYeHHbIe 3aBUCUMOCTH (DHM3UYeCKUX BeJMUMH B BUZe Tabmuil u
rpadyKoB, YUUTHIBATh MTOTPELIHOCTH, [le/laTh BBIBOABI [0 pe3y/abTaTaM

Hncciaeg0BaHUsA

[ToHrMaHWe  XapaKTepHbIX  CBOWCTB  (DU3UUECKMX  MoJenei
(MaTepuanbHasi TOUKa, abCOIOTHO TBEPJOE Te0, MOJENH CTPOEHHUS
ra3oB, JKUAKOCTeM W TBEDABIX Tes, IUlaHeTapHash MOJeIb aToMa,
HYKJIOHHasi MOJie/lb aTOMHOTO $ijpa) U yMeHue TPUMEHATb WX [t

00bsICHeHUST PU3NUECKUX TIPOIIECCOB

YMeHre 0O0BSCHATH (hM3UUeCKHe TPOLeCChl W CBOWCTBA Tes, B TOM
yucie U B KOHTEKCTe CUTyaldid TPaKTUKO-OPHUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BbISIB/ISITh PUUUHHO-C/Ie[ICTBEHHbIE CBSI3U U
CTPOUThL OOBSICHEHHE C OTMOPOM Ha M3yueHHbIe CBOWCTBA (PM3UUECKUX

sIB/IeHUH, (U3nyeckre 3aKOHbl, 3aKOHOMEPHOCTH U MOJe/n

YMeHue pemiaTh pacuéTHble 3azaud (Ha 0Oa3e 2 — 3 ypaBHeHUM),
WCTIO/IBb3Ysl  3aKOHBI W (OpPMY/IbI, CBsi3bIBaioll[ue  (PU3nMUecKue
Be/IMUMHBI, B UaCTHOCTH, 3alMChbiBaTh KpaTKoe YC/IOBHE 3a/lauM,
BBISIB/IATH HEJIOCTAIOIIME [laHHBIE, BbIOMPATh 3aKOHBI U (HOPMYIIbI,
HeoOXouMbIe /i1 e€ pellieHus], UCTI0/b30BaTh CIIpaBOUHbIe AAaHHBIE,
TIPOBO/IUTh PacuéThl W OL€EHWUBATh PEATMCTUYHOCTh ITOTyUeHHOTO
3HaueHUs] (U3NUEeCKOW BeTMUWHBLI;, YMEeHUe OMpefiesiAiTb Pa3MepHOCTh

(b13ryecKoil BeJIMUMHBI, IOTyUYeHHOM NPY pelleHuH 3a/jauu

YMeHre  XapaKTepu30BaTh TIPUHIUIMBI  I€HCTBUS  TE€XHUYECKUX
YCTPOUCTB, B TOM uHcJjie OBITOBBIX TMPUOOPOB, U TPOMBIIIEHHBIX
TeXHOJIOTUYeCKHX TMPOLIeCCOB M0 UX OMUCAHUIO, UCIIOJIb3ys 3HAHUS O

CBOMCTBaX (DU3MUECKUX SIBJIEHUM U HeoOXofumble (U3MUecKue




3dKOHOMEPHOCTH

10

YMeHWe WCIO/b30BaTb 3HAHUS O (U3WYECKUX SBJEHUSX B
TOBCEZITHEBHOM  >KU3HU 18 obOecrieueHWss 0€30MacCHOCTH  MPH
oOpalijeHHH ¢ OBITOBLIMU MPHOOpPaMHU ¥ TEXHUUECKHUMH YCTPOMCTBAMH,
COXpaHEHWs 3[0pOBbs M COOJMIIOZEHUS] HOPM  3KOJIOTHYECKOTO
TIOBE/IEHUS] B OKpY’Kalollled cpeje; TMOHUMaHWe HeoOXOAUMOCTH
TIPUMEHEeHUsI TOCTKeHUH (PU3MKHM U TeXHOJIOTHM /11 PallMOHAIbHOTO

TIPUPO/I0NOJIb30BaHUs

11

OmbIT TOMCKa, TpeoOpa3oBaHUs U TpejCTaBleHus HHpopMaLu
(u3ryeckoro cozep)kaHusi C UCI0/b30BaHWEM HH(OPMAL[MOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMI; yMeHHe OLIeHHBATh JOCTOBEPHOCTb
MOJy4yeHHOM WH(OpPMAaLMM Ha OCHOBe WMEIOUIUXCST 3HaHUM U
JOTIOJIHATENBHBIX ~ WCTOYHMKOB;  YMEHHe  UCII0/Ib30BaTh  TIPH
BBITIOJTHEHUM y4YeOHbIX 3a/laHuii Hay4YHO-TIOMYJISIPHYIO JIUTepaTypy
(bu3MUecKoro coJiep>KaHusi, CrpaBOYHbIe MaTepuasbl, PeCypchl CeTd
VHTepHeT; BrafieHWe 0a30BBIMM  HaBbIKAMU  TpeoOpa30BaHUS
vHbopMalMM W3 OJHOW 3HAKOBOM CHUCTEMbl B [IDyryl0; yMeHUe
Co37laBaTh COOCTBEHHbIE MUCbMEHHbIE W YCTHbIe COOOIIeHUs Ha

OCHOBe I/IH(bOpMaL[I/II/I 13 HeCKOJIbKMX UCTOUYHHUKOB




IMTEPEYUEHB JJIEMEHTOB COAEPXAHWS, ITIPOBEPSIEMBIX HA OI'D I10 ®13UKE

Koz [TpoBepsieMbIii 3/IEMEHT COJlepKaHUs
1 MEXAHWYECKUE ABJIEHUA
11 Mexanuueckoe pBwkeHue. MarepuanbHass Touka. (CucremMa OTCUéra.
' OTHOCUTENBHOCTD [IBUYKEHUS
PaBHOMepHOe 1 HepaBHOMepHOe ABvKeHue. CpefHsia CKOpocTb. dopmyra
1.2 J/1s1 BBIYMCJIEHUS CpefjHeN CKOpoCTr: v = S/t
PaBHOMepHOe NpsIMO/IMHENHOe [BIKeHHe. 3aBUCMMOCTb KOODJWHAThI Tena
OT BpEMEHHU B C/Tyyae paBHOMEPHOI'0 MPSIMOJIMHENHOTO IBU)KEHUSI:
13 (1) =x,+vt
I'paduky 3aBUCMMOCTU OT BpeMeHM [J/isi MPOeKLWH CKOPOCTH, MPOeKLUH
repeMeLleHusi, MyTH, KOOPJAWHAaTbl TPU PaBHOMEPHOM MPSIMOJIMHEHHOM
JIBIPKEHUU
3aBUCHMMOCTb KOODJMHATHI Tejla OT BPeMEHU B CJiyuae PaBHOYCKOPEHHOTO
MIPSIMOJIMHEMHOT O BYKEHUS:
2
Sl =y, #f+a, = %
@opMysbl A1 POEKLUKU TepeMelleHts], MPOeKUUU CKOPOCTH M TPOeKLUU
YCKOpeHUs P PaBHOYCKOPEHHOM IPSIMOJIMHENHOM [JIB)KEHUH:
r2
1.4 5. (D) =uvy,-t+a, R
U_\'(f) =Up, +a, £,
a.(f) =canst,
U:r2 - le: =2la,s,
'padviku 3aBUCMMOCTUA OT BpeMeHM [jisi TPOEeKL[UU YCKOpPEeHUsl, MPOeKLUU
CKOPOCTH, TPOEKLMU [epeMelleHusl, KOOpAUHAThl MPU PaBHOYCKOPEHHOM
MPSIMOJTMHEMHOM [IBW)KEHUU
CBobOosHoe mageHue. ®opMyJibl, ONMMCHIBAIOIIME CBOOOAHOE TajieHHe TeJia
L5 10 BePTUKa/IU ([B)KEHHe Tejla BHU3 WU BBEPX OTHOCUTETbHO MOBEPXHOCTH

3emmu). 'padmky 3aBUCHMOCTM OT BpeMeHH [i/isl TMPOEeKLMH YCKOPEeHHs,

Mpoekgr1 CKOPOCTU MW KOOpAWHATHLI IIPpU CBOGOAHOM MnaleHu Tejia I10




BEepPTUKA/IU

CKOpOCTb paBHOMEDHOTO [BWKEHMUSI Tela MO0 OKPY)KHOCTU. HarpaBrneHue
CKOPOCTH.

dopmyna /i BbIUMC/IEHUS CKOPOCTH uepe3 pajuyC OKPY>KHOCTU U TIepUO[]

obparrieHust:
2mR
YT

LleHTpOoCcTpeMuTebHOE yCKOpeHWe. HarpaBieHue IIeHTPOCTPEMHUTETbHOTO

yckopeHnusi. Dopmyrna AJ1si BBIYMC/IeHUS] YCKOPEHMUS:

1.6
2
_w
“ R
dopmyrna, cBsA3bIBAOLIAs TIEPUOJ, M YaCTOTYy 0OpaliieHus:
V= !
T
Macca. ITnotHoCTS BeljecTBa. @opmyJia [/l BBIUMC/IEHUS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BeKTOpHas (pusnueckas BesmurHa. CrioykeHre CUi
1.9 ABnenuie nHepuyu. [1epBbiii 3akoH HeroToHA
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaB/ieHHOCTb BEKTOPA YCKOPeHUsI Tesla U BeKTOpa CHUJIbI,
JIeMCTBYIOLLIEH Ha Teso
B3aumogeiictsue ten. Tpetnii 3akoH HeroToHa:
1.11 FE—:-'I = _P-I—Q
110 TpeHue MOKOS Y TpeHHe CKOJibXeHUs. PopMysia /sl BIUMC/IEHUS MOAYJIS

CHJIBI TDE€HHSA CKOJIb)XKEHHUS:



1.13

1.14

1.15

Frpzu-;‘f

Hedopmaius Tena. Ynpyrue u Heyrpyrue gedopmaijuy. 3akKOH YIpyrou
Jedopmariyu (3akoH I'yka):

F=k-Al

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

My - 1,
F=G.—L1_2
R
Cuia TsDKeCTH. Y CKOpeHHe CBOOO/THOTO MazieHus!.
dopmysia [t BBIYUCIEHUS CUJTbI TSDKECTU BOM3U MOoBepXHOCTH 3emiu: F =
mg.
[Bwxenue riaHet BOKpyr CosHia. ITepBasg KocMuyeckast CKOPOCTb.

HesecomocTb 1 neperpysku
Nwmnynbc Tesia — BeKTOpHas pu3nueckasi BeJIMurHa.
p=moi

Nmnynec cuctemsl Tesl. M3meHeHue umiysibca. VIMIy/isc cubl

1.16

1.17

3aKoH COXpaHEHHA UMITYJ/IbCa AJId 3aMKHYTOﬁ CHUCTEeMBI TeJl:
D=yl +inyU, =const
PeakTuBHOE ABHO)KeHH e

Mexanuueckasi pabota. ®@opmyiia /151 BBIYMCIEHUsT PA0OThI CUIIBI:

A=Fsoosct

MexaHuyecKkast MOILJHOCTb:

nN=2
I

1.18

Kunetnueckas v noreHuanbHas sHeprusa. @opMyisia Jjsi BBIYUC/IEHUs

KUHETUUeCKOM SHepruu:




HE'JE
BTy

Teopema 0 KnHeTHYeCKoW 3Heprur. PopMyiia /i BBIUACIeHUs

HOTEHHH&HLHOﬁ SHEepruvu Tesd, IogHATOIrO

HaJ, 3eMJIEi:

E,=mgh

MexaHuuecKkasi SHeprusi:

E=E.+E p
1.19 o
3aKOH COXpaHeHUs1 MexaHUueCcKou sHeprun. dopmyia A/ 3aKoHa
COXpaHeHHs MeXaHUUeCKOM SHepruy B OTCYTCTBHe CUJ TpeHus: £ = const.
[peBpaiijeHre MexaHMUeCKOM SHEPIUU MPU HAJTMUUU CUJTIbl TPEHUSI.
[TpocTeie MexaHU3MBI. «30/I0TO€ PaBUI0» MeXaHHKH.
Peruar. MomeHT cunel: M - Fl
YcnoBue paBHOBecHs pblyara:
M +M +..=0
1.20
[MoaBvKHBIN 1 HenoABYKHBIN 0/10ku. KIT/] MpOCThIX MEXaHU3MOB,
n= A‘]IME:&H&H
A—aarpaqe:ﬂ:ﬂaﬂ
[laBneHue TBEpAOro Tesa.
@®opmyna /151 BBIYUC/IeHUS 1aB/IeHHs TBEPJOro Tena:
_F
Pe3
191 [Hasnenue raza. ATMocdepHoe JjaBjieHue.
I'mppocraTryeckoe faByieHye BHYTPU KUJKOCTH.
@dopmyna /151 BBIYUC/IeHUS [1aB/IeHNs] BHYTPU XKUJKOCTH:
P=pgh+Puy,
1.22 3akoH Ilackansi. I'ngpaBanyeckuii rpecc
1.23 3akoH Apxumena. dopmysa s orpefiesieHHs] BbITaTKWBAKOIEH CUJIbI,




JleHCTBYIOIIIel Ha TeJlo, TIOTPYKEHHOE B XKUAKOCTb WU ra3:

YcnoBue naBaHud Tena. IlnaBaHue CyZ0B M BO3yXOIl/ldBdHHE

1.24

1.25

Mexanuueckue KosjebaHUs. AMIUIMTY[a, TepUOJ W YacToTa KoJjebaHWiA.

dopmyia, CBsA3bIBaIOIast YaCTOTY U MepHoz, KoaebaHHii:

MatemaTruecKnid U TPY)KUHHBIM MasATHUKM. llpeBpallieHvie >Hepruu Ipu

KoJiebaTe/lbHOM JABH)KEeHHUHN

1.26

1.27

1.28

3aryxaromye Kosebanusi. BoiHyX/1eHHbIe Kosiebanusi. Pe3oHaHC

MexaHuueckre BOIHEL. HPO'Z[O]IBHLIE U T1011epeyHbI€ BOJIHbI. ,Z[J'II/IHa BOJIHBI 1

CKOPOCTh PacripOCTPAHEHUsI BOJTHBI:

L=v-T

3BYK. FpOMKOCTB " BBICOTA 3BYKd. OTpa)KEHI/Ie 3BYKOB0ﬁ BOJIHBI HA I'PaHULIE

IBYyX cpefl. VIH(pa3ByK U y/IbTpa3ByK

1.29

IlpakTryeckre paboTsl

N3mepeHue cpefiHell MJIOTHOCTU BellleCTBa; apXMMeJ0BOM CUJIbI; )KECTKOCTU
MIPY>KUHBI; KO3(h(hUIMeHTa TPEHUSI CKOJIbXEHHST; PaOOThbI CU/TbI TPEHUSI, CHIIBI
YTIPYTOCTH; Cpe/iHeli CKOPOCTH ABVKeHHs OpyCcKa 10 HaKJIOHHOMW TIJIOCKOCTH;
yCKopeHusi OpycKa MpH [BWKEHWHU T0 HaKJOHHOM TIJIOCKOCTH; YacCTOThI U
nepyozia KosiebaHWM MaTeMaTH4eCKOTO MasTHUKA; YacTOThl W IepHhoja
KoseOaHUM TIPY)KMHHOTO MasiTHMKA; MOMEHTa CHJIbI, JeHCTBYIOIIEro Ha
pblyar; paboThl CWUJIBI YOPYTOCTH TIPU TIOAbEME Tpy3a C TIOMOIIBIO
HETIOZIBM)KHOTO 0Ji0Ka; pabOThl CH/IBbI YIPYTrOCTH TIPU TMOABEME Tpy3a C
TIOMOIIIBIO TIO/[BMXKHOTO OJT0Ka.

Wccnemopanuie 3aBUCMMOCTH apXUMeOBOM CHJIBI OT 00BEMa IMOTrpyKEHHOM
YyacTu Tejla U OT TJIOTHOCTU >KUJKOCTH; HE3aBUCUMOCTH BbITaJIKUBAIOIeN
CWIbI OT MacChl Tejla; CWIbl TPEHUSI CKOJIbKEHUWS] OT CUJIbI HOPMajbHOTO
JlaB/ieHUsi U OT poJila TIOBepXHOCTH; CHUJ/Ibl YIPYrOoCTH, BO3HUKAKOIIEd B
Mpy)kKWHe, OT CTereHu AedopMaliiM MPYXKUHbBI; YCKOPeHUsI OpycKa OT yriia
HaK/IOHa HalpaBJsAIOIIel; MeproZa (YacToThl) Koje0aHWM HUTSHOTO
MasiTHUKA OT [JI/IMHbI HUTH; Tleproja KomebaHui MPY>XMHHOTO MasiTHUKa OT

Macchbl Tpy3a U JKECTKOCTU TMPY)XWHBI; MCCAe/j0OBaHHWe He3aBUCUMOCTU



1.30

1.31

2.1

2.2

nepyojia KosiebaHWM HUTSHOTO MasiTHUKA OT Macchl rpysa. IIpoBepka

yCJIOBUSI PABHOBECHSI pbluara

QDuznyeckre ABJACHHSA B IIPHpoJe. TIPUMepbl [IBU)KeHUSI C Pa3InyHbIMU
CKODOCTSIMM B >KMBOW UM HEXWBOW TIPUPOJE, [AeWCTBUEe CU/bl TPeHUs B
MpUpoZie U TeXHUKe, MPWIUBbI U OTJIMBBI, [[BIKeHUe TiaHeT CoHeuHOU
CUCTeMbl, peakTHUBHOe [BIWKEHHe >XUBBIX OpPraHW3MOB, pblYard B Teje
yesioBeKa, BAUsIHME aTMOC(HepHOro /laB/ieHus: Ha XKUBOW OpraHu3M, IlaBaHue
pbib, BOCIpUSATHE 3BYKOB >KUBOTHBIMM, 3eMJIeTpsSCeHHe, CelicMUYecKue

BOJIHBI, IyHAMH, 3X0

TexHugeckHe yCTPOHCTBA: CTIUJIOMETD, JATUMKHU TIOJI0XKEeHUsl, PACCTOSTHUST U
YCKOPEHHs, JAWHAMOMETp, TIOJIIMITHUKH, PaKeThl, pblUar, TOJBM)KHBIA U
HETIOZBW)KHBIMA O/I0KU, HaK/IOHHAs TJIOCKOCTD, TIPOCThIe MeXaHU3MbI B OBITY,
coo01aroIrecs: CoCy/bl, YCTPOHCTBO BOAOMPOBO/Ia, TH/IPABIMUECKUI TIPecc,
MaHOMeTp, GapomeTp, BBICOTOMEp, TOPIIHEBOM HACcOC, apeoMeTp, 3XO0JIOT,

WCII0J/Ib30BaHMe Y/IbTPa3BYKa B OBITY U TEXHUKE

TEIIJIOBBIE ABJIEHVA

OCHOBHbIE TIONIOXKEHHSI MOJIeKY/ISIPHO-KMHeTUUeCKOW TeopUd CTPOeHust
BeljecTBa. Mogend TBEPAOro, >KUAKOTO M ra3000pa3HOro COCTOSHUN
BelrlectBa. Kpucramuimueckre u amopgHbie Tesia

,Z[BI/I)KEHI/IQ HdCTHL] BelecTBd. Ces3b CKOPOCTH [BWXXE€HHUA YaCTul] C

Temrepatypoil. BpoyHoBcKoe /BrkeHue, nuddysus

2.3

CmauuBaHue U KaIlW/IJIAPHbIE ABJIEHUA

24
2.5

2.6

TernioBoe paclorpeHure 1 CKatue
TernioBoe paBHOBeCHE

BHyTpeHHsiss sHeprusi. Pabota u Terionepejaua Kak CroCOObI M3MeHEeHUsI

BHYTPEHHeMN SHepruu

2.7

BI/I,E[I:»I Teriornepeaadun: TerjiornpoBOAHOCTb, KOHBEKI WA, U3/TyUEeHK e

2.8

2.9

HarpeBanune wu oxyaxjeHuve Teyn. KoyMuecTBO TeruioThl. Y /e/bHas

TeIIJIOEMKOCTD:

O=cm(t,—1)

3aKoH COXpPaHEHHS 3HEPrrvy B TEIJIOBBIX ITIpoLjecCax. YPaBHEHI/Ie TeriIoBoro

basaHca:



2.10

O +0, +..=0

Ucnapenve v KoHfeHcauys. VI3MeHeHHWe BHYTpPeHHEeM 3HEPrud B MpoLecce
WCrapeHusi W KoHJeHcauuu. KurmeHue >KUIKOCTU. Ye/ibHas TerioTa

napoobpasoBanust: L = Q/m

211

BnaxHocTs Bo3gyxa

2.12

2.13

2.14

2.15

[TnaBneHve u Kpuctau3auus. V3MeHeHUe BHYTDEHHEH SHEpruu IpU

IJIaBJIEHWHW U KPUCTAJ/IJIM3allhH. Y,qeanaH TeIlioTa IlJIaB/IEHU:

BHyTpeHHsI1 >Heprusi CropaHusl TOIUIMBA. YJe/bHas TelyioTa CropaHus

TOruMBa: g = (/m

[TpuHIUIBl paboThI TeryIoBbIX AuraTesei. KI1/I TerioBoro ABuratesis

IlpakTHyeckie pabotsr

V3mepeHue  yenbHOW  TEIJIOEMKOCTH  MeTa//TMYecKOro  LWIMH/PA;
KOJIMUeCTBA TEIUIOThI, TIOJyUEHHOTO BOJOM KOMHATHOW TeMIIepaTypbl
(GUKCUPOBAaHHOM MacChl, B KOTODYHO OIYyIIE€H HarpeTblid LUTUHZD;
KOJIMUeCTBA TEIIOThI, OTJAHHOTO HArPeThIM LIUMHAPOM, TOC/Ie OMyCKaHHs
€ro B BOZly KOMHATHOM TeMIlepaTypbl; OTHOCUTEIbHOM BJIa)KHOCTH BO3/yXa;
yIeJIbHOW  TelyIOThl  TUIaBleHUs JbjAa. VicciefoBaHWe — WM3MeHeHUs
TeMIIepaTypbl BO/IbI TPU Pa3/MUHBIX YCIOBUSIX; SIBJIEHUSI TEJIO0OMeHa Tpy

CMellMBaHUU X0JIOHOU 1 ropsiueid BOZbI; TIPOLiecca UCTapeHust

2.16

2.17

Dnsnyeckre ABJA€HHS B [PHPOJe: TIOBEDXHOCTHOE HaTs)KeHWe U
Karu/UIsipHble sIBJIEHUS B TIPUPOZie, KPUCTA/Ibl B TIPUPOZe, H3/yueHHe
ConHlla, 3amep3aHuWe BOJOEMOB, MOpPCKHe Opu3bl; 0Opa3oBaHHe pOCHI,

TyMdHd, MHesd, CHETrd

TexHuyeckne  yCTPOHCTBA:  KalW/UISApbl, TPUMepbl  MCIOJIb30BaHUs
KPUCTaJJIOB, JKU/KOCTHBIM TepMOMeTp, [JaTuuK TemrepaTypbl, TepMoC,
cucTeMa OTOIUIEHUs /IOMOB, TWUTDPOMeTpbI, TICUXPOMeTp, TapoBasi TypOuHa,

JiBUTaTe/ib BHyTPEHHET 0 CrOpaHus

SJIEKTPOMAT'HUTHBIE ABJIEHUA



3.1

BJ'IEKTPI/I?»EIL[I/IH TeJl. ,Z[Ba BH/ld 3JIGKTPUUYECKHX 3apPsAa0B

3.2 B3auMozeiicTBre 3apsKeHHbIX Tesl. 3aKoH KysioHa
3.3 3aKOH COXpaHeHMs 371eKTPUUeCcKoro 3apsza
34 OekTpuyeckoe rmoJie. HampsokéHHOCTB 371eKTpyuueckoro rmoJjs. [IpunHiun
CYTIepIIO3ULIUM 3/IeKTPUUeCKUX TI0/iel (Ha KaueCTBeHHOM YPOBHeE)
35 Hocurtenu snekTpuueckux 3apsifioB. [leliCcTBHe 3/1eKTPUYECKOro TMO/s Ha
3/1eKTpruyeckue 3apspl. [IpOBOJHUKY M IU3IeKTPUKH
[ToCTOSIHHBIM 3/1eKTpUYeCKU TOK. [leMCTBUSL 3/eKTpuueckoro toka. Cuna
Toka. Hampsikenue.
3.6 I=qt, U=Aq
O/eKTpruyecKoe CONPOTUB/IEHHE. Y Ie/IbHOe 3/IeKTPUUeCcKOoe COIIPOTHBIIeHKe:
3.7 R =pl/S
3.8 3akoH OMa f71s1 yuacTKa sneKrpudeckou tenu: / = U/R
[TocnenoBarenbHOe coejiHEHUE IPOBOJHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapannensHOe coefyiHeHYe MPOBOJAHUKOB PABHOTO COTPOTUB/IEHUS:
U=U;I=I+1; r=%
- - .?
CwMmeliaHHbIe COeIMHeHUs! TPOBOJHUKOB
Pabota 1 MOITHOCTb 3eKTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoysns — JleHua:
3.11 O=I"-R-t
310 OnbIT DOpcresa. MarHuTHOe rojie MPsMOro INPOBOJHUKA C TOKOM. JIuHuu
MarHuTHOM UHAYKLIUU
MarHutHoe 10/le TOCTOSIHHOTO MarHuTa. B3auMopelicTBHe MOCTOSIHHBIX
3.13

MArdmToB



3.14

,HEI‘/JICTBI/IG MAIrHHUTHOI'O I10J1d Ha MPOBOJHUK C TOKOM

3.15

OrnbiTel Papagies. SABneHMe 371eKTPOMarHUTHON UHAYKLMK. [TpaBumo JleHija

3.16

3.17

3.18

3.19
3.20
3.21

IIpakTugeckre paboTs!

W3mepeHne 3/IeKTPUUECKOTO  COTPOTHMB/IEHUS  PE3HCTOpa; MOI[HOCTU
3/IEKTPUUYECKOT0 TOKA; PaOOThI 3/IEKTPHUUECKOTO TOKA.

WccnemoBanre 3aBUCHMOCTH CHJIBI TOKQ, BO3HUKAOIIEr0 B ITPOBOJHUKE
(pe3ucTopbl, JIaMIOYKa), OT HampsDKeHHsT Ha KOHI[AX [POBO/IHUKA,;
3aBUCHMOCTH COTIPOTHBJIEHUSI OT [JIMHBI TIPOBOJHUWKA, TUIOIMIAJH €ro
TOTIepeYHOro CeueHus U yebHOr0 COTPOTUBJIEHUSI.

ITpoBepka TpaBuU/Ia LISt 3JIEKTPUUECKOT0 HaTPSDKeHUS TIpH
roc/iefioBaTelbHOM —COeAMHEHWH TIPOBOJHUKOB; TIpaBWIA [Jisl  CUJIBI
9JIEKTPUUYECKOT0 TOKAa TMpH Tapa/ijie/IbHOM COeAWHEHHH TIPOBOJHHUKOB
(pe3ucTophbI U JIaMITOYKa)

QuzHyeckre AB/IeHHA B IPHPOJeE. 3JIeKTpUUecKHe sIBJieHHs1 B atMocdepe,
9JIEKTPUUECTBO JKUBBIX OPraHW3MOB, MarHUTHOe T1ojie 3eMd, Apeid
TI0JIFOCOB, POJIb MAarHUTHOTO TI0JISI Z1J1s1 XKU3HU Ha 3emJie, TIOJISIPHOe CUSTHUe
TexHuyeckHe yCTPOHCTBA: NEKTPOCKOTI, aMIlepMeTp, BOJILTMETpP, PeocTar,
CUETUMK  SMEKTPUUECKOM SHEPTrUH, 3IeKTPOOCBETHUTE/IbHbIE TIPUOOPHI,
HarpeBaTe/IbHbIe 3/1IEKTPOTNTPUOOPHI (mpuMeps), 3/IEKTPUUECKUE
MpeIOXPaHUTe/H, 3/IEKTPOMArHUT, 3JIeKTPOZBUraTe/lb MOCTOSSHHOTO TOKa,
reHepaTop MOCTOSTHHOT'O TOKa

OneKTpoMarHuTHbBIE BOJIHBI. [11Kaja 3/1eKTpOMarHUTHBIX BOJTH

JlyueBasi MoJienb cBeTa. [IpsiMoMHeHOe pacripoCTpaHeHHe CBeTa

3akoH oTpaxkeHus cseta. [I1o0ckoe 3epkano

3.22

[IpenomieHue cBeTa. 3aKOH IpeJIOMJIEHUS CBeTa

3.23

Hwucriepcusi ceeta

3.24

3.25

3.26

JInnza. Xog syuert B mvH3e. @OKyCHOe pacCTOsiHYe JIMH3bL. OnThueckas cuia

quH3el: D= 1/F
I'na3 kak ornrrryeckasi cucreMa. OnTuueckye prubopbl

Ilpakrryeckre paboTsl

##H#Par#H#l3MepeHrie ONTUUECKOW CWIbI coOMparolell JMH3BI, (POKYCHOTO
paccTosiHusi cobuparoiiedd JMH3bI (M0 CBOWMCTBY paBeHCTBA Pa3MepOB
rpeiMeTa ¥ W300pakeHUs, KOT/ia TIpeZiMeT pacrio/io’KeH B IBOMHOM (oKyce),

IMOKa3aTeJisd IIpeJIoOMJ/IEHUA CTeK/Id.



###Par#H#lccneoBaHre CBOMCTBA W300paXkeHUs], IOTYYEHHOT'O C TTOMOIIIBIO
cobuparorreli MH3bI; U3MeHeHUs (POKYCHOTO PacCTOSTHUS IBYX C/I0KEHHBIX
JIMH3; 3aBUCMMOCTH YIJIa TIPeJIOM/IeHUs] CBETOBOIO Jiyya OT yrJa IajeHust Ha
IPaHULie «BO3YX — CTEKJ/IO»

3.7 Drsnyeckre AB/IeHHA B ripupoze: 3atMeHus CosHua U JIyHbl, 1jBeTa TeJ,
' ONTUYEeCKHe siBJIeHUs B atMocdepe (1BeT HeOa, pedpakifusi, pagyra, MAPaXK)
398 TexHuyeckue YCTPOHCTBA: OYKH, TepUCKol, ¢oToarrmnapar, ONTHUYecKHe

' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
i1 PagroaktuBHOCT. Asb(a-, OeTa-, ramMMa-usnydeHus. Peakimu anbgha-u
' OeTa-pacrazia
45 OnbiTel Pesepdoppa no paccesiHuto anbga-uactull. IlnaHerapHas Mozesb
' aToma
4.3 CocraB aTOMHOT0 gpa. 30TOTIbI
4.4 [Tepriof nonypacriazsa aTOMHBIX si7iep
4.5 ApepHble peakiu. 3aKOHbI COXPaHeHUs 3apsiZl0BOr0 ¥ MacCOBOI'0 UuCe/
DuzHyeckre SABJAEHHS B IIPHPOJe. eCTeCTBeHHbIN pafiM0aKTHBHBIN (OH,
4.6 KOCMHUUECKHe JIyYM, paJ0aKTUBHOe H3/yuyeHHe TMPUPOJHBIX MHUHEpAJIOB,
JleliCTBUe paJM0aKTHBHBIX U3/TyUeHHUI Ha OpraHM3M uejioBeKa
47 TexHHYeckHe yCTPOHCTBA. CIIEKTPOCKOI, WHAWBUAYAIbHBIM J03UMeTP,
' Kamepa BunbcoHa, siiepHasi SHepreTyvka

CUCTEMA OLEHKHA JOCTUXEHUSA OBYUYAIOLIIUMHUCA

IINTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSA OBPA3OBATEJIBHBIX
INPOI'PAMM HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

OHGHKa JOCTHXKCHU A HHaHI/IpyeMBIX pe3y.HBTaTOB OCYHIeCTBJ'ISIeTCSI B COOTBCTCTBUU C
UHPOPMAIIMOHHO-METOIMYECKUM TTHCHbMOM 00 OCOOCHHOCTSIX MPEMoJaBaHus  y4eOHOTO
npeamera «®Pusukay https://edsoo.ru/mr-fizika/
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