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ITOSACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 10 (U3MKe Ha YpPOBHe OCHOBHOTO o00Iiero o0Opa3oBaHUs
CoCTaB/ieHa Ha OCHOBe TIOJIO)KeHWM W TpeboBaHM K pe3y/jbTaTaM OCBOEHUs Ha
yriy0/éHHOM YPOBHe OCHOBHOU 0Opa3oBare/lbHOM MPOTrpaMMbl, TIpe/CTaBIeHHbIX
B ®I'OC OO0, a Takxe ¢ yuéToM (esiepa/ibHOM paboueii MporpaMmmbl BOCITUTAHUS
1 KoHrernuyy miperofiapadust yueOHOro npeamera «Dusmkar.

Copep>kaHue TporpaMMbl 10 (H3MKe HarpaBieHO Ha YAOBJIeTBOpPEHHEe
TIOBBIIIEHHBIX 3alPOCOB  O0YUalOL[UXCSl, CTPeMSImMXcsa K Oosmee TyboKoMy
OCBOEHMIO (M3UUECKMX 3HaHUM, U Ha (OPMHpOBaHUE eCTEeCTBEHHO-HAYYHOU
IPaMOTHOCTH OOydvaromuxcsi. B mporpamme 10  (¢uU3MKe  yUNATHIBAIOTCS
BO3MOXXHOCTH yuyeOHOTO TipegmeTa B peanm3aruu tpeboBanuii ®I'OC OOO k
TIJIAaHUPYEMbIM JIMYHOCTHBIM M MeTarpeZMeTHbIM pe3y/ibTaTaM 00yueHus], a TakxKe
MEXXIpeMETHbIE CBSI3H €CTeCTBEHHO-HAayUHBIX yUeOHBIX MpeAMETOB Ha YpPOBHE
OCHOBHOTO 0011]ero 06pa3oBaHMs.

[TporpammMa 110 (hM3MKe yCTaHABIMBAET pacrpeziesieHre yueOHOro MaTepuasa
1o rojiaMm o0yueHusi (10 Kjaccam), MpejyiaraeT MpUMepHYH0 M0oC/e/l0BaTe/IbHOCTh
W3ydeHUsT TeM, OCHOBAHHYIO Ha JIOTMKEe Pa3BUTHS TPEJAMETHOTO COJep)KaHUsS M
yuéTe BO3PACTHBIX 0COOEHHOCTel 00yUaroIUXCSl.

[TporpamMMa 10 (u3uKe pa3paboTaHa C I[e/IbI0 OKa3aHWS MeTOAuYecKoun
TIOMOIIM YUUTE/TI0 B CO3/laHMK paboueli mporpamMMbl 10 yueOHOMY TIpeIMeTy.

dusmKa SIBISeTCS CUCTeMO0OPAa3yIOIKM [I/Isl eCTeCTBEHHOHAYUHBIX YUeOHBIX
TIpeIMETOB, TIOCKOJIbKY (HM3HWUecKre 3aKOHBI JieXKaT B OCHOBE TMPOIIECCOB H
AB/IEHUM, W3ydaeMbIXx XuUMHUeH, Ouosorveld, acTpoHoMuer u (uU3NUeCKoi
reorpaduveli, BHOCMUT BKJaJ B eCTeCTBEHHOHAayuHyH KapTHHY MHUDa,
Tpe/joCcTaB/isieT Haubosiee siCHble 00pa3rbl TNPHMEHEHHS HAy4YHOro MeToja
T03HaHMS, TO eCTh CIIoco0a TMoJTydYeHus JOCTOBEPHBIX 3HaHU O MHPe.

OpHa u3 T/IaBHBIX 3a7iau (r3nueckoro obpa3oBaHUsi B CTPYKType 0OIiero
o0Opa3oBaHUsI COCTOUT B (POPMHPOBAHUM €CTeCTBEHHO-HAyUHOW TI'DaMOTHOCTH U
WHTepeca K HayKe y 00y4JaroIuxcsl.

V3yuenne ¢u3MKU Ha YIrayO/JIEHHOM YpOBHe TIpe/riojiaraeT yBepeHHOe
B/a/ieHHe C/IeyIOIUMUA KOMITeTEHTHOCTSIMH, XapaKTepPU3YyHIIMMHA eCTeCTBeHHO-
HayUYHYI0 TPaMOTHOCTb:

HAyUYHO OOBSICHATD SIBJIEHHUS;

OlLIeHMBAaTh ¥ TIOHUMaTh 0COOEHHOCTH HayUYHOTO MCC/IeI0BaHKS;

WHTEpIIPeTUPOBaTh JlaHHble W WCII0/Ib30BaTh Hay4Hble 0Ka3aTejbCTBa IS
T0JTyueHus BEIBO/IOB.

[Henu wu3yueHuss GU3MKKA Ha YpOBHe OCHOBHOrO o0biilero o6pa3oBaHus
orpeziesieHbl B KOHIeNIMM TiperofiaBaHust yueOHOro rmpeaMera «®Pu3nKa» B
oOpa3oBaTesibHBIX OpraHu3aiusx Poccuiickoii ®efepaiiv, peannu3yrOLUX



OCHOBHBIe  0011je0Opa3oBaTe/ibHble TPOTPAaMMbl, yTBEP)KAEHHOW pellleHreM
Kosnernn MunucrepcTBa nipocseljenys Poccurickor ®@efepaniu (MpOTOKO OT 3
nekabpst 2019 r. Ne [TK-4BH).

Llesnu u3yuenust Gy3MKU Ha yriiy0€HHOM ypOBHE:

pa3BUTHE WHTEpeca W CTpPeM/ieHHs O0yJaroluxcsi K HaydyHOMY H3YUYeHUIO
TIPUPO/IbI, Pa3BUTHE UX UHTE//IEKTYaJbHbIX U TBOPUECKUX CIIOCOOHOCTeN;

pa3BUTHe TIpe/|CTaB/eHU O HayuHOM MeTo/ie TO3HaHUsi U (POPMHUpPOBaHUE
MCCJIeJ0BAaTe/IbCKOT0 OTHOLLIEHHUS] K OKPY KatOIUM SIBJIEHUSIM;

¢bopMUpOBaHre HAYUYHOTO MUPOBO33DEHUs] KaK pe3y/bTaTa M3yueHHsi OCHOB
CTPOEeHUsI MaTepuu U (PyH/laMeHTa/IbHbIX 3aKOHOB (DM3UKWY;

dbopmMUpoBaHWe yMeHWM TIpUMEHSITh (U3WUeCKue 3HaHUSI U HayuHble
Jl0Ka3aTe/bCTBa /il 00bsICHEHUS] OKPY KAIOILUX SIBJIEHUI;

dbopMUpoBaHUe TIpe/CTaB/leHUd O poOU (DUUMKU [Jjisi pa3BUTHSL APYTUX
eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHe  TIpe/CTaB/IeHUU O  BO3MOXHBIX  C(epax Oyay1eit
npoeCCUOHA/ILHOW  eSITeTbHOCTH, CBSI3aHHOM C (DU3MKOM, TIOATOTOBKA K
JanbHelieMy o0y4eHHI0 B 3TOM HallpaBJ/IeHUY;

dbopMUpOBaHHWe TOTOBHOCTM K [JajibHeWIleMy W3yueHHUI0 (U3MKU Ha
yrny6séHHOM ypOBHE B paMKaX COOTBeTCTBYIOIIMX TMpoduiieli o0yuyeHUs Ha
ypOBHe cpeaiHero obiriero o6pa3oBaHusi.

HocTwkeHre STUX Liesieli MporpamMMbl 10 ¢GH3MKe Ha YPOBHE OCHOBHOTO
ob11iero obpa3oBaHMs 00eCTieUrBaeTCs PellieHreM CaeAyIOMNX 3a/jayu:

nprobpeTeHre 3HAaHUW O JUCKPETHOM CTPOEHHH BellleCTBa, MeXaHWYeCKUX,
TETIJIOBbIX, 3/IEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;

nprobpeTeHre YMeHHUI aHa/TM3UPOBaTh U 00BSCHATE (U3NUeCKre sIBJIeHUsT Ha
OCHOBe M3yUeHHbIX (PU3NYECKHX 3aKOHOB M 3aKOHOMEPHOCTe;

OCBOEHHe MeTO/IOB pellieHHs] PACUETHBIX U KaueCTBEHHBIX 3aZiau, TpeOyroLuX
CO3/laHMSI W MCIO/b30BaHUsl (U3NUECKUX MOJesield, BK/OYasi TBOpPYECKUe U
TNPaKTHUKO-OpPUEeHTUPOBaHHbIe 3a/lauy;

pa3BUTHE HCCIel0BaTeIbCKUX YMeHUM: HabmoAaTh sIBJieHUS U U3MepSTh
¢du3rueckre BeJIMUMHBI, BbIJBUTATh TUMOTE3bI U TpeJjiaraTh SKCIIepuMeHTa/IbHbIe
Croco0bl UX TIPOBEPKH, TJIAHUPOBaTh U TIPOBOAUTDL OIBIThI, SKCIIepUMeHTa/IbHbIe
MCCrie/IOBaHMUS, aHATM3UPOBATh T0/TyYeHHbIe JJaHHbIe U [ie/laTh BbIBO/IbI;

OCBOeHMe TMpHUEMOB paboThl ¢ WHbOpPMaer GHU3NUeCKOr0 COJepKaHus,
BK/IFOUasi UH(OPMALIUI0 0 COBPEMEHHBIX JOCTWKeHUsIX (DM3UKHU, MHTepIipeTalys 1
KpUTUUECKOe OLleHHMBaHWe MHpopMaLuy;

3HAaKOMCTBO €O cdepamu TNpodecCUoHaTbHOM JesiTe/TlbHOCTU, CBSI3aHHBIMU C
GU3UKOM, W COBpPeMEHHbIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMU Ha [JOCTHXKEHMSIX
(br3UUeCKOU HayKH.



MECTO YYEBHOTI' O ITPEAMETA «®U3UKA» B YYEBHOM
IIVIAHE

B cootBercTBUn ¢ ®I'OC OO0 du3svka sB/sgeTCs 00s13aTe/IbHBIM TTpeMeTOM
Ha YPOBHe OCHOBHOTO 0011ero o0pa3oBaHHUsI.

Ha wusyuenue ¢usuku (yriyO/n€HHBI ypOBeHb) Ha YPOBHE OCHOBHOI'O
obrrero obpasoBanusi otBoauTcsa 340 uvacoB: B 7 kimacce — 102 vaca (3 waca B
Heslennt0), B 8 kinacce — 102 yaca (3 yaca B Hezenwo), B 9 knacce — 136 uvacoB (4
yaca B He/JleJit0).



COAEPXXAHUE OBYUEHUSA
7 KIIACC

Pa3pen 1. du3uKa u eé poJsib B I03HAHUU OKPY)KaloIlero Mupa.

®u3nKa — HayKa O Tpupoje. fBneHusi NpUPOAbI (371eMEHThI COZep>KaHus,
BKJ/IFOYAKOIIEe MeXXIIpeJMeTHble CBA3M). Pu3nueckue SBIEHUS: MexXaHU4YeCKue,
TeIIOBbIe, 3JIeKTpUUeCKre, MarHUTHbIe, CBeTOBbIe, 3BYKOBbIe.

dusrueckre BelWuYMHBL. Pa3mepHOCTb. EOWHULIBI (DU3MUECKUX BeTUYMH.
W3mvepenve ¢Qu3nueckux BeJMUMH. OTajmoHbl. ®usnueckue mipubopel. IleHa
nenenus. TlorpemHocts u3Mepenuil. [IpaBusia Ge3oracHoro TpyZa npu pabore c
naboparopHbiM o0opyoBaHueM. MekayHapoAHas cucTteMa eAuHull. IlepeBof
BHECUCTEeMHBIX eIUHUL] B eAuHULbI CU.

Kak ¢u3uka u [pyrve ecTeCTBEHHble HAyKu W3y4alOT [PUPOAY.
EcTecTBeHHO-HayuHbIi MeTOJ, TO3HaHUs: HabO/OZieHrWe, TIOCTAHOBKA HAyYHOTO
BOTIPOCA, BBIIBI)KEHHE TUIOoTe3, SKCTIepUMEHT T10 TIPOBepKe TUIoTe3, 00bsicHeHue
HabstojaemMoro siBsieHusi. Onucanve Gy3NUeCKUX sIBJIeHHH C TTOMOLLBIO MOZesiel.

demoncmpayuu.

MexaHuueckue, TeIUIOBble, 3JIeKTpUUeCKHWe, MarHuTHble, CBETOBbIe,
3BYKOBBIE SIBJIEHUS.

dusnueckre mpubOpPbl U TIpoljeAlypa MpsSIMbIX W3MepeHH aHa/lIorOBbIM U
LU(PPOBBIM TIPHOOPOM.

JlabopamopHble paGombl U ONbIMbI.

OnpefeneHye 11eHbI Ae/leHuUs 1IKa/Ibl U3MepUTebHOT0 Tiprbopa.

N3mepeHne pacCTOSTHUM.

V3mepeHue mioiau 1 06béma. MeTos nasieTku.

N3mepeHue BpeMeHU.

N3mepeHne 00bEMa >KUJKOCTH 1 TBEPZAOTO TeJla.

OnpepeneHve pa3MepoB MajbiX Tejl. MeTo/ psALoB.

[IpoBefeHre WCC/IeOBaHUS TI0 TIPOBepKe TUIMOTe3bl: [aJbHOCTh [10JIETa
I1apyKa, MyI1[eHHOT0 TOPU30HTAIbHO, TeM 0oJibllle, ueM OOJIbIIIe BBICOTA MyCKa.

Pa3pen 2. IlepBoHaua/ibHbIe CBe/IeHUS 0 CTPOEHUM BellecTBa.

CtpoeHue BeljecTBa: aTOMbl U MOJIEKYJbl, UX pa3Mepbl U Macchbl. OMbITHI,
[l0KasbIBarollie TUCKpeTHOe CTPOeHUe Bell[eCTBa.

JBwkenve yactyl, BellectBa. CBs3b CKOPOCTU [BWKEHUSI YaCTUL C
TemriepaTypol. bpoyHoBckoe aBwxkenue. Auddysus. B3anmogelicTBUe 4YacTull
BelLleCTBa: TIPUTSDKEHHE U OTTa/IKWUBaHUE.

ArperaTHble COCTOSIHUS BeIlleCTBa: CTPOEHUWE ra3oB, JKUJKOCTeM U TBEPJbIX
(KpucTanImueckrx) Tes. B3auMOCBSI3b MeXAy CBOMCTBAMU BeIeCTB B PasHBIX



arperaTHbIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJ/ISIPHBIM cTpoeHreM. OcobeHHOCTH
arperaTHbIX COCTOSSHUM BOJPBI.

demoncmpayuu.

HabsroieHrie 6pOyHOBCKOTO [IBUKEHHUS.

Habmoenue auddysuu.

HabsrofieHue siByieHUM, 00BSCHSIOUUXCS TIPUTSDKEHUEM WU OTTa/IKUBaHUEM
YacTUL] Bell|ecTBa.

JlaGopamopHble pabombl U ONbIMbL.

O1jeHKa uaMeTpa aToMa MeTOZIOM PsiZioB (C UCIOb30BaHWeM (poTorpaduii).

OnbITHI 110 HAOTIOAEHUIO TETIJIOBOTO PACIIIMPEHHs T'a30B.

OnbIThI 110 06HAPY>KEHHUIO [IeHCTBUSI CUJT MOJIEKY/ISIPHOTO MPUTSDKEHMUS.

Pa3pen 3. /IBu>xeHHe ¥ B3aUMOJENCTBHUE TeJl.

MexaHnuyeckoe paswkeHue. Ilyte u 1iepemelrieHve. PaBHOMepHOe U
HepaBHOMepHoe BikKeHHe. CBOOOAHOe MajieHre Kak TMpuMep HepaBHOMEDPHOTO
ABKeHust Tesl. CkopocTb. CpefiHsIA CKOPOCTb MPYM HEPaBHOMEPHOM JBWKEHUH.
PacuéTt nyTy ¥ BpeMeHU JBUKEHUS.

I'padviku 3aBUCUMOCTEM Be/JWUMH, OMUCHIBAIOIMX [ABMKeHue. Obiiue
MOHATUSS 00 OTHOCUTEeNbHOCTH [BWKeHUs. ClioKeHWe CKOpOCTel /s Tel,
JBYDKYILMXCS MapajiesbHo.

flBnenne wvHepuyy. 3aKOH MHepLMH. B3auMopencTBue Tesl Kak IpUYMHA
VM3MEHeHUs] CKOPOCTU [BWKEHUs Tesl. Macca Kak Mepa WHEPTHOCTHA Tejla B
MOCTyNaTelbHOM  ABWXKeHud. IIlnotHocTte BewectBa. CBA3b IJIOTHOCTU €
KOJIMUeCTBOM MoOJieKy/l B eauHule o0béma BemjectBa. CMecu U CIUIaBhI.
[ToBepXHOCTHas ¥ TMHENHAas TIOTHOCTb.

Cuia Kak XapaKTepuCTHKa B3auMozeucTBus Tes. Cha ynpyrocTu U 3aKOH
I'yka. Mi3MepeHre Cu/ibl C TIOMOLLBIO AMHAMOMeTpa. SIBjieHre TArOTeHUs U Cuja
TspkecTd. Cuyjia TsDKeCTU Ha [ipyrux rnaHerax. Bec tena. Hesecomocts. CoxkeHue
CWJI, HafpaB/IeHHBIX 1O OAHOM mpsiMou. PaBHOgelcTBytOIasi cuia. Cuia TpeHus.
TpeHve CKONMbXEHUS W TPeHWe TIOKOs, BA3KOe TpeHWe. TpeHuWe B mpUpoOJe U
TeXHUKe.

demoncmpayuu.

HabnromeHre MexaHUUeCKOT0 JABV)KEHUS Terla.

N3mepeHre CKOPOCTH MPSIMOJIMHENHOTO ABVKEHUS.

HabsroieHue siB/ieHYsI HHEPLIU.

HabstojeHre u3aMeHeHUs: CKOPOCTH TIPYU B3aUMO/IeMCTBUM Tel.

CpaBHeHHe Macc I0 B3aUMO/|eHCTBUIO TeJl.

Cro>keHure CWJI, HaTrlpaBJ/IeHHBIX 110 OJJHOM TIPSIMOM.

JlabopamopHble paGombl U ONbIMbL.



OrnpesiesieHe CKOPOCTU DaBHOMEDHOI'O [IBW)KeHHUs (ILllapuka B >KUAKOCTH,
MO/Ie/IN 37IeKTPUUeCKOT0 aBTOMOOWJISI U Tak Jjasee).

OnpefeneHve cpefHeil CKOPOCTU CKOJIb)KeHUs Opycka WM IlIapvka IIo
HaKJIOHHOU IJIOCKOCTH.

OrnpesiesieHyre TIJIOTHOCTH TBEPAOTO TeJa.

OnbIThl, [eMOHCTPUPYIOLME 3aBUCUMOCTb pacTsokeHUs: (gedhopmariun)
TIPY>KHUHBI OT TIPU/IOXKEHHOM CUJIBI.

OnbITHI, [A€MOHCTPUPYIOLLME 3aBUCUMOCTb CHUJIbl TPEHHUS CKOJIbXKEHUS OT
CUJIbI [IABJIEHUS U XapaKTepa COTPUKACAIOIIUXCS [TOBEPXHOCTEN.

Pa3gen 4. [laB/ieHUe TBEPABIX TeJl, )KMAKOCTEeH U ra3oB.

Hasnenue. Cusa aasnenusi. CriocoObl yMeHbIlIeHUsI U yBeIMUeHUs JaB/eHusl.
HaBneHne ra3a. 3aBUCUMOCTb [aBjieHWsi rasa OT OOBEMa U TeMIlepaTyphl.
[Tepenaua faByieHUsi TBEPBIMU TeJaMU, XXUAKOCTSIMU U ra3amu. 3akoH [lackarnsi.
[THeBMaTHUeCKue MalllUHBbI.

3aBUCMMOCTb  JIaBJIeHUsI  J>KUJKOCTM  OT  IVIyOWHBI  TOTPY’KeHUsl.
I'vapocratuueckuii  mapasokc. CooOujaromuecs  cocyel.  ['MapaBavueckue
MexaHUu3Mbl. Vcro/ib30BaHUe BBICOKMX [JaB/eHUN B COBPEMEHHBIX TeXHOJIOTHSIX.
Y CTporcTBO BOAOMIPOBO/A.

Atmocdepa 3emsi U atMocepHoe pAaBreHue. [IpUuvHBI CyljecTBOBaHUSA
BO3AyIIHOM o6onouku 3emn. Onbit Toppuuesnnu. M3mepeHue atmocdepHOro
JaBjeHusl. 3aBUCUMOCTb aTMOC(EepHOTro /laBjieHUs OT BbICOTHI HaJl YDOBHEM MOPSI.
[Tpubops! /151 U3MepeHHst aTMOC(epHOTO JJaBeHMUs.

[evicTBre XXUAKOCTU U ra3a Ha MOTrpy>XEHHOe B HUX Tes0. BeITanKuBaromas
(apxumezioBa) cuia. 3aKkoH ApxrMesa. Y C/I0BUe BOSHUKHOBEHMS BbITa/IKMBAOILleN
(apxumMenmoBoW) cusibl, noATekanue. [1naBanue Ten. BosgyxomniaBanue.

demoncmpayuu.

3aBUCUMOCTbD [|aBJ/IeHUs ra3a OT TeMIlepaTyphbl.

[lepenaua faBneHUs JKUAKOCTBIO M Ta30M.

Coo0rmaroiyecsi CoCy/bl.

I'uapaBivuecknii mpecc.

[TposiByieHUe 1eCTBUSI aTMOC(EPHOTO JiaB/IeHHsI.

Cudos.

3aBUCHMOCTD BBITAJIKHUBAOIeN CHIbI OT 00bEMa TIOrpyKEHHON B JKUAKOCTD
YacTH TeJla ¥ TVIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BbITa/IKMBAOLLEN CUJIbI BECY BBITECHEHHOM XKUAKOCTH.

YcnoBre nuiaBaHus Teq: IJlaBaHWe WU TMOTPy’KeHWe Tesl B 3aBUCMMOCTH OT
COOTHOILIEHUS TVIOTHOCTeU Tejla U >KUIKOCTH.

JlabopamopHble paGombl U ONbIMbL.



ViccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJie OT 00bEéMa TOrpy>XKEHHOH B
JKAJKOCTh YaCTH TeJia.

OrnpeziesieHye BbITATKWBAKOLIEM CUJIBI, JeMCTBYIOLLEH Ha TeJ0, MOrPy>XKEHHOe
B )KUJKOCTb.

ITpoBepka He3aBMCUMOCTH BbITAJIKUBAIOIEN CUJIbI, JeHCTBYIOIIEN Ha Tesio B
JKAJKOCTH, OT MacChl TeJa.

OnbIThl, /1eMOHCTPUPYIOIIME  3aBUCHMOCTb  BBbITaJIKMBAlOLLled  CUIJIBI,
JeNCTBYIOIeH Ha TeI0 B KUAKOCTU, OT 00BhEMA TOTPYKEHHOU B >KUJKOCTh UaCTH
Tesla ¥ OT MJIOTHOCTHU YKUJKOCTH.

KoHcTpyrpoBaHue apeoMeTpa WM KOHCTPYMPOBaHUeE JIOJKU U OTpeJie/ieHre
eé rpy3onobEMHOCTU.

Pa3gen 5. PaGoTa U MOIIHOCTB. JHEPrUsl.

MexaHnnueckasi paboTa [i/1s1 CWI, HallpaB/IeHHBIX B/0JIb TMHUU TTepeMellleHusl.
MOLLHOCTS.

[IpocTble MeXaHW3MbI: pblyar, BOpPOT, O0JIOK, TOJUCIIACT, HaKIOHHas
TJIOCKOCTh, HOXKHAYHBIM MeXxaHu3M. MoMeHT cuiibl. PaBHOBecue pbiuara. [1paBusio
MOMeHTOB. [IpuMeHeHWe TIpaBW/Ia paBHOBeCHS pbluara K OJ10Ky. «3o0J0TO€
nipaBuo» MexaHukKu. KIT/] mpocTeix MexaHu3MoB. [IpocThie MexXaHHU3MbI B OBITY,
TeXHUKE, )KUBbIX OPraHu3Max.

Mexanuueckass 5SHeprusi. KuHeTnueckass U NOTeHLUMA/bHAs SHEPrUs.
[IpeBpallieHre OHOTO BHU/la MEXaHUYECKOW SHEPTUU B IPYTOW. 3aKOH COXPaHeHUs
Y TIpeBpalleHrs SHePruy B MeXaHUKe.

demoncmpayuu.

[Iprimepsl MPOCTBIX MEXaHU3MOB.

JlabopamopHble pabombl U ONbIMbL.

WccnenoBanue ycioBUM paBHOBECHS pblyara.

N3mepennie KT/l HAKIOHHOM MIOCKOCTH.

Vi3ydeHue TIpaBw/Ia pblyara /ijisi IOJBY)KHOTO U HETIOJBM)KHOTO OJIOKOB.

Omnpenenenvie KIT/] moABMXHOTO M HETTOABMKHOTO 0JI0Ka.

OnpegeneHve paboThl CUIbI YIIPYTOCTU TP MOABEME T'DY30B MPHU MTOMOIIU
TIO/IB>KHOTO O/10Ka.

N3yueHne 3aKOHAa COXpaHEHUS] MeXaHUYeCKOW SHEPruu.

8 K/ITACC

Pa3gen 6. TensioBble siB/IeHUS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TeOpUU CTPOeHUs
BeljectBa. Macca ¥ pasMmepbl aTOMOB M MoOJieKy/. OmbIThl, MOATBEpPIKArOLre
OCHOBHBIE M0JIOXKEHHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH.



Mogemn TBEPOTO, >KUAKOTO M Ta3000pa3HOTO COCTOSIHHY BelljeCTBa.
Kpucramiueckue v amopgHbie Tena. ['pageH — HOBBIM Marepuan [jisi HOBBIX
TeXHOMOTU. TeXHO/OTHH TOyYeHUs] UCKYCCTBEHHBIX anMa3oB. OObsicHeHue
CBOMCTB Ta30B, )XUJKOCTeH Y TBEPABIX TeJl HA OCHOBE I0JI0JKeHUHA MOJIEKYJISIPHO-
KUHETUYECKOW TeopuHu. [I0BepXHOCTHOE HaTsPKeHWe, CMauMBaHUe, KalWIsipHbIe
sBieHUsA. TeryioBoe pacliMpeHue W CKaTthe. 3aBUCMMOCTb [JaB/IeHUsl rasa OT
00BEMa, TemMIiepaTyphbl.

Temnepatypa. CBfi3b TeMIlepaTypbl CO CpeJHeHd KWHETUYEeCKOM 3Heprueu
TeIIOBOr'0 JBWKEeHHs YacTull. TemrieparypHble LIKaJbl.

BHyTpeHHsin 3Heprus. CrocoObl UW3MeHeHHsI BHYTDeHHeW SHepruu:
Teryionepeaayva u CoBeplIeHre paboTHI. Bupbl Tervionepesaun:
TeIJIONPOBOAHOCTb, KOHBEKLIUs, U3/lyueHue. Buzpl Terionepesauyu B Ipupoje U
TexHrKe. HeobpaTUMOCTE TeI/IOBBIX MPOLIECCOB.

KonmuecTBO TervioThl. Y/enbHasi TETJIOEMKOCTb BeIllecTBa. TerioobMmeH M
TerioBOe paBHOBecHe. 3aKOH HbloToHa-PuxMaHa. YpaBHeHue TeryioBoro OanaHca.

[11aB/ieHre U OTBep/eBaHVe KPUCTA/VIMUeCKUX BelecTB. Y e/bHas TeruioTa
riaBsieHusi. [lapoobpa3oBanue u KoHAeHcalus. Vicnapenve. Kurenue. Y enbHast
TeryioTa  MapooOpa3oBaHvsA.  3aBUCUMOCTh  TemrepaTypbl  KUIeHUs  OT
aTMocgepHoro nasneHus. HacblllleHHbIM W HeHaCbIllleHHbId nap. BiaXHOCTb
BO3/yXa.

OHeprus TOIUIMBA. Y [ie/ibHas TeryioTa CrOpaHus.

[TpuHIMIIEI pabOThI TeryIOBbIX ABuraTenei. KII/I TerioBoro gBuraress.
TernioBble [ABUraTtenM M 3allldTa OKpY)Karolled cpefbl. TernsioBble MOTepU B
TeIJIOCeTSIX.

3aKOH COXpaHEeHWs U TpeBpallleHUs] SHepPrud B MeXaHUUeCKUX U TerJIOBbIX
rporeccax.

demoncmpayuu.

HabsroieHrie 6pOyHOBCKOTO [IBUKEHHUS.

Habsmoenue auddysuu.

HabGnrofjeHue  siBlieHHME TIOBepDXHOCTHOTO HATSDKeHUs, CMauuMBaHUS U
KaWISIDHBIX SIBJIEHUM.

HabnroieHre TerioBOro paciliupeHust TeJl.

Vi3mMeHeHve [aB/ieHWs] ra3a TIPU W3MeHeHHWU O00bEMa U HarpeBaHWM WM
OXJIAXKEHUH.

[IpaBuia n3MepeHus TemIiepaTypsbl.

Bugbl Tenionepesaum.

OxytaxxieHre Mpy CoBepIlieHn: PaboThl.

HarpeBanue nipy coBepitiieHUX paboThbl BHEIITHUMU CHAIaMH.

CpaBHeHUe TerJIOEMKOCTEN pa3/IMuHbIX BelleCTB.



Habmrozenue KureHusl.

Habro/ieHre MoCTOSIHCTBA TeMIlepaTyphl MpH T/IaB/IeHUH.

Mogeny TenioBbIX BUraTesen.

JlaGopamopHble pabombl U ONbIMbL.

OmBITHI 110 0OHAPY>KEHUIO JIeHCTBUS CUJT MOJIEKY/ISIPHOTO TPUTSDKEHMUS.

OnbIThI IO BhIPALMBAHUIO KPUCTA/UIOB MIOBAPEHHOM COJIA WK Caxapa.

W3mepeHve TemriepaTypbl IIpM TIOMOLLM JKUAKOCTHOIO TepMOMeTpa U
JlaTyvKa TemIiepaTypsbl.

OnpITeI TI0O HAOIIOZIEHWIO TETUIOBOTO DPACLIMPEeHUs] Ta30B, >KAAKOCTeH U
TBEPBIX TeJl.

OnpejeneHyve faBjieHus BO3Ayxa B Oa/yioHe LITIPULIA.

WccnepmoBaHve 3aBUCMMOCTH  [laBlieHHsI BO3lyXa OT ero o0ObémMa W
TeMIiepaTryphl.

[TpoBepka rumoTe3bl JTUHEeHHOW 3aBUCUMOCTH JJIMHBI CTONOMKA >KUJKOCTU B
TepMOMeTpUUYeCKOU TpyOKe OT TeMIiepaTyphbl.

HabntomeHve w3MeHeHWss BHYTPEHHEM OSHEPrUu Tejla B pe3yJibTaTe
Teruioniepeaun ¥ paboThl BHEIIHUX CUJL.

VccnenoBanve siBleHUsi TerjiooOMeHa TP CMeLMBAaHWW XOJOJHOW U
ropsiyeit BoJbl.

OmnpezeneHrie KOJIMYeCTBa TEIIOThI, TIOJTYYeHHOTO BOZOM MpH TeriooOMeHe
C HarpeTbIM MeTa/VInueCKUM LIWJIMHPOM.

OrnipefienieHre MOIITHOCTH TeTIJIOBBIX MOTeph (3aK0H HeloTOHa-PrixmaHa).

OrnpesiesieHye y1e/IbHOM TEMVIOEMKOCTH BelleCTBa.

WccenoBanue npoliecca UCiapeHusl.

OrnpefienieHe OTHOCUTEIBHOM BIaXKHOCTH BO3/yXa.

OrnipefieneHye yebHOU TEIUIOTHI TJ1aB/I€HUS JIb/IA.

Pa3pen 7. JjieKTpuuecKue U1 MarHUTHbIE SIBJICHMS.

OnekTpusauusa Tea. [IBa poja 3/1eKTpUYecKux 3apsfoB. BsanmogeiicTBre
3apsbKeHHbBIX Tesl. 3aKoH KyoHa.

OJieKTpuyeckoe T1iojie. HampsykEHHOCTb 3/1eKTpUUecKoro 1ossd. [IpuHumn
CyTepIio3ULIU 3/IeEKTPUYECKUX M0J1ek (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckyx 3apsiZioB. DJeMeHTapHbINM 3JIEKTPUUeCKUU 3apsif,.
Crpoenve aroma. I[IpOBOJHMKH, [OWUSJIEKTPUKA U TOJYNIPOBOAHUKHU. 3aKOH
COXpaHeHUs 3JIeKTPUYEeCKOro 3apsija.

ONeKTpUYeCKu TOK. YC/IOBUSI CYL[eCTBOBAaHUS 3J€KTPUYECKOrO TOKa.
VICTOUHMKM TIOCTOSHHOTO TOKAa. [lelCTBUSI 3/eKTPUUECKOr0 TOKa (TervioBoe,
XMMUUECKOe, MarHUTHOE). DJIeKTPUUeCKUM TOK B MeTa/l/laX, XXUAKOCTSX U rasax.

OJiekTpuyeckas nerb. Chia ToKa. J/IeKTpUUeCcKoe HarpsykeHue. AmriepmeTp
Y BOJIbTMETP B LieIy MOCTOSHHOTO TOoKa. COINpOoTUB/IeHKe TIPOBOJAHUKA. Y le/IbHOe



COTpOTHBJIeHMe BelllecTBa. 3akoH OMa /11 yyacTka Lernu. IlocimenoBartensHoe U
rapasuiesibHOe coefiMHeHre NMPOoBOAHUKOB. 3/]C B 1ieny MOCTOSHHOIO TOKa. 3aKOH
Oma panis mosHoM wenu. [lpaBuna Kupxroga. PacuéT mpocThIX 37eKTpUYecKuX
Lernel. HenvHelHble 371eMeHTBI.

Pabota W MOIIHOCTh 3/IEKTPUUECKOTO TOKa. 3akoH [Dxoysis-JleHiia.
OneKkTprUUecKue Lery U ToTpebuTenu 31eKTpryeckoi s3Hepruu B 6biTy. KopoTkoe
3aMbIKaHue.

[TocTosiHHble ~ MarHWUTHL.  B3aumozelcTBHe  TOCTOSIHHBIX ~ MarHUTOB.
MaruuTHoe 1osie. MarHutHoe 110Jie 3eMJId U ero 3HaueHue [j1s )KU3HU Ha 3emJie.
OneiT Opcresa. MarHutHoe T110Jie  3/IeKTPpUUYECKOro Toka. OmnbeIT  Amriepa.
[IpumeHeHVe 3/IeEKTPOMarHMTOB B TexXHHKe. [lelCTBHMe MarHUTHOrO MOJs Ha
NpoBOAHUK € TokoM. Cuia Awmmepa U omnpejeseHUe e@ HarpaB/IeHUs.
ONeKTpOoABUTraTe/ib MOCTOSHHOTO TOKa. Vcmosib30BaHWe 371eKTpOABUraTesnien B
TeXHUYECKUX YCTPOMCTBAX Y Ha TPAHCIIOPTe.

OnbiTel Papajies. SBneHve 371eKTpOMarHuTHOM MHAYKUWU. [TpaBuno JleHia.
OJ1eKTporeHepaTop. CriocobbI T10/1yYeHUst 3JIEKTPUYECKOU SHEepPruu.
ONeKTPOCTaHIIMA Ha BO30OHOB/SIEMBIX HCTOYHMKAX JHEPrHH. JKOJIOTHUecKue
1ipo6sieMbl SHepreTUKU. TOTIMBHBIE 3/IeMeHThI U 3/IeKTPOMOOUIH.

demoncmpayuu.

O/eKTpusaLys TeJl.

[Ba pozna 3/1eKTpUYECKUX 3apsifiloB U B3aUMOZEMCTBUE 3apSHKEeHHBIX Tel.

Y CTpOWCTBO U [IeMCTBYE 3JIEKTPOCKOTIA.

OJIeKTpoCTaTUyecKass UHAYKLIUSL.

3aKOH COXpaHeHUs JIeKTPUUYeCKUX 3apsizioB.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TIO/SI C TIOMOILBIO
OyMa)kKHBIX CyJITAaHOB.

ITpOBOAHUKH U AU3/IEKTPUKH.

VICTOYHVKM ITOCTOSIHHOT'O TOKA.

[encTBUs 3M€KTPUUYECKOT0 TOKaA.

OJIeKTPUUECKUY TOK B )KUIKOCTH.

["a30BbIl pa3ps/.

V3MepeHure CUJIbI TOKA aMIIepMETPOM.

W3mepeHue 3/1eKTpUUYeCKOro HarnpsiKeHUs1 BOJIbTMETPOM.

Peocrar 1 MarasuH CONpOTUB/IEHUH.

B3auMopeicTBre NOCTOSTHHBIX MarHUTOB.

MopenupoBaHue HeBO3MOXXHOCTH paszesieHus I10/IF0COB MarHuTa.

MopenupoBaHMe MarHUTHBIX MOJIEU MOCTOSIHHBIX MarHUTOB.

OneIT OpcTea.

MarHurtHoe 110J1e TOKa. 3JIeKTPOMarHur.



[ericTBMe MarHUTHOTO T0JIS1 HAa TIPOBOAHUK C TOKOM.

OJIeKTpO/BUTaTe b MIOCTOSTHHOTO TOKaA.

OmnbiTel Dapages.

OJ1eKTporeHepaTop MOCTOSIHHOIO TOKaA.

JlaGopamopHble pabombl U ONbIMbL.

OnbITel 10 HAOMIOZEHUIO 3/1eKTPU3al[uM Tel TpPH CONPUKOCHOBEHWH U
VH/yKLIUe.

WccnenoBanne [eUCTBUS  3/IEKTPUUECKOTO TIOSI HA TMPOBOJHUKUA U
[IA3/IEKTPUKHU.

C6opKa 1 uCTbITaHWe 37IeKTPUUeCKOM 11eTy TTIOCTOSTHHOT'O TOKa.

WccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, IPOTEKAIOLLero yepe3 pesucTop, OT
HarpspKeHUs! Ha pe3uCTOpe U CONPOTUB/IEHUS Pe3UCTOopa.

OnbIThI, JEMOHCTPUPYIOLME 3aBUCUMOCTb 3JIEKTPUUECKOTO COMPOTUB/IEHUS
TIPOBOJIHUKA OT ero JJIMHBI, IUI0L[aJy TTIONePeYHOr0 CeYeHus: U MaTepuaria.

OrnipejienieHye yebHOTO CONPOTHUBIIEHUS TIPOBOHUKA.

[IpoBepka TpaBWIa C/IOKEHUS HaMNpsDKEHWW TIpU  [OC/1e[0BaTe/lbHOM
COeIMHEHVH JJBYX Pe3HUCTOPOB.

[IpoBepka mipaBW/Ia [Ji1 CWIbl TOKa TMPUA TapayieJibHOM COeJUHEHUH
Pe3UCTOPOB.

Onpepenenve 3/1C ¥ BHYTpeHHEr0 CONPOTUBJIEHUSI UCTOUHUKA TOKa.

[TpoBepka npaBui Kupxroda.

ITpoBepka BbINoO/IHEHWS 3aKOHA OMa Ji/151 TTI0JTHOM LIeTHu.

N3yueHne Bo/IbTaMIIePHBIX XapaKTePUCTUK HeTMHEHWHbIX 3/IeMEeHTOB (JIaMIIbl
HaKaJIMBaHWS WK MOJIyTTPOBOJAHUKOBOIO IUO/a).

OnpegeneHre paboThI 3/IEKTPUUECKOTO TOKA, UAYIIIETO uepe3 pe3ucTop.

OrnpefienieHre MOLTHOCTH 3JIEKTPUYECKOT0 TOKA, BbIZIEISIEMOM Ha Pe3UCTOpe.

Onpepenenue KII/I HarpeBareis.

WccnenoBaHre MarHUTHOTO B3aMMO/IeMCTBUS TTIOCTOSTHHBIX MarHUTOB.

V3ydyeHrie MarHUTHOTO TIOJISI TIOCTOSIHHBIX MarHUTOB TIPU X 00beIMHEeHUH U
pas/ie/IeHHN.

WccnepnoBanue 1eMCTBUS 3/IEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

OMbITHI, 1eMOHCTPUPYIOLIUE 3aBUCMMOCTb CUJIbl B3aUMO/IeUCTBUS KaTYIIKHU C
TOKOM M MarHuTa OT CW/Ibl W HarpaB/ieHUs] TOKa B KaTyllke W OT Ha/Auus
(oTCyTCTBUSI) Cep/leyHMKA B KaTyLLKe.

N3yueHne 1elCTBYUSI MarHUTHOTO T10/1s1 HA TIPOBOHUK C TOKOM.

KoHcTpyupoBaHue 1 u3yueHre paboThl 3IeKTPOIBUTATe]Is.

N3mepenue KII/I seKTpoABUTraTeIbHOW YCTAHOBKU.

OnbITBl TI0  HWCC/IEJOBAHUKO  SIBJIEHWS  3JIEKTPOMAarHUTHOM  UHAYKLWU:
HCC/leJOBaHe U3MeHeHU 3HaueHUs ¥ HarpaB/ieHUs1 MHYKIIMOHHOTO TOKa.



9 K/IACC

Pa3nen 8. Mexannueckue siBJIeHHS.

MexaHrnueckoe BwkeHue. MatepuanbHasg Touka. CriocobObl orMcaHus
MeXaHWYeCKOTo JIBW>KeHMs: Tab/uuHbINA, rpaduueckuii, aHamuTHueckuid. Crucrema
oTcyéta. OTHOCUTE/IbHOCTh MEXaHUUYECKOTO JIBUKEHUS.

BekTopHble BeJIMUMHBI, OTepaljuy C BeKTOpaMHu, MPOeKLUU BeKTopa. Paguyc-
BEKTOD MaTepUaJibHOW TOUYKH, MepeMelleHre Ha T[UIOCKOCTH. PaBHOMepHOoe
NpSIMOJIMHEHOe  JBWwkKeHue. HepaBHOMepHOe TIpIMONMHEHWHOE  [IBU)KEHUe.
CpepHsisi U MTHOBEHHasi CKOPOCTb TeJla [PU HEPaBHOMEPHOM /IBUKEHUM.

Yckopenne. PaBHOyCKOpeHHOe TNIPSIMOJIMHEHMHOE [BIKeHHe. Y CKOpeHHe
cBobozHOTO NasieHus. OnbIThl ["anmues.

['pacdrueckasi uHTEprpeTalysi YyCKOPeHUsl, CKOPOCTH, TPOWJEHHOT0 MyTU U
riepeMellleHUst 1J1s1 PSIMOJIMHEMHOTO JBU)KEHMUS.

IBr>KeHMe Tesa, OPOILIeHHOTO O/, YTJIOM K TOPH30HTY.

[IBr>KeHMe 10 OKPY>KHOCTH. JIMHelHasi CKOPOCTb, YT/10Basi CKOPOCTb, TIePUOT
¥ YacToTa oOpailjeHusi TIpY paBHOMEPHOM /IBU)KeHUH TI0 OKPY>KHOCTU. CKOpPOCTh U
yCKOpeHUe TMpU JIBUYKEHUH T10 OKPY>KHOCTH.

BekTop cunbl. PaBHOZeMCTBYOLas CUa.

[TepBbii 3ak0H HptoToHa. Bropou 3akoH HetoToHa. Tpetuit 3akoH HeroTOHa.
[IpyHLMN CyTepro3uLyn CHJL.

Cwuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: Crjia TPeHUsSI CKOJIbXXeHUs, CUla
TPEeHUsI MOKOsI, Ipyrue BUbI TpeHus. Kosd@uiiyeHT TpeHus.

[IB>KeHMe Tesl M0 OKPY>KHOCTH TOJ, IeCTBUEeM HeCKObKUX CHJL.

3akoH bepHy/uii ¥ noabéMHas cuia Kpbulia. CoBpeMeHHble JieTaTe/bHbIe
ammapaThbl, CyJa Ha T[O/JBOJHbIX KpbLIbSX, AQHTUKPbIIO HAa CKOPOCTHBIX
aBTOMOOW/ISIX. [IBVD)KeHMe T10e37ja Ha MarHUTHOM TTOAYIIIKE.

Cuna Ts)KeCTM W 3aKOH BCEMHPHOIO TATOTeHus. [IBrb>KeHWe Tel BOKPYT
rPaBUTALIMOHHOTO LieHTpa (B TOoM uwucie 1uiaHeT BOKpyr Connia). IlepBas
KOCMHYecKast CKOpocTb. HeBeCcOMOCTB U reperpysku.

PaBHOBecre MarepuanbHON TOUkKU. ABGCO/MOTHO TBEpPAOe Teso. PaBHOBecue
TBEP/IOT0 TeJsla C 3aKPeIyIEHHOM OChIO BpallleHusi. MoMeHT cusibl. LIeHTp TshkecTH.

Nmnynbc Tena. WM3meHeHue wumryabca. MMnynbC Cuabl. Ympyroe u
Heyrpyroe B3auMMO/JelCTBUe. 3aKOHbI W3MEHEeHMsI W COXpaHeHWsl UMITY/IbCa.
PeakTuBHOe /BUKeHUe.

MexaHnnueckasi pabora u Moi[HOCTb. PaboTa cui TsKeCTH, YIIPYTroCTH,
TpeHus. CBsi3b SHepruu U paboTel. [loTeHIMaIbHAsI SHEPTHs Tesla, TIOJHATOTO Haf
TOBEPXHOCTHIO 3eM/id. [ToTeHIManbHasi SHepPIrusi CXKaTou NMpy>KUHbL. KuHeTHueckas
sHeprusi. TeopeMa O KWMHETUYECKOW SHEPruu. 3aKOH U3MEHEeHUsI U COXPaHEeHUs
MeXaHUUeCKOU SHEPTUH.



demoHncmpayuu.

HabsrofjeHre MexaHH4yecKoro [BYWKEHHUSI Tejla OTHOCHUTE/NIbHO pa3HbIX Tesl
oTCuéTa.

CpaBHeHue TMyTeli ¥ TpaeKTOPUM [IBJKEHUS] OJJHOTO W TOTO >Ke TeJa
OTHOCHTEIbHO pa3HbIX TeJjl OTCUéTa.

W3mepeHre CKOPOCTU U YCKOPEHUSI TIPSIMOJIMHEMHOTO [IBUKEHHUSI.

VccnenoBaHue MpH3HAKOB PABHOYCKOPEHHOTO IBMXKEHMUS.

HabmroieHue IBYKEHUS TeJla TI0 OKPY’KHOCTH.

HabsrofieHre MeXaHUUeCKUX SIBJIEHUM, TPOUCXOJSIINX B CUCTeMe OTCUéTa
«Tenexxka» mpyd e€ paBHOMEDHOM M YCKODEHHOM [IB)KEHWU OTHOCHUTETbHO
KabuHeTa (pU3MKU.

HabsroieHre paBHOBecHs Tesl, CBOOOIHOTO TafieHus1, KojebaHusl MassTHUKA B
VHepLMalbHbIX CUCTeMaX KakK MOATBep KJeHre TIPUHLIUIA OTHOCUTEIbHOCTH.

3aBUCUMOCTb YCKOPEHUsI Tesla OT ero MacChl U [IeMCTBYIOLEN Ha HETO CUJIBI.

HabntozieHre paBeHCTBa CUJT TIPH B3aUMO/IeHICTBUU TeJl.

W3meHeHMe Beca TeJia MPU YCKOPEHHOM JIBMXKEHUHU.

[Tepenaua uMIlyibca Npy B3aUMO/IEUCTBUM TeJl.

[Tpeobpa3oBaHus SHEPTUM MPU B3aUMO/IeCTBUH TeJl.

CoxpaHeHue UMITy/IbCa TIPU a0CO/IFOTHO HEYTIPYT'OM B3alMO/IeHCTBHUU.

CoxpaHeHue UMITy/IbCa TIPU YIIPYTOM B3alMO/IeHCTBHUMU.

Habro/ieHre peakTUBHOTO JABVKEHUSI.

CoxpaHeHHe SHepruu Npy CBOOOIHOM Ma/leHUH.

CoxpaHeHue 3HePryuy TMpH JABWKEHUH TeJia TI0/1 1eHiCTBUEM TIPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

KoHcTpyupoBaHve TpakTa Jjisi pa3rOoHa M JajibHeillllero paBHOMEPHOTO
JBYDKEHUSI [IapUKa WU TeJIEeXKH.

OmnpesiesieHrie CpejiHe CKOPOCTH CKOJIb)KeHUsSI Opycka WU [IBUKEHUS
I1apyKa 10 HaKJIOHHOM MJIOCKOCTH.

OrnpeziesieHre YCKOpDeHUsI Tejla TPU PABHOYCKODEHHOM [JBWKEHHUU TI0
HAaKJIOHHOU TIJIOCKOCTH.

WccnenoBaHve 3aBUCUMOCTH IIyTH OT BPeMeHM IIPU pPaBHOYCKOPEHHOM
IBIDKeHUU 0e3 Haua/bHOM CKOPOCTH.

[TpoBepKa rumnoTe3bl: ec/iv Py paBHOYCKOPEHHOM JBIKeHUU 0e3 HauaTbHOMN
CKOPOCTH TTyTH OTHOCSITCS KaK psiJl HeYETHBIX YKCesl, TO BpeMeHa OJJUHAKOBBI.

WccnenoBaHue IBU)KeHUs Tejla, OpOIIIEHHOTO TI0/I, YIJIOM K TOPH30HTY.

WccnenoBaHve 3aBUCMMOCTM  CWJIbI  TPEHUS CKOJIb)KEHUSI OT  CUJIBI
HOPMaJILHOTO ZIaBJIeHUS.

Ornpegenenye Ko3pduiirieHTa TpeHUsI CKOJIb)KEeHUS.

OrnpepiesieHre )KECTKOCTU IIPY>KUHBI.



WccnenoBaHue 3aBUCUMOCTH CHJTbI YIIPYTOCTU, BO3HUKAIOIIIEN B TIPY)KUHE, OT
cTerneHu AedopMaLiiy MPY>KUHBI.

Omnpesiesienrie paboThbl CUIbI TPEHUS MPH PaBHOMEDPHOM [IBW)KEHUU TeJia TI0
TOpPU30HTaIbHOU MTOBEPXHOCTH.

Onpegenenve paboThl CUBI  YMOPYrOCTU TPH  TIOgBEME Tpy3a C
WCTI0/Tb30BaHNEeM HeMOZBMXXHOTO M MIOABMXXHOTO OJIOKOB.

Pa3zen 9. MexannuecKue Ko/ie0aHHs ¥ BOJTHbI.

KonebaTenbHoe aBwKeHre. OCHOBHbBIE XapaKTePUCTUKH KOJieOaHMIA: TIepHo/I,
YyacToTa, aMIUVIUTyZAQ. ['apMoHuUueckre KosiebaHMs. 3aTyxaromue KoaebaHus.
BoeiHy>x1eHHbIe Konebanust. Pe3oHaHC.

MaTeMaTHueCcKuii M TIPY)KUHHbIA MasTHUKU. [IpeBpaiiieHue 3HEPTUU TIpU
Koj1e0aTe/IbHOM JBYKEHHUH.

MexaHuueckue BoO/HbI. [IpofjosibHble ¥ TiomepeuHble BoJiHbL. (CBOMCTBa
MexaHU4eCKUX BOJIH: MHTep(epeHLUs U audpakuus. vHa BOTHBI U CKOPOCTD eé
pacrnpocTpaHeHHs. MexaHUUYeCKye BOJTHBI B TBEP/IOM TeJie, CeliCMUUYeCKrie BOTHBI.

3ByK. PacripoctpaHeHre U OTpa)keHUe 3ByKa. I'DOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3oHaHc B akyctuke. WMHdpa3Byk u y/ibTpa3BykK. Kcrmosib3oBaHue
y/AbTPa3ByKa B COBDEMEHHBIX TEXHOJIOTHSIX.

demoncmpayuu.

Habmoenre KoyiebaHWM Ten TOJ, [AeWCTBHEM CH/IbI TSDKECTH W CHJIBI
yOpPYTOCTH.

Habmtopenne KoebaHuii rpy3a Ha HUTH W Ha TIPY)KUHE.

HabntozieHre BBIHYKIeHHBIX KO/ieOaHU 1 pe30HaHca.

PacripoctpaHeHue Tpo/I0/IbHBIX U MOTepeYHbIX BOJIH (Ha MO/Ie/N).

Habsroienre nHTepdepeHivy 1 Ardpakiivy BOJH Ha TTOBEPXHOCTH BO/BI.

HabsrojeHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUUeCKUU pe30HaHC.

JlaGopamopHble pabombl U ONbIMbL.

OmnpefeneHre 4acTOThI U Iepro/ia KoyieOaHW MaTeMaTH4eCKoro MasiTHUKA.

OnpefeneHre 4acTOThI U Mepro/ia KoyiebaHWii TPYKUHHOTO MasiTHUKA.

WccnenoBaHve 3aBUCMMOCTU TepyoZia KonebaHuii rpy3a Ha HUTU OT JIJTUHBI
HUTHU.

ViccnemoBanye 3aBUCHMOCTHU Tiepro/ia KojiebaHui MPY>KWUHHOTO MasiTHUKA OT
Macchl rpy3a.

[TpoBepka HE3aBUCHMMOCTHM Tepuofia KoiebaHWi Trpy3a, MO/[BEIIEHHOTO K
JIeHTe, OT MaccChl rpy3a.

OmBITHI, 1EMOHCTPUPYIOIIHE 3aBUCUMOCTh TIepro/ia KoyieOaHWii MPY>KUHHOTO
MasiTHUKA OT MacChl rpy3a U >KECTKOCTHU TMPY’>KHUHBI.

N3mepeHue ycKopeHUs1 CBOOOHOTO Ma/leHUs.



Pa3pen 10. 31eKTpOMarHUTHOE 110J1e U 3/IEKTPOMarHUTHbIE BOJIHBI.

OJIEKTDOMarHuTHOe  MoJie.  OJIEKTPOMarHuTHele  BO/IHBL.  CBOKMCTBa
3/IeKTPOMAarHUTHbIX BOJIH. IIlkasa 3/1eKTpOMarHUTHBIX BOJIH. VIcrmosib3oBaHUe
3JIEKTPOMarHMTHBIX BOJIH [i/I1 COTOBOM CBsA3U. Papuosnokanusa. Kocmuueckas
CBS3b.

DJIeKTpOMarHuTHasi mpupoza cBeta. CKOpPoCTh cBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: UHTepGepeHLUs U AUPpPaKLUs.

demoncmpayuu.

CBoMCTBa 3/1EKTPOMarHATHBIX BOJIH.

WNurtepdepeniiys v gudpakijys cBeTa.

JlabopamopHble paGombl U ONbIMbL.

V3yueHne CBOMCTB 3/IeKTPOMAarHWTHBIX BOJIH C TIOMOIIbI MOOWIBHOTO
TenedoHa.

[TpoBegeHMe OMBITOB 110 HaOJIIOIeHNI0 MHTep(depeHIMK U AUPAKIUK CBeTa.

Pa3pen 11. CBeToBbI€e SAB/ICHHA.

JlyueBass MoJenb CBeTa M TIeoMeTpUuecKas OINTUKA. VICTOYHUKMU CBeTa.
[IpsimonvHeliHOe pacrmpocTpaHeHue cBeta. 3atMeHusi ConHua u o JIyHBL
Otpaxkenune cBeta. Iliockoe 3epkano. 3akOH OTpakeHusi CBeta. llocTtpoenue
1300pakeHUid, chOpPMHPOBAHHBIX 3ePKasIOM.

[IpenomsieHne cBeTa. 3aKOH IIpesiOMJIeHUs CBeTa. [To/iHOe oTpakeHue cBeTa.
W cnonb30BaHre NOHOTO OTPaXkeHUs B ONTUUYECKUX CBETOBO/aX, ONTOBOJIOKOHHAS
CBA3b.

JlvuH3a, xon Jyuyerd B suH3e. PopMmysa TOHKOM /uH3bL [locTpoeHue
n3o0pakeHu, CGhHOPMUPOBAaHHBIX TOHKOW J/MH30HM. OrnTudeckas CUCTeMa
doToarnapaTta, MHUKPOCKONA W Tejeckorna. [yia3, Kak omnTuYeckasi CHUCTeMa.
Br30pyKOCTh M 1aTbHO30PKOCT.

Pa3noxxeHne 6Gemoro cBeta B crekTp. OmnbiTel HbioToHa. CrokeHue
CIIeKTpaJIbHbIX 1[BeTOB. /luicrepcus ceeta.

demoHncmpayuu.

[IpsiMoIMHEHOEe pacrpoCTPaHeHHe CBeTa.

OTpakeHue cBeTa.

[MonyueHuie n300pakeHUii B TUIOCKOM 3epKarie.

IIpenomienue cBerta.

OnTruecKkui CBeTOBOZ,

Xop nyueii B coOUparoIiieit JimH3e.

Xop iydel B paccevBarolLien JIMH3e.

[TonyueHvie n306pa>keHU C TTIOMOIIIBIO JIUH3.

[TpunHLMn AeictBus ¢oToarnmnapara, MUKpOCKOTNa U TeJleCKOora.

Mogensb rnasa.



Pa3nokeHue 6esoro cBera B CTIIEKTP.

[TonyueHue 6esoro cBeta MpU C/I0XKEHUM CBeTa Pa3HBIX LIBETOB.

JlabopamopHble paGombl U ONbIMbL.

WccnenoBaHve 3aBUCUMOCTH yIVia OTPaKeHUs CBETOBOrO Jjyda OT yIJia
rajieHusl.

V3yyeHue CBOMCTB U300pa’keHusI B TIFIOCKOM 3epKarie.

WccnenoBanue 3aBUCUMOCTHU yTJla MPeJIOM/IeHHs OT yrJjia MafleH!us1 CBeTOBOI'O
Jlyya Ha FPaHULie «BO3AYX—CTEKJI0».

[Tonyuenrie n306pa>keHni C TIOMOIIbIO COOMpArOII[el JIMH3HI.

OnpegeneHve (POKyCHOTO pacCTOSIHUS W OINTHYECKOW CUJIbI cobuparolieit
JIVH3BI.

OmbITHI TI0 pa3/ioyKeHUI0 6esioro cBeTa B CIIEKTP.

OnpITEI 1O BOCTIPUATHIO 1iBeTa TpPeJIMEeTOB TIpU WX HaOIIOZieHnd uepe3s
1|BETOBbIe (PU/ILTPBI.

Pa3pen 12. KBaHTOBbIE SIB/ICHHA.

Omneitel Pe3epdopga v miaHetapHasi MoZiesib atomMa. Mogenbs atoma bopa.
Wcnyckanuve v nornioljeHre cBeta arToMoM. KBaHThI. JIMHen4yaTbie CrieKTpPhI.

PagroakTuBHOCTE. Anb(a-, 6eTa- ¥ ramma-usayuenus. CTpoeHre aTOMHOTO
aapa. HykioHHasg Mogenb aroMHoro szapa. Msortombl.  PaavoakTuBHbIe
nipeBpailjeHus. [lepuo/ momypacnazsa aTroMHbIX sifiep. [elicTBue pafiiOaKTHUBHBIX
V3/IyYeHHH Ha JKHUBbIe OPraHU3Mbl. 3aluTa OT PaJAMOAKTUBHOIO U3/TyYeHUSI.

ApepHble peakiyy. 3aKOHBI COXpaHeHUs 3apsL0BOr0 M MaCCOBOI'O UHWCeJI.
OHeprus CBs3M aToOMHbIX sgaep. CBs3b MacChl U SHepruu. Peakiuu cuHTe3a U
nenenusi spep. Mcrounuku sHeprum CosHUA M 3BE34. fmepHasi SHepreTHka.
OKooruueckye pobieMsl siIepPHOM YHePTeTUKH.

demoncmpayuu.

CnekTpbl U3/1y4eHUs U MOTJIOLLeHUS.

CnekTpbl pa3/IMYHbIX ra3oB.

CnexkTtp Bomopoja.

Habmozerue TpekoB B Kamepe BubcoHa.

PaboTta cuéTuriKa MOHU3UPYIOIIUX WU3/TydeHUH.

Perucrpauus usnyueHusi IpUpOHbIX MUHEPAJIOB U TPOAYKTOB.

JlabopamopHble pabombl U ONbIMbL.

Hab/ro/ieHue CIyIOLIHBIX U JIMHeHYaThIX CTIeKTPOB H3/TyueHusl.

NccnepoBanve TpeKOB: U3MEPEHKE SHEPryMy YacTHULbI [0 TOPMO3HOMY IyTH
(mo ortorpadusm).

N3mepeHuie paiioakTUBHOTO (hOHa.

IToBTOPHUTE/TEHO-000010AIOIIHIT MOy /Tb.



[ToBTOpUTE/ILHO-000011Iar01IMI MO/Y/Ib TIPeJHA3HAUeH [T CUCTeMaTH3aliu
U 0o0oOmieHUss TpeAMEeTHOTO  COZiep)KaHWUsi U OMbiTa  /leATeTbHOCTH,
MPUOOPeTEHHOTO MPU M3yYeHWU Bcero Kypca (u3ukKu yriayOsEéHHOTro ypoBHS, a
TaK’Ke I MOATrOTOBKA K OCHOBHOMY I'OCY/JapCTBEHHOMY 3K3aMeHY 10 (PU3MKe.

B nmnpoiecce wu3yuyeHWsi [AHHOTO MOJyJisi peaqu3yloTCd U [OIyuyaroT
JanbHelilee pa3BUTHe yueOHbIe [JeWcCTBUs, oObecrieunBaroIe [JOCTKEHHUe
NpeJMeTHbIX M MeTarpeJMeTHbIX pe3yJbTaTOB 00yuyeHUs, (opmMUpoBaHUe
eCcTeCTBeHHO-HayUHOUW rPaMOTHOCTHU: 0OBsICHEHME U OTMCaHUe sIB/IeHUI Ha OCHOBE
ripuMeHeHus1 GU3UUeCKUX 3HAHWM, WCCIeloBaTe/bCKue [1eHCTBUS (BbIABMKEHUE
TUNoTe3, NOCTAHOBKA LI M TJIaHMPOBaHWE WCC/Ie[OBaHUs, aHa/lW3 JaHHbIX U
TM0JIyYeHHe BbIBOJIOB).

[IpepnoutuTennbHOM  (DOPMOU  OCBOEHHSI MOAYJIL  SIB/ISIeTCS  MPaKTUKYM,
rporpaMmMa KOTOPOro BK/IFOYaeT:

pellieHWe 3a/auy, OTHOCSLMXCS K pa3/lMyHbIM pas3jielaM M TemaM Kypca
(VY3UKY, B TOM UKCJ/Ie 3a/ja4, MHTerPUPYIOLUX CO/JlepyKaHre pasHbIX pa3/e/ios;

BBINTOJIHEHHE 1ab0pPaTOPHBIX PAabOT U OMBITOB (BK/IHOUAst pabOThl U OMBITHI U3
repeuHeil K pas3fiesiaM Kypca) B YC/IOBUSIX CaMOCTOSITe/TbHOTO TIJIAaHUPOBaHUS
TIpOBeJieHUsT MCCe/JoBaHus, BbIOOpa 1 000CHOBaHUSI MeTO/ia U3MepeHUsl BeJTMUKH,
cOOpKM 3KCTIepUMeHTa/IbHOM YCTaHOBKY;

BBITOJIHEHUE TTPO0J/IeMHBIX 3a/]JaHUM MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3aaHusl MO eCTeCTBEHHO-HAayYHOW TIpaMOTHOCTH), B TOM UHC/e 3aJaHuM C
Me)XIIpeIMeTHbIM COJZlepKaHueM;

paboTy Haj rpyMNMoBbIMU WA UHAUBUAYaJIbHBIMU MPOEKTaMU, CBSI3aHHBIMU C
coZilep>kKaHueM Kypca (PU3UKH.

V3ydyeHue TOBTOPUTEILHO-0000IIAIOIIEr0 MOAY/IS MOKeT 3aKaHUHMBaThCS
TIpOBeJieHNeM IMarHOCTUUeCcKol paboThl 3a Kypc (pu3uku yriayOEéHHOTO ypOBHS,
BKJ/IFOYAIOIIIeN 3a/laHvsi Pa3sHOr0 YPOBHS CJIOXKHOCTU. Pe3ynbTaTbl BBITOTHEHUS
JMarHOCTUUeCKOM paboThl MOTYT TIOKa3bIBaTh CTENeHb TOTOBHOCTU O0YYarOLUXCs
K OCHOBHOMY TOCYy/JapCTBEHHOMY 93K3aMeHy 1o (u3rMke, a TakKxe
CBUJETEebCTBOBATh O JJOCTUTHYTOM YPOBHE eCTeCTBEHHO-HayYHOW rPAMOTHOCTH.



IINTAHAPYEMBIE PE3YJIbTATBI OCBOEHHMSA I[TPOI'PAMMEI 110 ®U3UKE
HA YI'TYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

V3yuyenue (hU3MKK Ha ypOBHE OCHOBHOTO 00IIjero oOpa3oBaHUsI HAIlpaB/IeHO
Ha ZIOCTW>KeHUe JIMYHOCTHBIX, MeTarpeIMeTHBIX U MpeAMeTHbIX 00pa3oBaTebHbIX
pe3yJibTaToB.

JINHHOCTHBIE PE3YJ/IbTATDI

B pe3ysibTare n3yueHusi GU3MKA Ha YPOBHE OCHOBHOTO 0011iero oOpa3oBaHUs
y obyuatoiierocst OyayT chopMUpOBaHbl CIeAyIOLe JTUUHOCTHBIE pe3y/bTaThl B
YacTH:

e 1)nampuomuyeckozo 80CNUMAHUSI:

MpOsiB/ieHWe WHTepeca K WCTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOM
($ur3rueCcKoi HayKuy;

1[eHHOCTHOEe OTHOIIIeHHe K JJOCTKEHUSIM POCCUMCKUX YUEHBIX-(HU3HKOB;

e 2)epaxc0aHcKo20 u 0yX08HO-HPA8CMEEeHH020 60CNUMAHUSL:

TOTOBHOCTb K aKTUBHOMY YYaCTUIO B OOCYKZEHUU OOII[eCTBEHHO 3HAUMMBIX
W 3TUUYeCKUX Tpo0JieM, CBSI3aHHBIX C MPAKTUUECKWM TPUMEHEHUEM [[OCTYIKEHUM
bu3uKy;

OCO3HaHWe Ba)KHOCTH MOPa/lbHO-3TUUYECKUX TIPUHI[UIIOB B JeSITeTbHOCTU
YUE€HOrI0;

» 3)acmemuueckoz20 éocnumaHusi:

BOCTIpUSITHE 3CTETUUECKHUX KauecTB (hH3UUeCKOW HayKu: eé TapMOHUUYHOTO
TOCTPOEHHSs1, CTPOTOCTU, TOUHOCTH, JTAKOHUYHOCTH;

e 4)yeHHOCMU HAYYHO20 NO3HAHUS:

OCO3HaHue LIeHHOCTH (PU3MYeCKOM HayKM KaK MOIL[HOTO WHCTPYMEHTa
MO3HaHUSI MHPA, OCHOBBI pa3BUTHUSI TEXHOJIOTUM, BaKHEMIeHW COCTaBsONen
KY/JbTYpBI;

OpUeHTalldss B [IeATe[bHOCTM Ha COBPEMEHHYI CHCTeMy HayuHbIX
Tripe/icTaBeHn 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPO/IbI;

pa3BUTHE Hay4HOU Jit00OO3HATe/NIbHOCTA, WHTepeca K WCC/ael0BaTeIbCKON
JesITe/IbHOCTY;

* 5)¢hopmupoganus Kyabmypbl 300p06bsi U IMOYUOHA/IbHO20 0/1A20N0/AYYUS:

Ooco3HaHWe IleHHOCTh Oe3omacHoro o6pa3a JKHU3HH B COBPEMEHHOM
TeXHOJIOTUUECKOM MHpe, Ba)KHOCTA TpaBu/a 0Oe3ormacHOro TmoBeJeHUs Ha
TPaHCIIOpTe, Ha Joporax, C 3JeKTPUYeCKUM W TeIyioBbIM 000pyZoBaHHEM B
JIOMaIITHUX yCJIOBUSIX;

cOpMUPOBAHHOCTb HaBblKa pedJieKCUW, TNpU3HAHWE CBOEro IMpaBa Ha
OIIMOKY 1 TaKOTO ’Ke TIpaBa y Ipyroro uejoBeKa;



e 6)mpy00e020 éocnumaHusi:

aKTMBHOE YyyaCTHe B pelleHWH TMpaKTUueCcKuxX 3a7ady (B pamMKax CeMbH,
oOpa3oBaTe/bHOM OpraHu3al[iy, ropofia, Kpasl) TeXHOJOTHYeCKOH M COI[haTbHOU
HaTpaB/IeHHOCTH, TPEOYIOILIUX B TOM UHC/e U hU3NUeCKHUX 3HAHHUM;

VHTEepeC K MPaKTUYeCKOMY U3yueHHI0 npodeccuid, CBA3aHHbIX C (H3UKOM;

* 7)3K0/102Uu4ecK0o20 60CNUMAHUSL:

OpHeHTallds Ha MpUMeHeHWe (U3UUeCKUX 3HaHWM IS pellieHusl 3a/lau B
obmacTd OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB W OLIEHKH WX
BO3MOJKHBIX T10C/1€/ICTBUH /111 OKPY>Karolller Cpefibl;

0CO3HaHWe T700a/bHOTO XapakTepa 3KO0JIOTHYeCKHX TpobsieM U IMyTell ux
pellleHus;

e 8)adanmayuu K uzmeHsIIOWUMCS YCA08UAM COYUA/AbHOLU U NPUPOOHOTL
cpeobl:

NMoTpeOHOCThL BO B3aWMO/IEHICTBUM TIDU  BBITIOJIHEHUW UCC/Ie[JOBaHUNA U
IIPOEKTOB (hM3UUeCKOM HarlpaBIeHHOCTU, OTKPBITOCTh OTBITY U 3HAHUSIM JPYTHUX;

TOBBIIIIEHWEe YPOBHS CBOEM  KOMIIETEHTHOCTM uepe3  IPaKTUUeCKYHo
JesiTeNIbHOCTb;

notpebHOCTH B (OpPMHPOBAHMM HOBBLIX 3HaHUWM, yMeHUN (HOpPMYJ/IMPOBATh
W/ieu, TIOHATYSI, TUTIOTe3bl 0 (hH3UUeCKUX 00beKTax U SIBIeHUSX;

oco3HaHue JehHUIUTOB COOCTBEHHBIX 3HAaHWW W KOMIIETEHTHOCTel B 00/1aCTH
bu3rKyY;

TJIaHMPOBaHWe CBOEro pa3BUTHSI B TIPUOOpeTeHWM HOBBIX (PU3MUECKUX
3HAHUM;

CTpeM/IeHe aHa/IM3UPOBaTh U BBISIB/IATH B3aUMOCBSI3H TIPUPO/IbI, OOII[eCTBa U
9KOHOMMUKH, B TOM UKCJ/Ie C UCIO/Ib30BaHUeM (PU3NUECKUX 3HAHUM;

OLleHKa CBOMX [IeMCTBMM C YUY6TOM B/MSHUSI Ha OKPYXKAIOLIYHO Cpezy,
BO3MOYKHBIX T7I00a/IbHBIX MOC/IeICTBUH.

METAIIPEAMETHBIE PE3YJ/IbTATDI

B pe3sysbTaTe 0OCBOEHHMsS MpOrpamMMbl 10 (U3MKe Ha YPOBHE OCHOBHOTO
ob1rero o6pa3oBanus y o0yuaromerocsi 0yayT copMrpoBaHbl MeTanpeAMeTHbIe
pe3y/IbTaThl, BK/IIOUAIOII[He TI03HaBaTe/IbHbIe YHUBEpCaIbHbIe yueOHbIe TeHCTBY,
KOMMYHUKAaTHBHbIE  YHUBEpCajbHble  yueOHble  /IeHiCTBUS,  PEry/sTUBHBIE
yHUBepcasbHble yuebHbIe eHCTBUS.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe JefiCTBHS
ba3oBbie jornuyeckue JeiCcTBUA:
BBISIB/ISSTH UM XapaKTepr30BaTb CyIl[eCTBEHHbIe TPU3HAKW OOBEKTOB
(ssB/1eHMI ), K1TacCU(ULIMPOBATh UX;



BbISIB/ISITh 3aKOHOMEPHOCTH W TMPOTHMBOpeUusi B paccMaTpyBaeMbIX (PakTax,
JIAHHBIX ¥ Hab/II0JeHUsIX, OTHOCSILMXCS K (U3UUECKUM sIBJIEHUSIM;

BBISIBJIITb [IPUYMHHO-C/IE[ICTBEHHbIE CBSI3M TIPU  M3y4YeHUH (HU3NUECKUX
SIBJICHWA M TIPOLIeCCOB, [Je/iaTh BbIBOJBI C MCIIOJIb30BaHUEM [eJyYKTUBHBIX M
VHAYKTUBHBIX ~ yMO3aK/JIOUeHWM, BbIJBUraTb TUMOTE3bl O  B3aUMOCBS3SX
bU3MUeCcKuX BeJIMUUH;

CaMOCTOSITe/TbHO BbIOMpaTh CIOCO0 pelieHUs: yueOHOM (U3MUeCcKOM 3azauu
(cpaBHeHHe HeCKOJIbKMX BApHAHTOB pellieHus], BbIOOp Hanbosiee MOAXO/SIIEro C
YU6TOM CaMOCTOSITe/IbHO BbI/le/IeHHbIX KPUTEPUEB).

Ba3oBhble ucciej0BaTeIbCKue AefiCTBHA:

VICII0J/Ib30BaTh BOMPOCHI KaK UCC/Ie0BaTe/IbCKMM MHCTPYMEHT TTO3HaHUS;

MIPOBOJUThL MO CAaMOCTOSIT€/IbHO COCTAaBJIEHHOMY IJIaHY OITbIT, HECI0XKHBIU
¢dusnueckuii SKCriepuMeHT, HeboJb1I0e Ucc/iefloBaHue (Gr3UUeCcKoro siBJIeHNS;

OLIeHMBaTh Ha NIPUMEHHMMOCTb U [JOCTOBEPHOCTb MH(OPMALMIO, TIOJyUYeHHYHO
B XO/le UCC/Ie/IOBaHUS WY SKCIIEPUMEHTAa;

CaMOCTOSITe/ILHO (hOPMY/IMPOBaTh 000OIEeHHsI U BBIBOJBI 10 pe3yJibTaTaM
NpPOBeIEHHOT0 Hab/I0/IeHus], OTIbITa, UCCI/IeJOBaHUS;

MIPOrHO3UPOBAaTh BO3MOJKHOE Jla/bHelllee pa3BUTHe (U3NUYeCKUX MPOLIeCcCOoB,
a Take BbIABUTATb TPEJIOJIOKeHUsI 00 WX pa3sBUTHH B HOBBIX YCJOBUSIX U
KOHTEeKCTax.

Pabora c uadopmanmeii:

NIPUMEHATb pa3/IMuyHble MeTO/bl, UHCTPYMEHThI W 3alpoChl MPU TOWCKe U
orbope nHpoOpMaLMKM WK JaHHbIX C YUETOM Mpe/yioKeHHOM yueObHOM dhu3nueckoi
3a/1auy;

aHa/IM3UpOoBaTh, CHCTEMAaTU3UPOBaTh W WHTEPIIPETUPOBAaTh WH(OPMALUIO
pas3/IMuHBIX BUOB U (JOPM IIpe/CTaB/IeHNs;

OLIeHMBaTb HAJE&KHOCTb HH(OpPMaLMM MO KpPUTEPUSM, IpeAJioKeHHbIM
yuuTesieM Wik CPOPMYTMPOBAaHHBIM CAMOCTOSITE/TBHO;

CaMOCTOSITE/ILHO ~ BbIOMpaTh  ONTHManbHyi0  (opMy  TpefCTaB/ieHUS
vH(pOpMaLMM ¥ WUIIOCTPUPOBAaTh pelllaeMble 3aJaud HeC/J0KHbIMU CXeMaMy,
JyarpaMmmamH, MHOM rpaduKoi ¥ uX KOMOMHALIUSIMU.

KoMMyHHUKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS:

B XoJe o0O0CyxJeHus yueOHOTO MaTepuasa, pe3yJbTaTOB JabOpaTOPHBIX
paboT ¥ TIPOEKTOB 3aZlaBaTh BOMPOCHI MO CYIIEeCTBY OOCYyXJaeMoW TeMbl U
BbICKA3bIBaTh W/I€W, HalleJIeHHble Ha pelleHde 3aaud U ToJep KaHue
O/1aroskesiaTeIbHOCTH OOIIeHNS;

COTTOCTABJIATbL CBOM CY)KAEHUS C CYKIEHHSIMH JIPYTHMX yYaCTHHUKOB JMajiora,
oOHapy>XMBaTh pa3/UuKe U CXO/CTBO TIO3UILIHIA;

BbIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NMMCbMEHHBIX TEKCTaX;



nyO/IMYHO Tpe/ACTaB/sATh Pe3y/bTaThl BBIMOJHEHHOTO (U3MUEeCKOTO OIbiTa
(3KCnepuMeHTa, UCCJie/IOBaHus, TPOEKTA);

TIOHMMaTh W UCII0/Ib30BaTh MPEMMYII[eCTBAa KOMaHJHOW W WHAWBUYATbHOU
paboThI MU pellieHn KOHKPeTHOW (hr3ndecKoii mpoOieMsl;

MPUHUMATD L[e/Id COBMECTHOM /lesATe/IbHOCTH, OPraHU30BbIBaTh JIeHCTBUS T10
eé [JOCTW)KEHUIO: PpacripefiefiiTb PoJiv, 00CY)XJaTb TMPOLECCHl U pe3yJIbTaThl
COBMeCTHOM paboThl, 000011jaTh MHEHUsI HECKOIbKUX JTFOZIel;

BBIMOJIHATE CBOKO 4acTb pabOThI, AOCTUrasi KaueCTBEHHOTO pe3ysbTaTa IIo
CBOEMY HaripaB/ieHUI0 W KOODJWUHUPYsS CBOM [eWCTBUSI C [APYTMMU YieHaMU
KOMaH/bl;

OLleHMBAaTh KAaueCTBO CBOETO BK/aJa B OOILWM TPOAYKT TIO KPUTEPHSM,
CaMOCTOSITe/IHO C(hOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMO/IeHCTBUS.

PerynsaTHBHBIE YHHBepCa/IbHbIe yueOHbIe el CTBUA
CamoopraHuszanus:

BBISIB/ISITH TTPOOJ/IEMBI B )KU3HEHHBIX U YUeOHBIX CUTyalUsX, TPeOYIOUX AJis
pelleHus PU3NYeCKUX 3HAHUM;

OpPUEHTUPOBAaTbCA B  Pa3/IMUHBIX  TMOAXOJaX  MPUHATHS  pellleHui
(uHAMBUIyabHOE, IPUHSITHE PeLleHrs B TPYIITie, TIPUHSATHUE PellleHU rPymron);

CaMOCTOSITeJTbHO COCTaBJ/ISITh aJTOPUTM pellleHus: (PU3nuYecKoi 3afaud Wid
TJIaH MCC/e[ioBaHUs C YUETOM UWMEIOIIUXCS pecypcoB W COOCTBEHHBIX
BO3MO>XHOCTEM, apryMeHTUPOBAaTh Mpe/ijlaraeMble BapUaHThI pellleHuH;

JiesiaTh BIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pellleHue.

CaMOKOHTPO/Ib, 3MOIMOHA/IbHbIA HHTE/JIeKT:

JlaBaTh aJleKBaTHYIO OLIEHKY CUTYyalluy U Mpejijiarath IjlaH eé u3MeHeHUs;

OOBSICHATb ~ TIPUUMHBI  JIOCTWKeHUS  (HeJOCTH>KeHWs]))  pe3y/bTaToOB
JesiTe/IbHOCTH, [IaBaTh OI[eHKY MPHOOPETEHHOMY OTIBITY;

BHOCUTb KODDEKTHBbBI B [esiTeTbHOCTb (B TOM UHWC/e B X0/ BbITIOJIHEHUS
¢bu3MUecKoro Wccae0oBaHUSI WM TIPOEKTa) Ha OCHOBe HOBBIX OOCTOSITENbCTB,
W3MEHMBIIIMXCS CUTYyal[1i, YCTaHOBJIEHHBIX OMUOO0K, BOSHUKIIIMX TPY/JHOCTEM;

OLIeHMBaTh COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBHUSIM.

CTaBUTh ce0si Ha MeCTO JIPyroro yejioBeKa B XOJe CIopa WM JUCKYCCHH Ha
Hay4HYIO TeMy, IOHUMAaThb MOTHBbI, HAMEPEHUSI U JIOTUKY [IPYroro.

TIpU3HaBaTh CBOE TPABO Ha OMIMOKY MpU pellieHUU (HU3MUYeCKUX 3a/lau WA B
YTBEPXKAEHUSIX Ha Hay4YHble TEMbI U TAKOE >Ke MPaBo Apyroro.

INPEJIMETHBIE PE3YJ/IbTATDBI

K koHIly 00yueHUs 8 7 Kidcce TIpeIMeTHbIe pe3y/ibTaThl Ha yry0JIeHHOM YPOBHe
JOJDKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTh Y 00YUaroIUXCsl YMEHUI:



WCTIO/Tb30BaTh TIOHATUS: (U3nNUecKrue U XUMUAUYeCKue siBjieHUs, HabOoieHue,
9KCIIePUMEHT, MOJe/b, TUIOTe3a, €eJUHHULbI (PU3NYeCKUX BeJUYMH, aTOM,
MoJIeKyJa, arperaTHble COCTOSIHMS BelllecTBa (TBEpAOe, »KUJKOe, ra3oo00pasHoe),
MexaHu4ecKoe [BWKeHHe (paBHOMepHOe, HepaBHOMEDHOe, IPSIMOJIMHEMHOe),
TpPaeKTOpHs, paBHOJIeMCTBYytolass cul, Jgedopmaiusi (ympyras, IlacTUUeckas),
HEBeCOMOCTh, COOOIIIAtOIIecs: COCY/b;

YBEDEHHO pas3nuuath siBjeHus1 (AudQys3us, TerioBOe [BWKEHWe YaCTUL]
Bell[eCTBa, paBHOMEpPHOe /[BID)KEHUWEe, HepaBHOMEPHOe [BW)XeHHWe, WHepLus,
B3auUMO/IeliCTBUEe TeJl, PABHOBECHE TBEP/bIX TeJl C 3aKPeIJIEHHOM OChI0 BpallleHuUs,
repejaua JaBjeHUsI TBEPJALIMM TeJaMH, >KUJKOCTSAMU M Ta3aMu, aTMoc(hepHoe
JlaB/ieHue; TiJlaBaHue TeJl, IpeBpallleHUs] MeXaHUUeCKOW SHePryur) M0 OMKMCaHUI0 UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIbITOB, JEeMOHCTPUDPYIOLIMX [JaHHOE
dbu3rueckoe siBIeHUE;

pacrio3HaBaTb  MpOSIBJIEHWE  W3YUYEHHbIX  (PU3WYECKUX  SIBJIeHUA B
OKpy)KaroleM mupe (B TOM uucie (u3Myeckve SBJeHUs B TIPUPOJE: MPUMephI
JBIDKEHUSI C pa3/IMUHbIMUA CKOPOCTSIMU B >KUBOW M HE>XXUBOMW MPUPOJE, [eHhCTBUe
CUJ/ TSDKeCTH, TPeHUs, YIIPYTOCTU B MPHUPO/ie U TeXHUKe, BIAUSIHUE aTMOC(epHOro
JlaBIeHUsT Ha >KUBOW OpraHu3M, TJIaBaHWe pbIO, pbluarv B Tejie uejioBeKa), TpU
3TOM TIepeBOJUTh MPAaKTUUeCKyH0 3a/jauy B y4yeOHYIO, BbIJe/ISITh CYIlleCTBeHHbIe
CBOMCTBA (MpU3HAKKM) (DHU3UYECKUX SBIEHUN;

OMUCHIBATh M3yUeHHbIE CBOWCTBa Tesa U (r3UUecKue SsiBIeHUs, UCTOJIb3Ys
dusnueckrve BeMUuuHBI (Macca, 00BEM, TUJIOTHOCTH BeIleCTBa, BpeMs, IIyTh,
CpefiHsIS CKOpPOCTb, CWJa YIPYTrOCTH, CW/a TSDKECTH, BeC Teja, CWa TpPEeHWs,
JlaBjieHue TBEPJOrO Tesla, AaBjieHWe CTosi0a YKUAKOCTH, BBITAJIKUBAIOLAsi CHUIIA,
MexaHhueckass paboTa, MOIIHOCTb, TJIeU0 CHU/IbI, MOMEHT CH/Ibl, KO3(PHUIEHT
T10JIe3HOTO /IeCTBUSI MEXAaHU3MOB, KUHeTUUeCKasi U MOTeHLWa/IbHast SHeprus), Ipu
OMUCAHUM TPaBUWIbHO TPAKTOBAaTh (PU3MYECKUN CMBIC/I KCIIOIb3YEMBIX BeJIMYMH,
uX 0003HaueHusT U eJUHUIBI (PU3NUeCKMX BeJWUMH, HaXOJUTh (HOPMYIIbI,
CBsI3bIBAOIIME [JaHHYIO (DU3MUeCKYI0 Be/IMUKMHY C JPYTMMU BeJTMUMHAMU, CTPOUTD
rpaUKy M3y4yeHHbIX 3aBUCUMOCTeN (PU3NUeCKUX BeJTMUMH;

XapaKTepu30BaTb CBOWCTBA TeJ, (PU3UUECKUe SIBJIEHWS W TPOLIeCChI,
WCIIO/b3ysl MpaBW/ia CA0XKeHus1 CUl (BIOMb OJHOW MpsSIMOM), 3akKOH I'yka, 3akOH
[Tackans, 3akOH ApxuMezia, TIPaBWIO paBHOBecwsi pbiuara (0710Ka), «30/0TOe
MpaBU/I0» MeXaHWKH, 3aKOH COXpaHeHUsI MeXaHUUeCKOW SHepruu, TpU 3TOM
[laBaTb CJIOBECHYIO (DOPMYJIMPDOBKY 3aKOHa M 3alKChbIBaTh €ro MaTeMaTH4ecKoe
BBID&)KEHUE;

CTPOUTH TIPOCThie (hH3NUeCKWe MOZE/NH pealbHbIX OOBEKTOB, IPOLECCOB U
sIBJIEHUW, BbIZIEJIATb TPU 3TOM CyIlleCTBEHHble W BTOPOCTENeHHbIE CBOWCTBA



00BEKTOB, MPOLIECCOB, IBJIEHUM, TIPUMEHSTh (U3UUecKre MO/JIeu /1Sl 00bsICHeHUS
(bu3nMUeCcKrX MpoLIeCCOB U pellleHrs yueOHbIX 3a/au;

OOBSICHSTH (PU3MUecKUe siB/IeHHs], POLIeCChl U CBOMCTBA TeJl, B TOM UMCJ/ie B
KOHTEKCTe CUTyaluii TMpaKTUKO-ODUEHTHPOBAHHOIO XapakTepa, W pellaThb
KaueCTBeHHbIE 33/laud, B TOM uucae TpeOyolie YHUCIEHHOTO OIleHUBaHMUS
XapaKTepHbIX 3HAaUeHUM (U3NUYecKUX BeJMUYMH, MPU 3TOM BbIOMpATh afZieKBaTHYHO
¢bu3rMUeCcKyr0 MOZesib, BbISIB/ISTh NMPUUMHHO-C/IEICTBEHHbIE CBSI3U U BbICTPAUBATb
JIOTUUECKYI0 LIe0YKy PpacCyXK[eHUil C Ornopod Ha WU3yueHHble CBOMCTBa
bur3nueckux siBieHU, pusnyeckre 3aKOHbI, 3aKOHOMEPHOCTU U MOJIEJIN;

pelliaTb pacuéTHble 3ajauu (B 2—3 [JeWCTBUS) MO U3ydyaeMbIM TeMaM Kypca
¢du3vku, BeIOMpas aZieKBaTHYIO (hr3MuecKyro Mo/iefb, C UCI0/Ib30BaHHeM 3aKOHOB
1 GopMyJl, CBA3BIBAIOLMX (PU3MUeCKUe BeJMUYMHbI, 3alMChIBaTh KPaTKOe yCJIOBUe
¥ pa3BEPHyTOe pellleHHe 3a/lauM, BbISBJSATh HEAOCTAIoIMe WM H30BITOUHbIE
JaHHble, OOOCHOBLIBaTH BLIOOD MeTOZia pellleHus 3ajlaud, HCI0Jb30BaTh
CrpaBOYHbIE JlaHHBIE, TPOBOAUTh MaTeMaThyeckue rpeoOpa3oBaHUsi U pacyéThl,
OLIeHMBAaTh PeaJMCTUYHOCTh MOJYUEHHOrO 3HaueHus (U3UuecKod BeIUUMHBI U
orpeensTh pa3MepHOCTb (PU3NUYECKON BeJIMUMHBI, TIOJIyYeHHOW TIpU pellleHUU
3a/1auy;

pacrio3HaBaTh TMpo0/eMbl, KOTOpPble MOXXHO peLIWTb TIpU  TOMOILHU
¢u3nMUeCcKUx MeTO/0B, W TIpeZjiaraTb OPUEHTHPOBOUHBIA CrOCO0 pellleHus, B
ONMUCAaHUM  WCCAEeIOBAaHUS  pacrio3HaBaTh  TMpOBepsieMOe  TMPeAToJioKeHue
(rurnoTesy), UHTEePIIPETUPOBATH MOTYYEHHbBIW pe3y/bTarT;

TIPOBO/IUTh OMBITHI 0 HaO/MOAeHUI0 (hH3UUeCKUX SBIeHUN WK (hH3uUeCcKuX
CBOMCTB Ten (au(@y3usi, TeIoBoe pacllvpeHue ra3oB, SBJeHHe WHepLUH,
M3MeHeHue CKOPOCTH TIpU B3aUMO/IeHiCTBUU TeJl, Tiepejilaya JaB/eHUs >KUJKOCTbIO
W ra3oM, MpOsiBJieHWe [JeHCTBUsS aTMOC(EPHOro [AaBjeHUs, AEeUCTBUE TMPOCThIX
MeXaHW3MOB): (HOpMy/JMpOBaTh MpeIoaoKeHue (TUIOoTe3y) O BO3MOXKHBIX
pe3y/bTaTax Hab/rOieHnH, CaMOCTOSATeTbHO COOUPATh YCTaHOBKY M3 M30BITOYHOTO
Habopa o6opygoBaHust ¥ HOPMYJTHPOBATh BBIBO/IBI;

MPOBOJUTh TMpsIMble W KOCBEHHble U3MepeHUs (U3UUeCKUX BeIUYUH
(paccTosiHve, MIPOMEXXYTOK BpeMeHU, Macca TeJsa, 00bEM Tesla, CUsla, TeMiiepaTypa,
MJIOTHOCTb JKUAKOCTA U TBEPJOrO Teja, CUla TPEHUsl CKOJIbXeHWsl, [jaBjeHUe
BO3/lyXa, BBITAJKUBAlOLasi CWUIa, [eHMCTBYyIOlasi Ha TOTPY’KEHHOe B >XUAKOCTb
Teno, KO3(h@UIMeHT T[0Jile3HOr0  JeWCTBUSI  TPOCThIX  MeXaHWU3MOB) C
WCII0/Ib30BaHWEM aHa/IorOBbIX W LU(POBLIX MPHUOOPOB, 000CHOBBLIBATH BLIOOP
MeToZia u3MepeHuUs, (DUKCHUPOBaTh TOKa3aHUs TIPUOOPOB, HAXOAWTh 3HaueHUe
13MepsieMOl BeJIMUMHbI C TIOMOLLBIO YCPeHEHUs pe3y/IbTaTOB CePUU U3MepeHU U
OLIeHUBaTh MOTPEIIHOCTb U3MepPeHU;



TIPOBO/IUTb HECJIOXKHBbIe JKCIepUMeHTalbHble UCCAeI0BaHUSI 3aBUCUMOCTeH
bu3nuecKux BeJMUMH (3aBUCHMOCTU TIyTU PABHOMEPHO ABWIKYILErocsi Tema OT
BpeMeHU [BIKeHUs] Tesa, CW/bl TPEHHUS CKOJIbKEeHUSI OT CWIbl HOPMAaJbHOTO
JlaBjieHusi, KauecTBa 0OpabOTKM TIOBEPXHOCTeN Tel W He3aBUCUMOCTH CUJIbI
TPEeHHsI OT TUIOIMIQJH COTIPUKOCHOBEHUSI Tes, CH/Ibl YIIPYTOCTH OT YAJUHEHUs
TIPY>KWHBI, BBITAIKWBaIOLel CWIbl OT 00BbEMa TMOTPY’KEHHOW YacTU Tela U OT
TJIOTHOCTH JKU/IKOCTH, €€ He3aBUCHMMOCTH OT TMJIOTHOCTH TeJja, OT IJyOWHBbI, Ha
KOTOPYIO MOTPY’KEHO TesI0, YCJOBUM I/laBaHUsl TeJsl, YCIIOBHMM paBHOBeCHS pblyara
U O/IOKOB): COBMECTHO C YyuuTesieM (OpPMYJHMPOBaTh 3alauy | THUIIOTe3y
WCC/IeJOBaHUsI, CaMOCTOSITe/IbHO TJIaHUPOBATh HCC/Ie[JOBaHUe, CaMOCTOSITE/IbHO
cobupatb SKCIepUMEHTaTbHYH) YCTAaHOBKY C HCII0/Ib30BaHHEM WHCTPYKLWH,
TIpe/ICTaB/ISITh T0/yueHHbIe 3aBUCUMOCTH (M3NUYeCKUX BeJMUMH B BUje TaOIuI] U
rpadvKoB, OIleHMBAaTh IIOTPELIHOCTH, [e/aTh BBIBOABI TI0  pe3yJbTaTaM
WCCIeJOBaHMUS;

cobmofaTth TpaBWa TeXHUKWA Oe3oracHoro Tpyja mnpu pabote c
nabopaTopHbIM 000pyAOBaHUEM;

yKa3bIBaTh TIPUHLIUIIEI 1eHCTBUS IPUOOPOB 1 TEXHUUECKUX YCTPOWCTB: BECHI,
TePMOMETp, AWHAMOMETp, COoOIlawiyecs CoCcyAel, ©OapomeTp, pblyar,
TIOZIBIKHBIN 1 HETIOABYDKHBIN 0/10K, HAK/IOHHAS TIJIOCKOCTD;

XapaKTepr30BaTh MMPUHLIUIILI JeMCTBUSL U3yUeHHbBIX MPUOOPOB, TeXHUYEeCKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIeCCOB C OMOpPOM Ha WX onucaHus (B TOM
yucsie: TIOJIIUITHUKY, YCTPOMCTBO BOZJOIIPOBO/A, THAPABINUYECKUM mpecc, CU(oH,
MaHOMeTp, BBICOTOMEp, TOPIIHEBOM HAcoC, apeoMeTp), UCIO/b3ys 3HaHUS O
CBOMCTBaX (M3UUeCKUX sIBJIeHUA U HeoOXoAuMble (u3nueckue 3aKOHbI U
3aKOHOMEPHOCTH;

WCTIO/Tb30BaTh CXeMbl M CXeMaTH4Hble PUCYHKHA H3Y4YeHHbIX TeXHHUUeCKUX
YCTPOWCTB, U3MepUTe/IbHbIX TIPUOOPOB W TEXHOJOTMYeCKUX TMPOLIeCCOB TMpHU
pelieHUH yueOHO-TTPAaKTUUYECKUX 3a7iay;

TIPUBOJUTH TIPUMephI (HaXOAUTb WHGOPMALHIO O TIPUMepax) MPaKTUUeCKOTo
WCTI0/Tb30BaHusl (M3UUeCKUX 3HAaHWN B TIOBCEJIHEBHOMW >XU3HU AJisi 0becrieueHUs
6e3omacHocTd TipyU oOpalljeHuu C npubopaMu U TeXHUYECKMMH YCTPOMCTBaMH,
COXpaHeHHUsi 3/I0pOBbsi W COO/IO/IEHUSI HOPM 3KOJIOTHUECKOTO TIOBeJieHUs B
OKpY’Karoljen cpefie;

OCYIIeCTB/ISITh 0TOOpP MCTOUHWMKOB MH(MOPMaLK (pU3nUecKoro cofiep>kKaHus B
WHTepHeTe, camoCTOsiTe/IbHO (HOpPMy/IMpysl TIOMCKOBBIM 3arpoc, Ha OCHOBE
VMMEIOIUXCS 3HAaHUW W TyTEM CpaBHEHUSl DPA3/MUHbIX MCTOYHUKOB BBIJENSTh
vHbOpMAIMIO, KOTOpas SB/SeTCS TPOTHUBOPEUMBOM W/IM  MOXeT  ObITh
HEeJIOCTOBEPHOM;



WCTI0/Tb30BaTh TIPY BBIMIOJTHEHUU y4ueOHBIX 3a/laHui Hay4YHO-TIOMY/ISIPHYIO
JUTEepaTypy (pU3MUYecKoro cojep>kaHusi, ClIpaBOUHbIE MaTepUasibl, PeCypChl CETH
VHTepHeT, BajieTh NpUEéMaMy KOHCIIEKTUPOBaHUSI TeKCTa, Mpeobpa3oBaHUs
VMH(OpMAaLMK U3 OJIHOM 3HAKOBOU CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBeHHble KpaTKHe THMCbMEHHble W YCTHbIe COO0OIeHus Ha
OCHOBe 2—3 HMCTOYHUKOB MH(MOpMaluu (r3UUecKoro COJep>KaHUs, B TOM UHUCIIe
nyOIMUHO fiesiaTh KpaTKWe COOOIeHUsi O pe3ysbTaTax MPOeKTOB WM yueOHbIX
VICC/IeIOBAHUM, TIPU 3TOM TIPaMOTHO WCII0/Ib30BaTh M3YYEeHHbIA ITOHSATHUHUHBIU
amnrmapar Kypca (h13uKH, COMPOBOXK/IAaTh BICTYTJIEHUE Tpe3eHTalluel;

TIPU  BBITIOJIHEHUM Y4eOHBIX TIDOEKTOB M UCC/Ae[0BaHUN pacripefie/isiTh
00513aHHOCTU B T'PYIINie B COOTBETCTBUM C TMOCTAB/I€HHBIMU 3a/layaMH, CIeUThb 3a
BBITTOJIHEHWEM T[JlaHa [eWCTBUi, aZileKBaTHO OLIeHWBaTh COOCTBEHHBIM BKJIaf, B
JesiTeNIbHOCTb ~ TPYMIbl, BbICTpaMBaTb KOMMYHMKAaTHBHOe B3aWMO/eHCTBUE,
YUUTHIBasi MHEHUE OKPY>KarOLUX.

K koHily oOyueHusi 8 8 kKaacce mipegMeTHbie pe3y/bTaThl Ha YTayO/eHHOM
YPOBHE /I0/KHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YyUarOIIUXCSl YMEHHUM:

WCII0/Tb30BaTh MOHATHSA (Macca W pa3Mepbl MOJIEKYJ, TeIJIoBOe [BWKeHHe
aTOMOB U MOJIEKYyJl, arperaTHble COCTOSIHUSI BellleCTBa, KPUCTa/uVIMUuecKue W
amopdHble Tesa, HACBIIEHHbIM W HEHACHII[eHHBIA Tap, CII0CO0bI W3MeHeHWUs
BHYTDEHHEU SHEpPruM, 3JjeMeHTapHbId 3/eKTPUYEeCKUM 3apsifi, TPOBOJHUKH,
TIOTYTIPOBOJHUKH, AUIEKTPHUKHU, UCTOYHUKU TTIOCTOSTHHOTO TOKa, 37IeKTpPUUYeCKoe U
MarHMTHOe MOoJisl, ONTUYeCcKas CUCTeMa) U CHUMBOJIMUECKUN S3bIK (DU3UKU TIpU
pellleHNM yueOHBIX ¥ MPaKTUUeCKUX 3a/1ay;

YBEPEHHO pa3/iiuaTh siBJieHHs1 (TersioBoe paclivpeHue (CXKaTue), TerJioBOe
paBHOBeCHe, TIOBepDXHOCTHOE HaTsDPKeHWe, CMauvBaHUWe, KallW//IsipHbIE SIBJIEHUS,
WCTiapeHre, KOHJeHCAI[us, TUIaBjeHre, KpUCTa/UTU3alis, KWTIeHHe, CII0COOBI
Terionepeaun (TerionpoBOAHOCTb, KOHBEKI[US, U3/lyueHHe), TeIlJIOBble MOTepH,
3/IeKTpU3alusi Tes, B3aUMOJENCTBUE 3aps/i0B, AEeUCTBUSI 3JIeKTPUUECKOr0 TOKa,
KOpPOTKOe 3aMblKaHHe, B3alMO/IeliCTBMe MarHUTOB, [IeCTBUe MarHUTHOIO T0JIs Ha
MPOBOJHUK C TOKOM) IO OMNMCAaHUK) WX XapaKTepHbIX CBOWMCTB U Ha OCHOBE
OTBITOB, IEMOHCTPUPYIOLLMX JAaHHOe (hr3uUecKoe siBJIeHUe;

pacrio3HaBaThb  TPOSIBJIEHWE  W3YUYEHHbIX  (PU3WYECKUX  SIBJIGHUA B
OKpyXKawoljeM Mupe (B TOM uucie ¢uU3MUecKue sIBJeHUST B TIpUPO/ie:
TOBEPXHOCTHbIE W KalW/ISIDHbIE SIBJIEHWS B MPUPOJE, KPUCTA/IbI B MPUPOJE,
n3nyuenue CosiHija, 3aMep3aHue BOJJOEMOB, MOPCKUe Opu3bl, 0Opa3oBaHWe pPOCHI,
TyMaHa, WHesl, CHera, 3JIeKTpUUeCKUe SIBJiIeHUsI B aTMocQepe, 3/€eKTPUYECTBO
JKHMBBIX OpraHM3MOB, MarHUTHOe T0/ie 3eMJ/Id, Apeud MoJH0COB, POJb MarHUTHOTO
nosisi 78 >KU3HU Ha 3emsie, TOJIIPHOE CHUSIHUE), TIPpU 3TOM [epeBOJUTH



MpPaKTUYeCKyl0 3aadyy B yueOHyl0, BbIelATb CYyIleCTBeHHble CBOWMCTBa
(npu3Haku) hU3NUeCcKUX siBIeHUH;

OMUCHIBATb M3yUEHHbIE CBOWCTBA TeJl U (PM3UUECKHE SIBJEHUS, MCIOJIb3YS
(¢ur3nueckue Be/JWUYMHBI (Temmeparypa, BHYTPeHHSII SHeEpPrusi, KOJM4YeCTBO
TeryioThl, paboTa rasa, yZejbHasi TelJIOEMKOCTb BelleCTBa, y/e/bHasi TersioTa
TU1aB/eHus], y/e/bHasi TeIuioTa MapooOpa3oBaHMsl, y/e/bHasi TeIuioTa CropaHus
TOIJIMBA, KO3((ULIMEHT T0JIE3HOr0 [eHCTBUS TeIJIOBOM MalllMHbl, OTHOCUTE/IbHAs
BJQKHOCTb BO3/yXa, »SJIEKTPUYECKWW 3apsf, Cuaa TOKa, 3JIeKTPUYEeCcKoe
HanpspKeHUe, COINpOTHB/IeHWe MpoBoAHUKA, JIC B Ljenu MNOCTOSHHOIO TOKa,
5/IeEKTPUYeCKoe y/elbHOe COMpOTHB/IeHHEe BelllecTBa, paboTa W MOLJHOCTb
3JIEKTPAUYECKOr0 TOKA), TIPU OMKUCAHUU MPaBU/IbHO TPAKTOBAaTh (PU3UYECKUN CMBICIT
UCTIOb3yeMbIX BeIMUWH, UX 0003HaueHus: W eAUHUIbI (PU3NUeCKUX BeJWUMH,
HaxoZUTb (POPMYyJIbl, CBSI3bIBAIOLLME [JaHHYIO (PU3MUECKYIO0 BeUUUHY C JPYTMMHU
Be/IMUMHAaMU, CTPOUTb I'PpaKU N3yUYeHHbIX 3aBUCUMOCTelN (PU3NUYeCKUX BeJIMUMH;

XapaKTepu30BaTb CBOMCTBA TeJ, (PU3UUECKUe SIBJIEHWS W TIPOLIeCChI,
VICTTI0JIb3YsI OCHOBHBIE TOJIOKEHUSI MOJIEKY/ISIPHO-KUHETUUeCKOW TeOPHUX CTPOEHUS
BellleCTBa, ypaBHEHHWe TeryioBoro OanaHca, 3aKOH COXPaHeHUsl 3/1eKTPUUeCcKOro
3apsza, 3akoH KysioHa, NMPUHLIUIT CYNepHo3ULUU 371eKTPUYeCKUX I10Jiel, 3aKOH
OMa aj19 yyacTKa 1jenu, npaBuia Kupxroda, 3akoH Oma /17151 O/IHOM 1]eTd, 3aKOH
Ixoyns-JleHla, 3aKOH COXpaHEHWs SHEPIrUM, NMPU 5TOM pPa3inyvarh CJI0BECHYHO
(hopMy/IMPOBKY 3aKOHA M €r0 MaTeMaTh4yecKoe BbIDayKeHUE;

CTPOUTh TIPOCThIe (pU3MUECKHe MO/|e/Id peabHbIX 0OBeKTOB, MPOLIeCCOB U
SIBJIEHUW, BBIZIEJIATh TPU 3TOM CYIeCTBEHHble W BTOPOCTENEeHHbIE CBOUCTBA
00BEKTOB, TPOLIECCOB, SIB/IEHUMN, IPUMEHSTh (PU3nuecKre MOZesH /sl OObsCHeHUS
(u3MUeCcKUx MpoLeCCOB U pellieHus: yueOHbIX 3a/ay;

00BSCHATL U3MUeCKre sIBJIeHHs], IIPOLIeCChl ¥ CBOMCTBA Tesl, B TOM YKCJIe U B
KOHTEKCTe CUTyalUid TIIPaKTMKO-OPUEHTHPOBAaHHOTO XapakTepa, M pellaTh
KaueCTBeHHbIe 3aJjaud, B TOM uUHC/e TpeOylolie YHC/IeHHOTO OLIeHWBaHUS
XapaKTepHbIX 3HaueHui (U3NUYeCKUX BeJIMUYMH, TIPU 3TOM BbIOMpATh afieKBaTHYIO
(U3MUeCKyr0 MOZe/lb, BbISIB/ISATh NIPUUUHHO-C/IECTBEHHbIE CBSI3U U BbICTPAUBAaThb
JIOTUYECKYIO0 LEMOUKY pacCy>kKJZeHWHd C ONnopoM Ha M3y4YeHHble CBOMCTBa
(r3nUeCcKuX sIBIeHUH, (PU3NUYecKre 3aKOHbI, 3aKOHOMEPHOCTU U MOZIeJIN;

yBEPDEHHO pelllaTh pacuéTHble 3a7auu (C omopoud Ha 2—3 ypaBHEHUs) 10
M3yuaeMbIM TeMaM Kypca (y3uKH, BbIOMpasi aleKBaTHYI (pr3nuecKyro Mojiernb, C
VICTI0/Ib30BaHMEM 3aKOHOB M ()OpPMYJ, CBSI3bIBAOLIMX (PU3UUECKHE BEJIUUMHBI,
3aMUCbIBaTh KpaTKOe yCAOBHE U pa3BEPHYTOe pelleHue 3a/jaud, BbIAB/IATh
He/loCTarole Win U30bITOUHbIe JaHHbIe, 000CHOBBIBATh BHIOOD MeTo/ia pellieHust
3a/jauy, MCIO/b30BaTh CIIPAaBOYHble J[aHHblE, IIPUMEHATb METOJbl aHa/IM3a
pa3MepHOCTel, MCIO0JIb30BaTh rpauueckre MEeTO/bl pelleHus 3aad, NPOBOAUTH



MaTemMaTUueCcKde TIpeoOpa3oBaHHs ¥ PACuéThl, OLIEHWBATh PeaIMCTUYHOCTD
MOJIy4YeHHOT0 3HaueHusi (U3MYeCKOW BeMUMHbI W OMpejie/siTh Pa3MepHOCTb
(r31UeCKOU BeJIMUMHBI, TOTYUYEHHOU MPU pPelleHUH 3a/auu;

pacrio3HaBaTth TpO0JieMbl, KOTOpble MOXKHO peIlIUTh T[PU  TOMOIIH
¢bu3MUeCKUX MeTOZOB, W TIpejjaraTh OPHUEHTUPOBOUHBIA CIIOCOO pellleHus, B
OMMCAaHUM  WCCAEeOBAaHUS  paclio3HaBaTh  MPOBepsieMOe  MPeAToJIoKeHHUe
(ruroTesy), UHTEepPIIPETUPOBATh MOTYYEHHbIW pe3y/bTarT;

TIPOBO/JIUTH OTIBITHI TI0 HAOMIO/IeHUI0 PU3NUECKUX SIBJIEeHUN W (PU3NUeCKUX
CBOMCTB Ten (Kanu/uispHble SiBJIeHUsl, 3aBUCMMOCTh JaBJIeHUs BO3/lyXa OT €ro
o0BbéMa U TemrepaTyphbl, CKOPOCTH TIpoliecca OCThIBaHUs (HarpeBaHUs) IIpU
W3/lyueHHd OT I[jBeTa H3/ayuvaroilei (IMOrolaroliei) MoBepXHOCTH, CKOPOCThb
WCTMapeHusi BOJbl OT TeMIlepaTypbl >KUAKOCTU M IJIOUIAId €€ TOBEpXHOCTH,
3/IeKTpU3aliusi TeJl U B3aUMOJIEMCTBYE 3/IeKTPUUYECKUX 3apsifioB, B3aUMO/IeliCTBUE
TOCTOSIHHBIX MarHUTOB, BU3Yya/lM3aliUsi MarHUTHBIX MOJIeM MOCTOSIHHBIX MarHUTOB,
JIeMCTBUSI MarHUTHOTO T10JI1 Ha TIPOBOJIHMK C TOKOM, CBOWMCTBA 3/IEKTPOMAarHura,
CBOWCTBA 3/1€KTPOJBUraTessi MOCTOSTHHOIO TOKa): ()OpMyJ/IMpOBaTh MPOBEpsieMoe
npeArnoaoykeHre  (TUMOTe3y) O  BO3MOXKHBIX — pe3y/ibTaTax — HaOJIro/|eHul,
CaMOCTOSITeJTbHO COOMpaTh yYCTAaHOBKY M3 M30BITOUHOrO Habopa oOopyzoBaHMS,
OTHMCBIBaTh X0/ OMbITa U (HOPMYIUPOBATh BHIBOJbI;

MPOBOJUTL TMpsIMble U KOCBEHHble H3MepeHusi (U3UUeCKUX BeTUUMH
(Temmepatypa, OTHOCUTe/bHasi BJAaXXHOCTb BO3/JyXa, CW/a TOKa, HarpsbkeHUe,
yJenbHasi TeTJIOEMKOCTh Bell[eCTBa, COMPOTHB/IeHWEe TIPOBOAHMKA, paboTa u
MOIL[HOCTb 37IeKTPUYECKOTO TOKA) C MCMO/b30BaHUEM aHAOrOBBIX U LIM(POBBIX
nprbOpoB, 000CHOBLIBaTH BHIOOP MeTo/la M3MepeHUs, (PUKCUPOBATh TOKAa3aHHs
nprOOpOB, HAXOAUTH 3HaUeHHEe W3MepsieMOU BeJIMUMHBI C TIOMOIIbI0 yCpeaHeHUs
pe3yJ/IbTaTOB CepUM U3MepeHul U OLleHUBaTh MOrPEeIHOCTb U3MepPeHUl;

MIPOBO/IUTL SKCIIePUMeHTaslbHble MCC/Ie[0BAaHUS 3aBUCUMOCTeN (PU3NUecKux
Be/IMUMH (3aBUCUMOCTh JlaB/ieHusi BO3Zyxa OT ero oObéMa M HarpeBaHUs WU
OXJTKIeHUs, NCCTie/JoBaHue sIBlIeHs TeTsiooOMeHa TIpyU CMeITMBaHUM X0JIOHOU U
ropsiueii BOZbl, 3aBUCUMOCTb COMPOTUB/IEHUSI TPOBOJHMKA OT €ro JJIMHBI,
MJIOIIA/I  TIONepeyHOro CeueHWss W y/le/TbHOTO COTPOTHBJIEHUST BellecTBa
MPOBO/IHMKA, CW/bl TOKA, MPOTEKAIlero yepe3 MPOBOJHUK, OT HampsDKeHUsT Ha
TIPOBO/IHYKEe, MCC/ie/JOBaHMe TOC/e[0BaTe/IbHOIO U Tapajie/lbHOro CoeIUHeHUM
TIPOBO/JJHMKOB): COBMECTHO C yuuTejseM (OpPMy/JIMpOBaTh 3ajjadyy U THUIIOTEe3y
WCC/IeJOBaHUS], CaMOCTOSITe/IbHO TJIaHMPOBaTh MCC/Ie[JOBaHUe, CaMOCTOSITE/IbHO
cobupaTh SKCIepUMEHTATBbHYI0 YCTAHOBKY C UCIO/b30BaHUEM WHCTPYKLIWH,
TIPe/ICTaB/ISATh MOTyYeHHbIe 3aBUCUMOCTH (DH3UUeCKUX BeJIMUWH B BHje TabJUI] U
rpauKoB, OLeHMBaThb TIOTPEIIHOCTH, [efaThb BbIBOAbI 10 pe3y/bTaTaM
WCCIIeJOBaHMUS;



cobrojaTh MpaBWia Oe3omacHOro TpPyJa mpu paboTe ¢ /1aboOpaTOPHBIM
obopyaoBaHHEM;

XapaKTepPU30BaTh MPUHIUIILI JIeHCTBUS U3yUYeHHBIX ITPUOOPOB, TEXHUUECKUX
YCTPONCTB M TEXHOJOTUYECKUX TPOLIeCCOB C OMOPOM Ha WX OMUCAHUsA (B TOM
yucsie: CUCTeMa OTOTUIEHHSI JOMOB, TWUIDOMETp, mapoBasi TypOvHa, aMIiepMmerp,
BOJILTMETD, CUETUYMK 3/IeKTPUUECKOW SHEPTuu, 371eKTPOOCBeTUTe IbHbIe TPUOODHI,
HarpeBaresibHble  37eKTPONPUOOpPLI  (TIpUMeEpbl), TpeJOXpPaHUTeId U HX
npuMeHeHHe B OBITY W TeXHWKe, TIpUMeHEHHEe TIOCTOSTHHBIX MAarHWTOB,
3/IEKTPOMarHUTOB, 3/IeKTPOZBUTaTe/lb TIOCTOSTHHOTO TOKA), WCIIOJb3ysl 3HAHUS O
CBOMCTBax (U3MUECKUX sIB/IeHWM, HeoOXoAumble (uU3MUecKrue 3aKOHbI WU
3aKOHOMEPHOCTWY;

pacrio3HaBaTh TIPOCTble TeXHUUeCKHWe YCTPONCTBA U HW3MepUTe/bHbIe
npubOpBl TI0 CXeMaM M CXeMaTU4YHbIM PHUCYHKaM (KUIKOCTHBIA TepMOMeTp,
TEPMOC, TICUXPDOMETp, TUIPOMeTp, JBUTaTe/lb BHYTPEHHero CropaHwus,
3JIEKTPOCKOII, ~PEOCTaT), COCTaB/ISTb CXeMbl 3JIeKTPUUEeCKUX 1ereld ¢
Moc/e/[oBaTe/lbHBIM M TlapasuielbHbIM — COeIMHEeHWEeM 3/IeMEeHTOB, pa3/inyast
yC/IOBHBbIe 0003HaUeHHs 3/IEMEHTOB 3/IEKTPUUECKUX I[eTiel, UCIOMb30BaTh CXeMBI
W CXeMaTWYHble PUCYHKH M3yUeHHBIX TeXHUUYECKUX YCTPOMCTB, U3MepUTeTbHbIX
NpUOOPOB ¥ TEXHOJIOTMUECKUX TIPOIIECCOB MPHU peIIeHruH yueOHO-TIPaKTHUYeCKUX
3ajau;

TIPUBOJUTH TIPUMephI (HaXOAUTb WHGOPMALHIO O TIPUMepax) MPaKTUUeCKOTo
WCTI0/Tb30BaHusl (M3UUeCKUX 3HAaHWN B TIOBCEJIHEBHOMW >XU3HU AJisi 0becrieueHUs
6e3omacHocTd TipyU oOpalljeHuu C npubopaMu U TeXHUYECKMMH YCTPOMCTBaMH,
COXpaHeHHUsi 3/I0pOBbsi W COO/IO/IEHUSI HOPM 3KOJIOTHUECKOTO TIOBeJieHUs B
OKpY>Karolljen cpefie;

OCYILIeCTB/ISATh MOUCK NH(OpMaLy GU3NUYecKoro cojiep)kaHusi B VIHTepHeTe,
CaMOCTOSITe/IbHO (hOPMYJIMPYsS] TIOMCKOBBIM 3alipoC, Ha OCHOBE WMEIOIIUXCS
3HaHWU W CpaBHEHWS [IOTIOJTHUTEbHBIX WCTOUYHUKOB BBbIZIESATH WH(OPMAIHIO,
KOTOpasi SIB/ISIeTCsI IPOTHBOPEUNBOU UM MOKET ObITb HeZI0OCTOBEPHO;

WCTI0/Tb30BaTh TIPY BBIMIOJTHEHUM YyueOHbBIX 3alaHui Hay4YHO-TIOMYJ/ISIPHYIO
nuTeparypy (pu3nueckoro cojiep)kKaHusl, CrIpaBOUHbIe MaTepHasibl, peCypChl CeTH
WHTepHeT, BrajeTb TpUEMaMU KOHCIIEKTUPOBAHUs TeKCTa, Iipeobpa3oBaHus
vH(OpMalK1 13 OJHOM 3HAKOBOM CHCTEMBbI B [IPYTYIO;

co3/laBaTb COOCTBeHHbIe TMCbMEHHble U KpaTKHe YCTHbIe COO0O0IleHus,
0000111 HHMOOPMaIMIO U3 HECKOIBKHUX HCTOYHUKOB (PU3UUECKOT0 COJIep>KaHUsI, B
TOM uHWcie TNyOJWYHO  TIPeACTaBisiTh  pe3ysbTaTbl  TIPOEKTHOW WU
WCCIIe[J0BaTe/TbCKOM /IeATeTbHOCTH, TIPH 3TOM IPAMOTHO MCIT0/Ib30BaTh N3yUYeHHbIH
MOHATUMHBIM  ammapar  Kypca  (U3MKH,  COTNPOBOXKJATh  BBICTYILIEHHE
rpe3eHTaLyen;



TIPU BBITIO/THEHUN YUueOHBbIX TPOEKTOB U UCC/eloBaHUN (PU3NUeCKUX MPOLIeCCOB
pacripefiesisitb  00S13aHHOCTA B TPyIllie B COOTBETCTBUM C TIOCTaBJIeHHBIMHU
3a/lauaMu, CJeIUThb 3a BBITIO/THEHWEM TI/laHa JeMCTBUN UM KOPPEKTHPOBaTh €ro,
allecKBaTHO OIleHWBaTb COOCTBEHHBIM BK/IQJ, B /IeSATeIbHOCTb  TPYMIIbI,
BbICTpAaWBaTh KOMMYHMKaTUBHOE B3aUMO/IeHiCTBHE, TIPOSIBISII TOTOBHOCTH
pa3peliaTb KOHMIUKTHI.

K koHily oOyueHusi 8 9 Kaacce mipegMeTHbie pe3y/bTaThl Ha YyTayOJeHHOM
YPOBHE JI0/KHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YyYarOIIUXCSl YMEHHH:

VICTI0J/Ib30BaTh MOHATHUSA (CUCTeMa OTCYETa, OTHOCUTEIBHOCTh MEXaHUUeCKOT0
[IBIJKEHHSI, HeBECOMOCTb U Teperpy3KH, LIeHTP TSDKeCTH, MeXaHWUUeCKUe BOJIHBI,
3BYK, WH(Pa3ByK M YJbTPa3BYK, 3/IeKTPOMarHUTHbIe BOJIHbI, PEHTIe€HOBCKOE
W3yueHue, 1Kaja 3JIeKTPOMAarHUTHBIX BOJIH, UCTOYHUKHU CBeTa, OJM30pYKOCTh U
JlaIbHO30PKOCTh, CIEeKTPbl UCIyCKaHUsl U TOrJioleHusi, aabga-, 6eTa- U ramMmma-
V3J/ly4eHUs], U30TOIbl, si/lepHasi U TepMOsiiepHasl SHepreTvka) U CUMBOJIAYECKUU
A3bIK (PU3WKY TIPU PellieHHH YueOHbIX 1 TIPaKTUUeCKUX 3afiau;

YBEPEHHO  pa3/uuyarth siBjieHWss (paBHOMeEpHOe W  HepaBHOMEpHOE
MPSIMOJIMHEHOe ~ JBWJKEHWEe, DPABHOYCKOPEHHOE TPSIMOJIMHEWHOe —[BWKEHUe,
cBOOOJHOE TmajieHNe TeJl, [BIDKEHHWEe T0 OKPY)KHOCTH, B3aUMO/IeHCTBUeE Tell,
paBHOBeCHMe MaTepuasibHOM TOUYKW, peaKTUBHOEe [IB)KeHWe, HeBeCOMOCTh,
KonebaTesibHOe  [IBIKeHWe (rapMOHMUYeCKWe, 3aTyXaloll[ie, BbIHYKJEeHHbIe
KosiebaHUs), pe30HaHC, BOJIHOBOe [BW)XKeHWe (pacrpoCTpaHeHHWe U OTpakKeHue
3BYyKa, MHTepdepeH s U Au(pakLUys BOIH), NPSAMOJJMHENHOEe pacrpoCTpaHeHue,
OoTpakeHHWe U TIpe/ioMJ/ieHHe CBeTa, TOJIHOe BHYTPEHHee OTpakeHue CBeTa,
pa3noxeHre 0esioro CBeTa B CIEKTP U CJOKeHWe CIeKTpaJbHbIX I1[BETOB,
eCTeCTBEHHasi  paJJMOAKTUBHOCTb, BO3HWKHOBEHME JIMHEMYAaTOro  CIIeKTpa
W3J/ly4eHUs)) MO OINWCAHWID MX XapaKTepHbIX CBOMCTB W HAa OCHOBEe OIIbITOB,
J€EMOHCTPUPYIOILIUX JJaHHOe (hM3UUecKoe sIBJIeHUE;

pacrio3HaBaThb  TPOSIBJIEHWE  W3YUYEHHbIX  (PU3WYECKUX  SIBJIGHUA B
OKpy’KarolieM Mupe (B TOM uucie (U3UYecKue siBIeHUs B MPUPOJe: TPUIMBBI U
OTJIMBBI, ABWKeHHe TiaHeT COTHeUHOM CHCTeMbl, PeaKTUBHOE BVDKEHUE YKUBBIX
OpraHU3MOB, BOCTIPUSITE 3BYKOB >KUBOTHBIMHU, 3eMJIeTpSiICEHUe, CeliCMUuUecKUue
BOJIHBI, IIyHaMH, 9X0, I]BeTa TeJl, ONTUUeCKre sIB/IeHUs B MpHUpo/e, brosoruueckoe
JleCTBUe BUJWMMOrO, Yy/AbTPAa(MOJETOBOTO W PEHTreHOBCKOTO U3J/lyYeHUH,
eCTeCTBEHHbIM paJWOaKTUBHBIA (OH, KOCMHYECKHe Jyud, paJMOaKTUBHOE
n3jiyueHre TPUPOJHBIX MUHEpa/JoB [elCTBUE paJIM0aKTHUBHBIX W3/yUeHUM Ha
OpraHu3M uejioBeKa), MPU 3TOM TepeBOAUTh TPAKTUUeCKYI0 3ajauy B yueOHYy'O,
BbIJIe/ISITh CYI|eCTBeHHbIe CBOMCTBA (MPU3HAKU) (PU3NUECKUX SIBJIEHUM;

OMUCHIBATH WM3yUEHHbIE CBOUCTBA Tel U (PH3UUECKHe SIBAEHUS, UCIOJIb3Ys
¢u3nueckue BeMUUMHBbI (CpeAHsii W MPHOBEHHasi CKOpPOCTh Teja TIpH



HEepPaBHOMEDHOM [IBW)KEHUM, YCKOpeHue, repeMellieHre TIpU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM ~ JIBWDKEHWM,  yIJioBasi  CKOPOCTb,  LIEHTPOCTPEMHUTEJIbHOE
yCKOpeHUe, CUla TPeHusl, CK/a YIIPYroCTH, CU/a TS)KeCTH, YCKOpeHre CBOOOIHOTO
najieHus1, BeC TeJia, LIeHTP TSDKeCTH TBEPAOro TeJa, UMITY/IbC Tesd, UMITYJIbC CUJIBI,
MOMEHT CUJTbI, MexaHWuecKast paboTa ¥ MOIIIHOCTh, TIOTeHI[MabHast SHEePTUs TeJia,
TIO/IHATOrO HaJl TIOBEPXHOCTHIO 3eMJIU, TTOTeHIMaIbHAasi SHEPrusi CKaTOW NPy KUHBI,
KUHETHWYeCKasi SHeprusi, ToJiHasi MeXaHWueckKasi SHeprusi, Iepuoj, M 4YacToTa
KoiebaHu, TTeproj, MaTeMaTHueckoro 1 TIPY>KMHHOTO MasiTHUKOB, [I/TMHA BOJTHBI,
I'POMKOCTb 3BYKa W BBICOTA TOHA, CKOPOCTh CBeTa, TOKa3aTe/b Ipe/iOMJIeHUs
cpefbl), TIpU  OMUCAaHWKM TMPABWIbHO  TPAKTOBaTb  (PU3UUECKUM  CMBICI
WCIIO/Ib3yeMbIX BEJIMUMH, UX 0003HAueHUs] U eAUHUIbI (U3MUYEeCKUX BeJUUMH,
HaxoJUTb (POPMYJIbI, CBSI3bIBAIOLLIME JaHHYI0 (PU3NUECKYHO0 BEJUUMHY C [IPYTUMU
BeJIMUMHAMU, CTPOUTh TpayKu U3ydeHHbIX 3aBUCUMOCTeN (DU3NUYeCKUX BeUUWH;

XapaKTepu30BaTb CBOWMCTBa TeJs, (PU3UUECKUe SIBJIeHWS W TIPOLIeCChI,
WCIIO/b3Ysl 3aKOH COXPaHEeHHWsI SHePruM, 3aKOH BCEMUPHOIO TSATOTEHMSs, MPUHLIUIT
Cyneprno3vlii CWJ/, TPUHLIUIO OTHOCUTeTBLHOCTH ['anmusesi, 3akoHbl HBIOTOHa,
3aKOH COXpaHeHUsl UMIYJ/bCa, TeOpeMy O KWHETHUeCKOW 3Hepruu, 3akoH ['yka,
3aKOH bepHy/M, 3aKOHbI OTpa)KeHUsi W TpesioMJIeHUs1 CBeTa, (hOpMYJy TOHKOU
JIVH3bI, TUVIAHETaPHYI0 MOZeJ/Ib aTOMa, HYK/IOHHYO MOJe/lb aTOMHOTI'O s/Ipa, 3aKOHbI
COXpaHeHUsI 3apsiJOBOr0 U MaCCOBOTO UMCes TMpHU SiJePHBbIX PeakLUsiX, TPpyU 3TOM
pa3uyaTh CJI0BeCHYH0 (D)OPMYJIMPOBKY 3aKOHA U er0 MaTeMaThuecKoe BbIpa)KeHUe;

CTpOUTh (PU3MUeCKre MOZe/r peasbHbIX 00OBEKTOB, IMPOLIECCOB U sIBJIEHUH,
BLIZIE/IATb TIPU 3TOM CYIIIeCTBEHHble M BTOPOCTEeIleHHble CBONCTBA OOBEKTOB,
TIPOIL[ECCOB, SIBJIEHWM, TIPUMEHATb (Qu3ndyeckue Mojenu A 00bsSCHeHUs
(br3MUeCKUX MPOLIECCOB U pellleHrs yueOHbBIX 3a/ay;

OOBSICHATH (PU3NUecKUe siBJIeHHs], TIPOLIeCChl U CBOWCTBA TeJl, B TOM UHMCJ/ie B
KOHTEKCTe CHUTyalldd TpaKTUKO-ODUEeHTUPOBAHHOTO XapakTepa, W pelllaTh
KaueCTBeHHbIE 33/lauM, B TOM UWC/Ie TpeOyolIe YHUCIEHHOTO OIleHWBaHMUS
XapaKTepPHBIX 3HAaUeHWM (U3NUeCKUX BeJIMUMH, MPHU 3TOM BBIOMpATh afZieKBaTHYHO
(br3UUeCcKyr0 MOJesb, BbISIBJISATb MPUUKMHHO-CJ/Ie[ICTBEHHbIE CBSI3W W BBICTpauBaTh
JIOTUYECKYIO0 LEMOUKY PpacCy>XKZAeHWM K3 2—3 IIaroB C OMNOpPOM Ha W3y4deHHbIe
CBOMCTBA (hM3UYECKUX sIBIIeHUM, (hU3MUYeCKUe 3aKOHbI, 3aKOHOMEPHOCTH U MOZIeJH;

yBEPEHHO pelllaTh PACUETHBIE 3aJjauM M0 U3ydyaeMbIM TeMaM Kypca (PU3WKH,
BbIOMpasi a/fieKBaTHYI0 (PU3NUeCKyl0 MOJie/ib, C MCIO0Ab30BaHHUEM 3aKOHOB W
dbopmyJ1, CBSI3bIBAIOLIMX (PU3HMUeCKHe BeJIMUMHBI, 3allMChbIBaTh KPaTKOe YCJIOBUE U
pa3BEPHYTOe pellleHWe 3aflaud, BBISBISATh HEAOCTAIOIIMe WM W30BITOUHbIE
JaHHble, O0OOCHOBLIBATH BLIOOD MeTOZia pellleHus 3ajiaud, HCI0Jb30BaTh
CIpaBOYHbIE [aHHbIE, IPUMEHSATh METO/bl aHa/ll3a pa3MepHOCTeM, UCMO/Ib30BaTh
rpadyueckue  MeTO/bl  pellleHus  3a/lay, [POBOJAUTH  MaTeMaThueckKue



npeoOpa3oBaHusl U paCyéThl, OIleHUBAaTh PEAIMCTUYHOCTh MMOTYYeHHOTO 3HaueHUs
¢bu3uecKkor BeSMUMHBI U OTpeJesisiTb pa3MepHOCTb (H3UUeCKON BeJUUYMHBI,
TI0JTyUeHHOU TpU pellleHnH 3aJjauu;

pacrio3HaBaTth TpO0JieMbl, KOTOpble MOXKHO peIlIUTh T[PU  TOMOIIH
¢bu3MUeCKUX MeTOZOB, W TIpejjaraTh OPHUEHTUPOBOUHBIA CIIOCOO pellleHus, B
ONMCAHWW  UWCC/Ie[OBaHUS ~ pacrio3HaBaThb  [IpOBepsieMoOe  TPeATo/oyKeHHue
(rumote3y), OLleHMBaThb TMPaBU/IBHOCTh TIOpsJKA TIPOBe/leHHsl WCC/e/l0BaHus,
VHTEpIIpeTUPOBaTh MOy4YeHHbIN pe3y/bTar;

TIPOBO/IUTD OTIBITHI TI0 HaO/MOAeHNI0 (HU3NUeCKUX SBIeHUN WK (HHU3UUeCKUx
CBOMCTB Tesl (M3yueHHe BTOPOTO 3akoHa HbIOTOHa, 3aKOHA COXpaHeHHsl SHepruw,
3aKOHa COXpaHeHWs WMITyJ/bCa, AeMCTBUe 3aKOHa bepHy/iiu U BO3HUKHOBEHUE
MOJBbEMHOM CHU/IBI  KpbIZa, 3aBUCUMOCTb Tiepuojia KoseGaHuil TMpPY>KUHHOTO
MasiTHUKAa OT MacChl TIpy3a M JKECTKOCTU TIPDY)KWHBbI M HE3aBUCUMOCTh OT
aMIUIMTY/Ibl MajbiXx KojiebaHui, TMpsSIMOJIMHeNHHOe paclpocTpaHeHWe CBeTa,
pasyioxkeHue 0e/loro cBeTa B CIEKTP, U3yueHHe CBOWCTB U300pa)keHHsl B TJIOCKOM
3epKajsie ¥ CBOMCTB M300pakeHUs rpeaMeTa B coOuparolieil ivH3e, HabmrofeHue
CTUIOIIHBIX W JTMHeMUaThIX CIIeKTPOB W3/TyueHusi): (opMyIMpoBaTh MPOBepsieMoe
npe/riosio)keHrde  (TUIOTe3y) O BO3MOXKHBIX — pe3yJsibTaTaX  HaOro/eHuH,
CaMOCTOAITe/TbHO COOMpaTh yYCTAaHOBKY M3 M30BITOUHOrOo Habopa oOopyzoBaHMS,
OTHUCBIBaTh XOJ OMbITa U (POPMYIUPOBaTh BbIBOJbI;

MIPOBOIUThL TIPU HEOOXOAMMOCTH CEPHUI0 TPSIMBbIX W3MEePeHUM, Oripejesss
cpejHee 3HaueHWe U3MepseMOW BeMMUMHBI W Ofpefiessisi  TOTPeliHOCTb
pe3y/lbTaTOB TMpsIMbIX H3MepeHui, 000CHOBBLIBaThH BbIOOp criocoba W3MepeHMs
(u3mepuTenbpHOTO TIpUOOpA);

TIPOBO/IUTH KOCBEHHbIE M3MepeHus (PU3NueCcKUX BeJTUUUH (CpeHsIsi CKOPOCTh
M YCKOpeHHWe Tejia TIpY PaBHOYCKODEHHOM [IBW)KEHHH, YCKOpeHHe CBOOOHOTO
nafieHusi, JKECTKOCTb  TPY)KUHBL, KO3(GULUMEHT  TpeHUsi  CKOJIb)KeHUs,
MexaHuueckass pabora ¥ MOIJHOCTb, YacTOTa W Tepuoj KoJyebaHui
MaTeMaTUUeCKOrT0 W  TIPY)KMHHOTO  MasATHUKOB, (DOKyCHOe  pacCTOSTHUE
cobuparoileli /MH3BI W €€ OINThYeckass CWia, PaJUOAKTUBHBIA (OH) C
WCTO/Tb30BaHEM aHAJIOTOBBIX W LM(POBBIX MNPHUOOPOB: OOOCHOBBIBATH BHIOOP
MeTOZia W3MepeHUs, IUIaHUPOBaThb W3MepeHUs, CaMOCTOSITe/TbHO COOMpaTh
9KCTIEPUMEHTAlIbHYI0 ~ YCTaHOBKY,  BBIUMC/STh ~ 3HaueHWe  BeMUMHBI U
aHa/IM3UPOBaTh TI0/lyUeHHbIe pe3y/bTaThl, OL[eHUBAsi TMOTPEIIHOCTh pe3yJ/bTaToB
KOCBEHHbIX U3MepeHul;

MIPOBOJIUTL 3KCIIePUMeHTa/IbHble MCC/Ie[0BAHUS 3aBUCUMOCTEN (PU3NUeCKUX
Be/IMUMH (3aBUCUMOCTh TIYTA OT BpeMeHM MpH PaBHOYCKODEHHOM JBM>XeHuu Oe3
HavyaJbHOW CKODOCTH, 3aBUCUMOCTh CH/IbI TpPEHHS CKOJBXEeHUs OT CHJIbI
HOpMAa/bHOTO JlaB/ieHus, Mepuoja KojebaHWi MaTeMaTUueckKoro MasiTHMKA OT



JJIMHBI HUTH, OIfpefile/ieHNe yCKOpeHUsi CBOOOAHOTO TMajileHusi, MCC/iefoBaHKe
V3MeHeHUs] BeJIMUMHbI U HarpaB/ieHUs1 UHAYKLMOHHOIO TOKa, 3aBUCUMOCTb yTJja
OTpakeHUs CBeTa OT yrja TaZieHusi, yrja ITIpeJioMJeHusi OT yI/a TMa/leHus
CBETOBOTO Jyua, HCC/e/loBaHWe TPEKOB: M3MepeHHe SHepPruM YacTUllbl TI0
TOPMO3HOMY TyTH (110 (oTorpadusim)): COBMECTHO C yuuTeseM (HhOpPMYJHMPOBaTh
33/1lauy U TUIOTe3y MCC/Ie/JoBaHusl, CAMOCTOSITE/IbHO TJIaHUPOBATh UCC/Ie[jOBaHue,
CaMOCTOAITeJTLHO COOMpaTh JKCIIePUMEHTa/bHYI0 YCTaHOBKY, TIPeCTaB/STh
TI0JTyUeHHbIe 3aBUCUMOCTH (PU3WUECKMX BeWUMH B BHUZe TaO/vi] U rpaduKOB,
OLIeHUBaTh MOTPEIIHOCTH, /ie/laTh BBIBO/bI 110 pe3yJ/ibTaTaM MUCC/iel0BaHuS;

cobmoaTh mpaBwia Oe3omacHOro TpyJa Mpu paboTe € J1abopaTOpHBIM
obopyoBaHUEM;

XapaKTepU30BaTh MPUHIUIILI JIEHCTBUS W3yUeHHBIX TTPUO0OPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIeCCOB C OMOpPOM Ha WX onucaHus (B TOM
yucsie: COUAOMETD, JAaTYUKU TI0JI0’KeHHsl, PacCTOSTHUSI U YCKODEHWs, pakeTa,
9XO0/I0T, OYKH, TIepPUCKOM, ¢oToarmapaT, MHUKDPOCKOI, TeJeCcKOIl, OMNThUUeCKHUe
CBETOBO/IbI, CIIEKTPOCKOI, J03UMeTp, Kamepa BuibcoHa), UCMOJb3ys 3HAHUSI O
CBOMCTBAX (DM3UUECKUX SIBJIEHWM W HeoOXoAuMble (r3nueckre 3aKOHOMEPHOCTH,
WCII0/Ib30BaTh CXEMbl M CXeMaTUUHble DPUCYHKUM W3YUYEHHBbIX TeXHUYECKHUX
YCTPOMNCTB, WU3MEPUTE/IbHbIX TIPUOOPOB U TEXHOJOTHUYECKHUX IIPOIIeCCOB TIpU
pellleHur y4eOHO-TIPAKTUUeCKUX 3a/lay, ONTUYECKHWEe CXeMbl [JIs1 TTOCTPOEeHMUS
M300pa’kKeHU B IVIOCKOM 3epKasie U cobuparolieii TMH3e;

TIPUBO/JUTH TIpHUMephl (HaX0AWUTh WH(POPMALMI0 0 IpUMepax) MpaKTU4ecKoro
WCTI0/Ib30BaHusl (PU3MUECKUX 3HAHWM B TIOBCEJHEBHOMN »XWU3HU [Jisi oOecrieueHus
6e3oracHoCTA TIpU OOpall[eHUH C TpUOopaMH U TeXHUUYECKUMH YCTPONCTBaMH,
COXpaHeHHUs1 37[0POBbsi U COOJIIOJeHUSI HOPM 9SKOJIOTUYECKOrO TIOBEJIeHUSI B
OKpY>Karolen cpejie;

OCYIIIeCTB/IATh MOMCK WHMOPMaIuK (PU3NUecKoro co/iep>kaHusi B VIHTepHeTe,
CaMOCTOATe/TbHO (DOPMYJIMPYS TIOMCKOBBIM 3arpoC, HAaXO/IUTh MYTH OIpeZie/ieHuUs]
JIOCTOBEPHOCTU TOJyueHHOM WHGOpPMAallUM Ha OCHOBE WMEIOIUXCS 3HAaHUW U
JOTIOJTHUTETbHBIX UCTOUHHKOB;

WCII0/Ib30BaTh TIPU BBITTOJTHEHUM YueOHBIX 3aJlJaHWi Hay4HO-TIOMY/ISIPHYIO
UTepaTypy (pU3nueckoro cojiepkaHusi, ClipaBOUHbIe MaTepuasibl, peCcypChl CeTH
VHTepHeT, Ba/ileTh TIpUEéMaMy KOHCTIEKTUPOBAHUSI TeKCTa, Mpeobpa3oBaHUs
vH(OpMalKM U3 OJJHOM 3HAaKOBOM CHCTEMBbI B [IPYTYIO;

co3fiaBaTh COOCTBeHHbIe TMUCbMEHHbIE U YCTHBIE COOOIeHUs] Ha OCHOBe
WHbOpPMAI[UK U3 HEeCKONTBbKHUX HUCTOYHHMKOB (DU3MUECKOTO CofiepyKaHus, IyOIMuHO
TIpe/ICTaB/IATh pe3y/bTaThl MPOEKTHOM WU UCC/Ie0BaTeIbCKOM /IesITe/IbHOCTH TIPU
5TOM TpPaMOTHO MCIIO/Ib30BaThb W3YUE€HHBIM TTOHATHUHMHBIA arrapaTr u3ydyaemMoro



pa3fena GU3UKKM U COTMPOBOXKJAThb BBICTYIJIEHWE TIpe3eHTalueld C YuéToMm
0CcOOeHHOCTeN ayIUTOPUX CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHUPOBAHUE
7 KIIACC

Ne

HaumMmeHnoBanue

KosmmuecTBO yacos

OneKTpoHHbIe (1{udpoBbIe)

pa3/ie/IoB U TeM KoHTpo/ibHBEIE JIaGopaTopHbIe U
n/n Bcero oOpa3oBaTe/IbHBIE PecypChl
NMporpamMMsbI padoThI NpaKTHYecKue
padoThI
Pa3zpen 1. @u3uka U eé po/ib B I03HAHUHU OKPYJ)KaKOLero Mupa
®du3rKa — Hayka o0
1.1 y 1
rpupoje
dusnyeckue
1.2 4 2
BeJINYMHBI
EcrecTtBeHnHoO-
1.3 Hay4YHbIU MeTO/, 1
TO3HaHUS
Wtoro no paspeny 6
Pa3pen 2. IleppoHava/ibHbIe CBe/JeHUs 0 CTPOEHHUH BellecTBa
2.1 CtpoeHue BeljecTBa 2 1
LBrKeHue u
2.2 B3alMO/IENCTBHE 3 1
YyaCTHL] BelecTBa
ArperatHbie
2.3 P 2
COCTOSIHUS BelllecTBa
Wroro no paspeny 8
Pa3pen 3. /IBlkeHue U B3aMMO/IeCTBHE TeJl
3.1 MexaHuuecKoe 11 2




JTBIDKEHHe

Nuepuus, macca,

3.2 10
MJIOTHOCTh

3.3 Cuna. Bugel cun 14

Wtoro no pa3peny 35

Pa3pen 4. [laBiieHue TBEPABIX TeJI, )KUAKOCTeH U ra3oB

[Hasnenue. ITepenaua
JlaBjieHus TBEPABLIMU

4.1 TeaMHu, 3
JKUJKOCTSMU U
rasaMu

4.2 JaBjieHue XugKoCTU 8
ATMocChepHoe

43 dep 5
JlaBjieHue

HeticTBUe XUIKOCTH

44 Y rasza Hfl 1
MOTPYKEHHOE B HUX
Teso
Wtoro no paspeny 28

Pa3pen 5. PaGoTa 1 MOIHOCTb. DHEpPrus

5.1 PaboTa 1 MOIITHOCTb 6
5.9 [Ipocteie 8
MeXaHU3MbI

5.3 MexaHuuecKas 5




SHeprus

Wtoro no paspeny

19

Pa3pen 6. IToBTOpHUTETHHO-00001[AIOIHI MOy Tb

IToBTOPUTE/ILHO-
6.1 obo0baroImii 6
MOZY/Ib
Wtoro no pa3peny 6
OBIIEE KOJIMYECTBO 100 20

YACOB I10 ITPOI'PAMME




8 KVIACC

HauMeHoBaHUue KoanuecTBO yacos
No JeKTpoHHbIe (1{u¢poBHIe)
pa3/ieJiIoB U TEM KonTtpoibHbIe JIaGopaTopHbIe U
n/mn Bcero oOpa3oBare/bHbIE PecypChl
NporpamMmMsbI padoThI npaKkTuyecKue
padoThI
Pa3gen 1. TensioBble sAB/I€HUA
11 CTpoeHHe U CBOMCTBA 5 1
BellleCTBa
1.2 TeruioBbie MPoOLECCHI 33 1 4
Wtoro no paspeny 39
Pa3pen 2. DneKTpuyecKue 1 MarHUTHbIE SIBJIECHUS
OJIeKTpUYeCKHe 3apsiJbl.
2.1 3apsDKeHHbIe TeJjla U UX 9 1
B3aUMO/IeNCTBUS
29 [TocTostHHBIN ) 31 1 7
3/1eKTPUUECKUM TOK
2.3 MarnuTHbIe SIBJIeHUs 9 1
24 OJIeKTpPOMarHuTHast 9 1 1
UHIYKLUS
Wtoro no paspeny 58
Pa3zpgen 3. IloBTOPUTE/THHO-00001IIAIOIIUH MO/Y/Tb
31 HOBTopHTeanIo- 5 1
000011t MOZY b
Nroro nio pa3geny 5
OBUIEE KOJIMYECTBO 102 c 14
YACOB I10 ITPOT'PAMME




9 K/IACC

HauMeHnoBauue KomuecTBO 4acoB
Ne J/1eKTpoHHbIe (1{u¢poBbIe)
Pa3fie/ioB H TeM KoHTpo/1bHBIE JIabopaTopHbIe U
n/n Bcero obpa3oBare/ibHbIE pecypChl
NporpamMmMsbI padoThI NMpaKTUYecKue
padoThI
Pa3zpgen 1. MexaHnueckue sBJIeHHA
MexaHnueckoe
1.1 JIBIDKEHHE W CTIOCOOBI 30 2 3
€ro OINHCaHus
1.2 B3aumopeiicTtue Ten 18 3
1.3 3aKOHbI COXpaHeH!s 15 1 3
Wtoro no pa3peny 63
Pa3pen 2. MexaHHUeCKHe K0/1e0aHUA U BOJTHBI
21 MexaHuueckue 10 3
' KoJ1Ie0aHus
99 MexaHruecKkye BOJIHBI. 7
' 3ByK
Wtoro no paspeny 17

Pa3pen 3. D1eKTpoMarHuTHOE 10J/1€ ¥ 3/IEKTPOMAarHUTHbIE BOJIHBI

OJIEKTPOMAarHMTHOe
TroJsie U
3.1 6
3/71eKTPOMAarHUTHbIE
BOJTHBI
Wtoro no pa3peny 6




Pa3znen 4. CBeToBBIE IB/IEHHUSA

3aKOHBI
4.1 8
pacripoCcTpaHeHusl CBeTa

JIMH3EI U oIITUUeCKUe
4.2 7
MpUOOPEI

Pasnoxenue 6eoro
4.3 2
CBeTa B CIEKTP

Wroro nio pasgeny 17

Pa3gen 5. KBanToBbBIE sIB/IeHUA

Ncnyckanue u

5.1 TIOTJIOL[eHre CBeTa 4
aTOMOM
5 CTtpoeHue aTOMHOTO 5
agpa
5.3 SAnepHble peakiyu 7
Wtoro no paspeny 16

Pa3pen 6. IToBTOpUTE THHO-00001AIOIHI MOJY/TH

MexaHuuecKue siBJIeHUs
6.1 (moBTOpPUTE/BHO- 6
0000I11Iar0II|I MOTY/IB)

TerioBbie sIB/IEHUS
6.2 (MoBTOpPHUTENBHO- 3
000011[aroIIHM MOAY/Th)




DJIEKTPOMarHUTHbIE

6.3 SIBJIEHUSI 3 1
(moBTOPUTENBHO-
0000111aroIIHi MOy /JIb)
CBeTOBbI€ SIB/IEHUS
6.4 (moBTOpPHUTE/BHO- 1 1
0000111 MOZYJIB)
6.5 HOBTOpHTEIH:jJO- 4
000011[aroII1i MOZY/Th
Wtoro no paspeny 17
OBLIEE KOJIMYECTBO
- 136 22

YACOB I10 ITPOI'PAMME







ITIOYPOYHOE IVNIAHNPOBAHUE

7 KIIACC
No KoanuecTBO yacoB
JJIeKTpOHHbIe M (poBbIe
n/ Tema ypoka KoHTpo/bHBIE JIaGopaTopHbie
Bcero oOpa3oBare/ibHbIE PeCcypChI
n paboThbI NpaKTU4yecKue
padoThI
1 dusrka — HayKa o npupoze. fAsnenus 1
nipupoAbl. dr3nueckre SBIEHUS
dusnyeckue BeJIMUKHbI. Pa3MepHOCTE.
2 dusnyeckue rpubopsl. [TorpemHoCcTH 1
TIPU NPSAMBIX U3MepeHHUsIX
3 Perenve 3az1au Ha orpe/iesieHue LjeHbl 1
JiesieHUs 3MepUTeIbHOTO rprubopa
Ypok-uccnenosanue "M3mepeHue
4 JIMHEWHBIX pa3MepoB Tel U 1 1
TIPOMEXYTKOB BpeMeHU"
JIabopaTopHasi pa6ora Ne 1
5 "V3MepeHure 00bEMa KUAKOCTH U 1 1
TBEpAOro Tesna"
MeTozbl Hay4YHOr O MMO3HAHUS.
6 Onucanue GU3NUECKUX SIBJIEHUMN C 1
TMOMOILbI0 MOJenen
Crpoenue BewjectBa. OMbIThI,
7 [0KasbIBarole IUCKpPeTHOe CTPOeHHe 1

BelleCTBa




JIabopaTopHasi pabora Ne 2
"OnpepesieHre pa3MepoB MasbIxX Tena"

[IBI>KeHMe yacTuL] BelljecTBa.
Iuddysus. BpoyHOBCKOe ABMKeHHe

10

Ypok-uccnenopanue "HabsoeHue u
00BsicHeHHe GPOYHOBCKOTO JIBVKEHHUSI

v 1udPys3un”

11

B3aumogeiicTBre yacTul] BelljecTBa:
TIPUTSDKEHUE U OTTajlKuBaHue. ONbITh
110 0OHAPY’>KeHUIO [IeHCTBUS CUJT
MOJIEKYJ/ISIPHOT O TIPUTSDKeHUs"

12

ArperaTHble COCTOSIHUSI BellleCTBa.
Oco6eHHOCTH arperaTHbIX COCTOSTHUM
BO/IbI

13

O600611eHMe TeMbl «[TepBOHaYaIbHbIE
CBeJIeHUsI O CTPOEHUU BeI|eCTBa»

14

Mexanuueckoe aswkenue. I1yTs,
TpaeKTopus, repemMelleHye

15

PaBHOMepHOe 1 HepaBHOMepHoOe
ABrxeHre. CKOpoCTb

16

HaxoxxeHre cKkopoCcTH, yTH 1
BpeMeHHU [PU paBHOMEPHOM
MIPSIMOJTMHEMHOM JIBW)KEHUH

17

Pemenuve 3ajau Ha pacueT MyTH U
BpeMeHH /IBWKeHUs TIpU




HpHMOHHHeﬁHOM pPaBHOMEDHOM
ABH>KEHHN

18

JIaGoparTopHas padorta Ne 3
"OrnpeeneHye CKOpOCTH
PaBHOMEDPHOT'O ABW)KEHHUS "

19

I'padviku IpsIMOJTUHEIHOTO
PaBHOMEPHOT'O IBWKEHUs

20

Pemtenne 3amau o teme "Pacuer
cpeziHel ckopocTu"

21

JIaGoparTopHas pa6ota Ne 4
"OnpegeneHue cpeJHel CKOPOCTU
CKOJIbKeHHs1 OpyCKa Wi IapyKa Io
HAaKJIOHHOM TJI0CKOCTH"

22

OTHOCUTETbHOCTD JBV)KEHUS.
Cro>keHUe CKOpOCTel npu
Trapa’iyie/ibHOM JBV>KeHUU

23

[Tonyuenve u aHanu3 rpavKoB
3aBUCUMOCTH MyTH U CKOPOCTH
JBIDKEHUS OT BpDeMeH!

24

Pemmenue rpaduueckrx 3asau no teme
"MexaHuka. PaBHOMepHOe
TIpSIMOJTUHEMHOe JBrKeHe"

25

SABneHuve uHepLUU. 3aKOH MHepLUU




26

B3auMogeiicTBre Ten Kak MpUYMHa
V3MeHeHus1 CKOpocTU. Macca Tesna Kak
Mepa UHepPTHOCTH Tejia Mpu
MOCTYTaTe/IbHOM JIBH)KEeHUHU

27

PerieHuie 3a/1au Ha CpaBHeHUe Macc 10
B3aUMO/IEMCTBUIO TeJl

28

JIaGoparTopHas padota Ne 5
«/3MepeH#e Macchl Tea»

29

IInoTHOCTH BellecTBa

30

Perrenne 3amau o Teme "Macca Tera.
I1noTHOCTS BerjecTBa"

31

JIaGopaTopHas pa6oTta Ne 6
"OnpepesieHre TIJIOTHOCTU TBEPJOTO
Tesa"

32

Cwmecu u criiaBel. [ToBepxHOCTHas 1
JIMHeWHas MJIOTHOCTh

33

[ToaroToBKa K KOHTPOIBHOM paboTe
1o TeMe "®u3MKa — HayKa O [IPUPO/e.
[TepBOHauanbHBIE CBeeHUS 00
aTOMHO-MOJIEKYJ/IIPHOM CTPOEHUU
BeljectBa. MexaHuka"

34

KonTponbHast paboTa 1o Teme
"®u3uKa — HayKa 0 IIpUpoze.
[TepBoHaua/bHBIE CBe/IeHUS 00
aTOMHO-MOJIEKY/IIPHOM CTPOEHUH
Beljectsa. MexaHuka"

35

Cuna. fABneHue taroredHusa. Cuna




TAXKeCTHU

N3o6pakenue cu. PemeHne 3a1au 1o

36 n n
Teme "OripeziesieHre CUJIbI TSHKeCTU

37 Cwuna yripyroctu. 3akoH I'yka

38 Bec tena. 3mepenue cul.
HduHamomeTp

39 Perienue 3agau o teme "Cuna
ynpyrocty. Bec Tena"
JIaGopaTopHas pa6ota Ne 7

40 "UccnenoBanve 3aBUCUMOCTH
pacTsbkeHus (Aedopmaiivn) Ipy>KUHbI
OT MPUJIO>)KEHHOU CHJTBI"

41 Cua TpeHUs

4 Cnoxxenue cus. PaBHojelicTByOILIast
cuna

43 Pewenue 3azau o teme "CrokeHue
cun. PaBHozelcTBYyOIIast cuia”
Pemienne 3amau o teme

44 "B3aumogerictBue Ten. Cumbl B
MexaHUukKe"
JIaGoparTopHas padorta Ne 8
"HcciiefoBanue 3aBUCUMOCTb CHJIBI

45 TPEeHUsI CKOJTb)KeHUSI OT CUJIbI

JlaBjieHus1, Xxapakrepa
COTIPUKACAIOLUXCS IOBEPXHOCTEN U
TJIOLLaIU COTIPUKOCHOBEHHS "




Pemienne 3amau o teme

46 "B3aumogerictBue Ten. Cumbl B
MexaHUukKe"
Pelienue 3azau ro teme

47 "B3aumogerictBue Ten. Cumbl B
MeXaHUuKe"

49 KonTposibHas pabora Ne 2 110 Teme
"B3aumopericTBue Ten"

50 [aBeHue TBEPABIX TeN

51 Perienvie 3a/1au Ha pacuer fiaBieHUs
TBEepZ0ro Tejia Ha OIopy
Ypok-3kcriepuMeHT "CriocoObI

52 oripeziesieHus JaBjleHUs1 TBeporo
Tesa"

53 [aByeHure KUAKOCTeM U ra3oB. 3aKOH
[Tackansa

54 [THeBMaTHUeCKUe yCTPOMCTBA

cc 3aBUCUMOCTb [IaBJIeHUS )KUIKOCTUA OT
11y OUHBI

56 I'mppocTaTyeckuii mapajokc

57 Ypok-npoexTt "M3yueHue
COOOIIAIOIIUXCS COCY10B"

=8 Vicriosib30BaHre BBICOKUX /laB/IeHUM B
COBPEMEHHBIX TEXHOJIOTUSX

59 Pemtenue 3azmau o teme "/laBienue

JKUIKOCTH"




60

Pemtenne 3amau o teme "/laBieHue
JKUIKOCTH"

61

ATmocdepa 3eMu ¥ IPUUMHEI €8
CyLI|eCTBOBaHMUS

62

Ypok-uccnenosanue "lIIposiBiieHue
JeicTBusi atMochepHoro AaBieHus"

63

M3mepeHre aTMOC(hepHOro JaB/eHusl.
OmneiT Toppuuenu

64

3aBHUCUMOCTh aTMOC(hepHOTo
JlaBJIeHUsT OT BBICOTHI HaJ YPOBHEM
Mopsi. [IpubopsI AJist U3MepeHuUs
aTMoc(hepHOro /1aB/ieHUst

65

bapometp-anepous. ATMocgepHoe
JlaBJIeHUe Ha Pa3/IMUHBIX BBICOTAX

66

BroITankuBaroias cusa. 3akoH
Apxumena. KCriepuMeHTaIbHOe
oOHapy>keHHe JelCTBUS >KUIAKOCTH U
rasa Ha MOrpy’kKeHHOe B HUX TeJI0

67

Perienue 3azau o teme "3akoH
Apxumeza"

68

Perienue 3azau 1o teme "3akoH
Apxumena"

69

JIabopaTopHasi pabora Ne 9
"OrnpeaeneHue BbITaKUBarolei
CUJIbI, IeHCTBYIOILIeN Ha TeJo,
TIOrPY’KeHHOoe B KUJKOCTh"




70

I1naBanue Ten

JIaGopaTopHas pa6ora Ne 10
"WccnenoBanve 3aBUCUMOCTH

71 apXUMe/I0OBOM CHJIbI OT 0ObeMa
MIOTPY>KeHHOH B YKMJIKOCTb 4aCTH
Tesa"

72 BospgyxoruiaBanue. [11aBanve cy0B

7 Pemrenne 3amau o teme "3akoH
Apxumeza. Y cioBus IjiaBaHus Ten"”
Perienuie 3asau o teme "leiicTBue

74 JKUIKOCTH Y ra3a Ha MOrPy’KeHHOoe B
HUX Teso"
JIabopaTopHasi pa6ora Ne 11

75 «BblIsicHeHVe yC/I0BUM T/1aBaHUs Tejla
B JKUJKOCTH»
[ToaroToBKa K KOHTPOIBHOM paboTe

76 1o TeMme "[laBjieHue TBepAbIX TeJl,
>KUJIKOCTEeH 1 ra3oB"
KonTposnbHas pabora Ne3 o Teme

77 " [laB/ieHWe TBepPAbIX TeJl, KUAKOCTeN 1
rasos"

78 MexaHnuueckasi paborta

79 MoIHoCTb

80 Perrenvie 3az1au Ha ornpejeneHue
pabOoThI ¥ MOII[HOCTH

81 PaboTa Cu/IbI TSDKeCTH M CUJTbI TPEHUS

82 Perienue 3a71au 1o Teme "PaboTa CUIBI




TSXKeCTU U CUJIbI TPeHUs"

Ypok-uccnenopanue "Pacuét paboThbl

83 Y MOIIHOCTH, pa3BUBaeMou Mpu
MoAbEMeE T10 JieCTHHULE"

84 IIpocThie MexaHU3MBbI

85 MowmeHT cussbl. IIpaBuio MOMEHTOB
JIaGopaTopHas pa6ora Ne 12

86 "BrIsicHeHHe yCJI0BUSI PaBHOBECHS
pbluara»

87 "30/10TO€ TpaBU/IO" MEXaHUKU

88 Petnienue 3daa4 Had IMpaBWJ/I0O paBHOBeCHUA
pblyara
Ypok-koHbepenius "TIpocTeie

89 MeXaHU3MbI B ObITY, TEXHUKE, )KUBbIX
opraHusmMax"

90 KosdduipeHT nosiesHoro gencTBust
MPOCTBIX MEXAaHU3MOB
JIaGopaTopHas pa6ora Ne 13

91 "Onpepenenue KI1/] Hak/TOHHOM
TJIOCKOCTH"

MexaHuueckast SHeprusi.

92 KvHeTnueckasi ¥ moTeHUMa/IbHast
SHeprus

93 3aKOH COXpaHeHUsT MeXaHUUeCKOu

SHEeprum




Y POK-3KCIIepuMeHT
"DKCrepUMeHTa/IbHOe OIlpejie/ieHre
V3MeHeHUs] KHHeTUUeCKOU 1

94 . 1 1
MOTeHLMalbHOW SHEPIUU MPU
CKaTbIBaHUM TeJia 110 HAK/IOHHOU
IIJIOCKOCTH"
[ToaroroBka K KOHTPOJIbHOM paboTe

95 o Teme "PaboTa 1 MOL[HOCTb. 1
OHeprus"

96 KontposbHast paboTtaNe 4 110 Teme 1
"PaboTa 1 MOLIHOCTb. JHeprus"

97 PaboTa ¢ TekcTaMu 110 TeMe 1
"MexaHuyeckoe JBUXeHue"

98 PaboTa ¢ TeKCTaMH 110 TeMe 1
"CtpoeHue BeljecTBa"

99 Pabota c Tekcramu o Teme "CUsibl B 1
npupoze".
PaboTa ¢ TekcTaMu 10 TeMe

100 "[laBeHre TBEPABIX TeJl, KUJKOCTeN U 1
rasos"

101 PaboTa c TeKkCTaMu 110 TeMam 1
"Oneprus" u "[IpocTbie MexaHU3MBbI"

102 WToroBast KOHTpO/IbHast paboTa 1

OBLIEE KOJIMYECTBO YACOB I1O 100 20

I[TPOI'PAMME




8 KV/IACC

N KoanuecTBO yacoB BJIQKTPOHHI,IQ
o
JIaGopaTopHbIe Hdara nu¢poBbIie
n/ | Tema ypoka KonTpo/ibHbIe patop
Bcero NpaKTH4YecKHne H3ydyeHUudA OﬁpaBOBaTEJIbHLle
n paboThI
padoThI pecypchbl

OCHOBHBIe MOJIOKeHUS] MOJIEKYJISIPHO-
1 KUHETUYEeCKOM TeOPUU U UX OIBbITHbIE 1

noZTBepxxaeHus. Macca ¥ pasMep aTOMOB U

MOJIEKYJI
5 Mopenv TBep0ro, >XUJKOro u 1

ra3000pa3HOro COCTOSIHUM BelljecTBa

Ypok-koHbepeH1us "Kpucraniiueckue U
3 amop@dHble Tesna. ['paden. [TonyueHue 1
UCKYCCTBEHHBIX a/iMa3oB"

4 CraproBast jyuarHOCTUKa 1 1
c CmaurBaHue U KalliUIIPHOCTD. 1

[ToBepXHOCTHOE HaTsKeHue.
6 TerioBoe pacivpeHue U cxaTue 1
7 TemnnoBoe gBukeHue. Temriepatypa 1
8 TemniepaTypHble LIKaJbl 1
9 BHyTpeHHsIs 3HeprHsi U Crioco0bI eé 1

HW3MeHeHUs
10 Buppl Teruionepesauu 1

Ypok-koHbepeH1us "Bubl
11 TeTIoTepejJauu B TIPUPO/ie, OBITY, 1

TeXHHUKe»




12

KonmruecTBO TenioThL. Y fe/ibHast
TerI0eMKOCTb

13

Ypok-uccnenosanuve "lIpoBepka ruroresbl
JTMHEMHOU 3aBUCUMOCTH JJTUHBI CTO/I0MKA
JKHJTKOCTH B TEDPMOMETPUUECKOM TpyOKe OT
TeMIlepaTyphb!"”

14

YpaBHeHHe TerioBoro 6anaHca.
TeryiooOMeH ¥ TeTJIOBOe paBHOBeCHE.
3akoH HeroToHa—PrxmaHa

15

JIabopaTopHasi pa6ora Ne 1
"HccnemoBanue siBlieHUs TeriooOMeHa npy
CMeLIMBaHUU XOJIOAHOW U ropsiuer Bozbl"

16

Perienue 3a1au o treme "TernnooOMeH u
TerjioBoe paBHOBecHe"

17

JlaGopaTopHasi padora Ne 2
"OnpeeneHue yaeabHOW TeMJI0EMKOCTH
TBepAoro rena"

18

[1naBneHue v oTBepJeBaHue
KPUCTa/I/IMYeCKUX BellecTB. Y ie/bHas
TeI10Ta IJ1aB/IeHUs]

19

I'padvik riaBieHue ¥ OTBEpZEBaHUS
KPHUCTA/JTAUECKHUX TeJT

20

Perienue 3a7iau o teme "l[lnaBneHue u
OTBepZEeBaHue KPUCTA/VIMYeCKux Tes"

21

Perienue 3azau 1o teme "IlnaBneHue u
OTBep/eBaHue KPUCTa/VInueCcKux Temn"




[Tapoobpa3oBaHue ¥ KOHZAEHCALHSI.

22
Ucnapenue
Kurnienue. Y enbHas Teriora

73 rnapoo6pa3oBaHusl. 3aBUCUMOCTb
TeMIlepaTypbl KUTIEHUsI OT aTMOC(HepHOro
JlaBJ/IeHUs

24 PerieHue 3aziau 1o teme
"ITapoobpa3oBaHue U KUIeHue"

75 HachiieHHbIA 1 HeHAChIILeHHBIH nap.
BnaxHocTts Bo3yxa

26 BrnaxxHOCTh BO3/1yXa U eé u3MepeHue
JIaGoparTopHas pa6orta Ne 3

27 "OrnpefiesieHrie OTHOCUTE/IBHOU BJI&YKHOCTHU
Bo3ayxa"

28 Perienue 3azjau 1o teme "Bia)kKHOCTB"
PemeHuie 3a/1a4 ¥ aHa/IU3 CUTYyaLUM,

29 CBSI3aHHBIX C SAB/IEHUAMU UCIIapeHus U
KOH/IeHCaLUU

30 OHeprus TOIUIMBA. Y e/bHas TeruioTa
CropaHust

31 [TpUHLUTIBEI pabOTHI TETITIOBLIX ABUTATeIe

39 [TapoBasi TypOuHa. [[Buraresib BHyTPEHHET O
CropaHusi

33 KII/l TerioBOro ABUTaTE/IS

4 Pemienne 3amau o teme "KII/I TerioBoro

aBuratesist”




Ypok-koHbepeH1us "TernioBble ABUraTe v

35 .
U 3allUTa OKpYy’Karolleun cpeabl”

36 TerioBble MOTepPHU B TEIVIOCETIX
3aKOH COXpaHeHUs U MpeBpalleHus

37 JHepPruy B MexXaHWYeCKUX U TerIOBbIX
rporeccax
[ToaroToBKa K KOHTPOJIBHOM paboTe 110

38 TeMe "TeruioBele sgBeHus. MI3meHeHne
arperaTHbIX COCTOSIHUM BelljecTBa"
KonTtponbHast pabora o Teme "TerioBbie

39 siB/IeHUs. VI3MeHeHue arperaTHbIX
COCTOSIHUM BeljecTBa"

40 OJiekTpu3aLus Tes. JIBa poza 3apsijoB
Ypok-uccienosanue "VccienoBaHue

41 CIIOCOOO0B pa3/IMUHBIX BEIeCTB
HAa>3JIeKTPU30BbIBaThCA"

4 B3aumogeiicTBUe 3apsyKeHHbBIX Tesl. 3aKOH
KysoHa
DJieKTpudeckoe mosie. HanpsokEHHOCTh

43 3/71eKTpUYeCcKoro ross. IIpuHumn
CyTIeprO3ULIMU 37IeKTPUUYECKUX TT0/1eil

44 Hocurenu anekTpyuyeckux 3apsifjoB.
OneMeHTapHbIN 3apsi. CTpoeHre aToMa

45 3aKOH COXPaHEeHHs 3JIEKTPUYECKOro 3apsijia

46 IIpoBOHUKY, AUIIEKTPUKU U
TOJIyTIPOBOJHUKHU

47 Ypok-KoHpepeHIMs ""DeKTpU3aLys B




TOBCeIHEBHOM »KU3HU"

Peruienue 3azau 1o teme "3akoH

48
COXpaHeHusl 3/IeKTpUYecKoro 3apsga'
49 OnekTpuuecKry ToK. VICTOUHMKH
371eKTPUUECKOr0 TOKa
[elicTBYSA 37eKTPUUECKOT0 TOKA. HarlpaB/ieHre
50 TOKa
51 OneKTpUuecKrii TOK B MeTajulax.
ONeKTpUUYeCKri TOK B KUAKOCTSX U rasax
52 OJieKTpuyeckas Liellb
53 | Cnma Toka. Amrepmerp
JIabopaTopHasi pa6ota Ne 4 "C6opka
54 3/IeKTPUYECKOU L[eN U U3MepeHUe CUJIbI
TOKa B ee pa3/IMyHbIX yJyacTkax"
55 JJIeKTpuyecKoe HanpspkeHue. BoisTMeTp
3aBUCUMOCTb CWIbI TOKA OT HarpsDKeHUsL.
56 | 3akon Oma JUIs yyacTKa Liernu
57 OneKTpUuYecKoe CONPOTUB/IEHUE. Y leflbHOe
conpoTus/ieHve. Peocrat
JIabopaTopHasi pabora Ne 5
58 "VlccmenoBaHre 3aBUCHMOCTU CUJIbI TOKA,

MIPOTeKarolLero yepes pesrucrop, OT
HarpsDKeHWs Ha pe3ucrope”




59

Peruenue 3azau 1o TeMe "DyeKTprUUYeCKOe
CONPOTUBJIeHKe. Y ieIbHOe
COIpoTUB/IeHHE"

60

JlaGoparopHasi paborta Ne 6 "V3mepeHue
COIPOTHBJIEHUS IPOBO/IHUKA [TPU MIOMOLLIA
amriepMeTpa U4 BojbT™MeTpa"

61

Pemenne 3amau o Teme "DieKTpUUECKOe
COMpOTHUBJIeHUE. Y ie/IbHOe
COIIpOTUBJ/IEHHE"

62

Pemenne 3anau o teme "3akoH Oma"

63

HOCJ’IE,I[OBEITEIII)HOE U I1apaJ/ijieJibHOEe
CcoeJHeHWA IMTPOBOJHHUKOB

64

JTaGopaTopHas pa6orta Ne 7
"[IpoBepka npasusia C/10KeHUs
HarpspKeHWH TIpY 10c/1eZjoBaTe/IbHOM
COeIMHEeHUU JBYX Pe3ncTopoB"

65

Pemienue 3amau mo teme
"[locniefoBaresibHOE U Mapasie/ibHOe
CoeIMHeHUs IPOBOJHUKOB"

66

Pemienue 3amau mo teme
"[locnieoBaresibHOE U Mapasie/ibHOe
CoeIMHeHUs IPOBOJHUKOB"

67

JIaGopaTopHas pa6orta Ne 8
"[IpoBepka rpaBusa [Jist CUJIbl TOKA MPU
TapasieJIbBHOM COeJMHeHUU pe3uCTopoB”

68

PelieHue 3a/1au Ha MpUMeHeHHe 3aKOHa




Owma /17151 pa3/TMuHOTO0 COeTUHEHHUSI
TIPOBO/THUKOB

O/ C v BHyTpeHHee CONPOTUB/IEHVE
VCTOYHUKA TOKa. 3aKkoH OMa /14 [TOJTHON

69
Lienu
Pewienue 3azau o teme "3/1C,

70 BHYTpeHHee COMPOTUBJIeHHe UCTOYHUKA
TOKa. 3aKkoH OMa /i1 MOJTHOM Liernu’”
JTaGopaTopHas pa6ota Ne 9

71 "Onpepnenenue 3/1C v BHYTPEHHET O
COTPOTHMBJ/IEHHUSI UCTOYHUKA TOKa"

72 [TpaBuna Kupxroga

73 | PelleHue 3aia4 Ha 3aKOHbI Kupxroda

74 Pabora 3/1eKTpHUecKkoro Toka. MoOIIHOCTh
3/71eKTPUUECKOr0 TOKa
JIabopaTopHasi pabora Ne 10

75 "OrnpeseneHuie paboTkl ¥ MOII[HOCTH
3/IeKTPAYECKOr 0 TOKa"
3akoH /xoyns-Jlenta. [ToTpeburenu

76 3/IeKTpUYecKoro Toka. Koporkoe
3aMbIKaHUe
Ypok-koHbepeHius "O0bsCHeHNE U

77 TIPUHLIMIT JeMCTBUS JOMAIIHUX
3/IeKTPOHarpeBaTe/IbHbIX IPHOOPOB"

78 [ToaroToBKa K KOHTPO/IBHOM paboTe 110

TeMe "DJIeKTpUYecKre 3aps/bl.




3apsbKeHHbIe Tejla U UX B3aUMO/IeHCTBUSI.
[TocTOSIHHBIN 371€KTPUYeCKUi TOK"

79

KoHTposbHast paboTa 1o Teme
"DJleKTpUUecKue 3apsibl. 3apsyKeHHbIe
Tesjla U UX B3auMoZencTBus. [10CTOSTHHBIN
3/1eKTpPUYeCKUi TOK"

80

ITocTossHHBIE MAarHUTEL. MarduTHoe I10J1e
3eMJI1 U ero 3Ha4YeHue /i )KU3HU Ha 3emJie

81

Ypok-uccienoBanue "M3yueHue
MarHUTHOTO T10JisI IOCTOSTHHBIX MarHUTOB
Mpu UX 00BeIUHEHUN U pa3Zie/IeHHH.
Busyanuzaijysi 1osisi IOCTOSTHHBIX
MarHuToB"

82

OnbIT IpcTefa. MarnutHoe 1ose
3/1IeKTPUYECKOr0 TOKa

83

OnbiT AMmniepa. MarHuTHoOe 1oJjie KaTyLIK!
€ TOKOM. [IpriMeHeHue 3/1eKTPOMarHuToB B
TeXHUKe

84

Cua Amriepa U oripejiesieHve eé
HarpasJIeHUs

85

Perienue 3azau o teme "Cuna Amnepa u
oripejiesieHre e€ HaripaB/ieHUs"

86

Peruenue 3azau o teme "Cuna Amrepa u
orpeziesieHue eé HarpaseHus"

87

OneKTpoABUraTesb OCTOSIHHOTO TOKA.
Vcnionb3oBaHue 37eKTpoJBuraresieil B
TeXHUUYeCKUX YCTPOMCTBaxX U Ha




TPaHCIIOpTe

88

Ypok-koH(pepeHLyd "TlpakTueckoe
TpUMeHeHue 3/1eKTpo/iBUraTeniei"”

89

OnbiTel Papages. SABneHuve
3/1eKTPOMarHUTHOW MHAYKLIUU

90

3aKOH 3/IeKTPOMarHUTHOW UHAYKLIWH.
ITpaBusno JleHija

91

Ypok-uccienosanue "VccienoBanue
M3MeHeHUl 3HaueH!sl U HarlpaB/leHusI
UHAYKLMOHHOT'O TOKA"

92

Pemienue 3amau o TeMme "3akoH
3/1eKTPOMarHATHOM MHAYKIMU. [IpaBuio
JleHra"

93

Pemienne 3amau mo TeMme "3aKoH
371eKTPOMarHATHOM MHAYKLMU. [IpaBuio
Jlenrja"

94

OnekrporeHeparop. CriocoOb! MosyueHust
3JIEKTPO3HEPrun

95

Ypok-kKoHbepeHI[us "DNeKTPOCTaHLIMM Ha
B0300HOB/ISIEMBIX UCTOYHHKA YHEPTHH.
[Tpo6sieMbl 3K00THH. TOMIMBHEIE
3JIEMEHTBI U 3JIEKTPOMOOH/IH"

96

[ToaroToBKa K KOHTPO/IBHOM paboTe 110
TeMme "DNeKTPOMarHuTHbIe SIB/IeHUS"

97

KoHTposibHast paboTa "DeKTpoMarHUTHbIE
ABreHus"

98

Pabora c Tekctamu o Teme "TervioBbie




aBjeHus"

Pabora ¢ TekcTamu 1o Teme

99 "OneKTpruueckue 3apszbl. 3apsyKeHHbIe 1
TeJla U UX B3aUMOJelCTBHe" .
100 WToroBast KOHTpoO/IbHas paboTa. 1
101 PaboTa ¢ TeKCTUaMH o TeMe "TloCTOSIHHBIM 1
3/IeKTPUYECKHAN TOK"
102 Pabora ¢ TekcTamu 110 TeMaM "MarHuTHbIe 1
siB/IeHUs" " D/leKTpOMarHUuTHast UHAYKLus"
OBLIEE KOJIMYECTBO YACOB I10 102 14

I[TPOI'PAMME




9 K/IACC

N KonuuyecTBo yacos J/IeKTPOHHbIE
° Jata nurdpoBbie
n/ | Tema ypoka KoHTpo/bHBIE JIaGopaTopHbIe
Bcero HU3y4eHUs oOpa3oBare/bHbIE
n padoThI NMpaKTHYeCKHe
pecypchbl
padoThI
MexaHrueckoe JBYKEHUe.
1 MarepuanbHast Touka. CriocoObl 1
OTMCaHUsI MeXaHUYeCKOT0 ABMKeHUsI
? Cucrema orcuera. OTHOCUTEIBHOCTD 1
MeXaHUUYEeCKOTO IBUKeHUS
3 BekTOpHbIe BeTMUMHBI, OMepaLluu C 1
BEKTOPaMH, NIPOEKLIMY BeKTOPOB
4 Paguyc-BeKTOp MaTeprabHONU TOUKH, 1
repemMelljeH1e Ha MJIOCKOCTH.
5) CraproBas AuarHocTuka 1
6 PaBHOMepHOe NpsIMOTMHEHHOe 1
JBIDKEHHe
Perienue 3azau ro teme
7 "PaBHOMepHOe NpsSIMOTMHENHOE 1
IBUKeHue"
HepaBHOMepHOe npssMOnMHelHOe
8 ABrokeHue. CpeZiHSsl U MTHOBEHHas 1
CKOPOCTB TeJla I[P HepaBHOMEPHOM
IBIDKeHUU
JIabopaTopHasi pa6ora Ne 1
9 "OmnpezeneHre cpefiHell CKOPOCTH 1 1
CKOJIbXKeHHs1 OpyCKa Wi IBWKeHUs




[1apyKa Mo HaK/JIOHHOM TIJI0CKOCTH"

10

PaBHOyCKOpeHHOe NpsSIMOJTMHeNHOe
[IBWKeHue. Y CKOpeHue

11

CKOpOCTbh PABHOYCKOPEHHOTO
MIPSIMOJIMHENHOr 0 /iBrKeHus1. ['paumk
CKOpOCTHU

12

Pemrenne 3amau o teme "CKOpPOCTh
PaBHOYCKOPEHHOT 0 MPSIMOJIMHEHHOTO
TIBIDKeHUS"

13

[TepemelijeHue TIpU PABHOYCKOPEHHOM
TIPSIMOJIMHEMHOM [JIB>KEHUH

14

JIaGopaTopHas padorta Ne 2
"OripeenieHye yCKOpeHUsl Tejla IIpU
PaBHOYCKOPEHHOM JIBU)KEHUU TI0
HAaKJIOHHOM TJI0CKOCTH"

15

Perienue 3azau ro teme
"[IepemerrieHue nipu
PaBHOYCKOPEHHOM MPSIMOJIMHENHOM
JIBUWKeHUH"

16

JIaGoparTopHas padorta Ne 3
"HccnenoBaHue 3aBUCUMOCTH IyTH OT
BpeMeHHU I1PH paBHOYCKOPEHHOM
JBYKeHNnU Oe3 HayaibHOM CKOpPOCTH"

17

['paduueckasi UHTepIIpeTaLUst
YCKOpeHHs1, CKODOCTH, TIPOM/IeHHOTO
TMyTH U TIepeMelleHust 171st
TIPSIMOJIMHEMHOT O [IBH)KEeHHSI

18

Pelienue 3azau ro teme




"I'padmueckas uHTepIipeTaLys
YCKOpeHHs1, CKOPOCTH, TIPOIeHHOT O
IyTU U MepeMelLeHus [/
TIPSIMOJTMHEMHOTO /IBV)KEeHUS"

YckopeHue CBOOOAHOTO TIa/IeHusl.

19 OnbiTel ["anunes

20 Pewienue 3azau 1o teme "YckopeHue
cBOOOTHOTO TIa/IeHUs"

91 [Br>keHUe Tema, OpOILIEHHOTO MO/,
YIJIOM K TOPHU30HTY
Pemtenne 3amau o teme " JIBHKeHUe

22 Tesia, OPOIIeHHOTO IO/, YTJIOM K
FOPU30HTY"
Pewenue 3azau ro teme " [IBrokeHue

23 0J1, 1eICTBUEM YCKOPEHUS
cBOOOTHOTO TIa/IeHUs"

24 [BrKeHyve 110 OKPYKHOCTU

75 JIuHeliHas U yrioBasi CKOPOCTb,
Tepro/ ¥ 4acToTa

%6 CKOpOCTb U yCKOpeHue IIpu
JBW)KEHUU T10 OKPY>KHOCTH

27 Pewienue 3azau ro teme " [Isr>keHue
10 OKPY>KHOCTH"

[ToaroToBKa K KOHTPO/IBHOM paboTe 110
28 Teme "MexaHWUeCKoe JIBWXKEeHHe U

Croco0bI ero OMUCcaHus




[ToaroToBKa K KOHTPO/ILHOM paboTte

29 1o TeMe "MexaHUUeCKOe JBUKEeHHe U
crocoOblI ero onucaHus"”
KonTtponbHast pabora 1o Teme

30 "MexaHUUeCKoe ABMXEHHE U CIIOCOOBI
ero onvcaHus"

[TepBriii 3akoH HetoToHa. BekTop

31 cunbl.Bropoit 3akoH HbtoTOHA.
PaBHOelicTBYOIIIas CU/ia

3 Tpetunii 3akoH HeroTOHa.
Cynepnosurys cun

33 Perienue 3azau Ha 3akoHbI HbroTOHA.

34 Cwuna yrnipyroctu. 3akoH I'yka

35 Perienue 3azmau o teme "Cuna
yIpyroctu"

JIaGoparopHas pa6ota Ne 4
"NccnenoBaHve 3aBUCUMOCTY CHJIbI

36 YIIPYTOCTH, BO3HUKAIOIL|EN B
TIpY’KWHe, OT CTereHu Aedopmariuu
TPY>KUHBI"

37 Cuna tpenus. KoagduiueHT TpeHus
JIabopaTopHasi pa6ora Ne 5

38 "Ornpegenenue Ko3¢duiiieHTa TpeHust
CKOJIb)KeHus"

39 Pemntenue 3asiau Ha 3akOHbI HBIOTOHa.

40 JIaGopaTopHas pa6ora Ne6

"ccnenoBaHye 3aBUCUMOCTY CHJIBI




TPeHUSsI CKOJIb)KEHUST OT CUJIbI
HOpPMaJIbHOT'O JjaBjieHus"

[IBr>KeHUe Ter 10 OKPY>KHOCTH T107

4 [lelICTBHeM HeCKOJIbKUX CHUJT

4 3akoH bepHy/m 1 nogbéMHas cusa
KpblIa

43 Cuna TspKeCTH U 3aKOH BCEMHUPHOI0
TATOTEHUs
[By>KeHue Tes1 BOKPYT

44 rpaBUTALIMOHHOTO LjeHTpa. [lepBas
KOCMHYecKasi CKOpOCTb

45 HesecomocTs ¥ nieperpysku

46 PaBHOBecre MaTepranbHON TOUKH.
AGcosroTHO TBEpZIOE TENI0

47 MowmeHT cusbl. IIpaBuio MOMeHTOB
JIaGoparTopHas pa6orta Ne 7

48 «/I3mMepeHVie MOMEHTa CUJIbI,
JIeMCTBYIOLLIEr0 Ha pbluar»
Nwmrnysnbc Tena. I3MeHeHne UMITy/ibCa.

49 Nwmrynbe cumel. YTipyroe u
HeyIpyroe B3auMo/[elCTBUE

50 3aKOHbI U3MEeHeHUs U COXPaHeHHs

UMITYJTbCA

51

PeakTuBHOE ABH)XKeHHe




Perienue 3azau ro teme "3akoH

52 COXpaHeHUs1 UMITyJ/ibca. PeakTUBHOE
JIBI>KeHue"

53 MexaHunueckasi paboTa ¥ MOIL[HOCTb

c4 PaboTa cubl TSHKeCTH, CHTTbI
YOPYTOCTHU U CUJIbl TPEHUS
JIabopaTopHasi pa6ora Ne 8

55 "OrnpesiesieHre pabOThI CHUTBI TPEHUS
TIPU paBHOMEPHOM [JBVDKEHUU Terla To
rOpU30HTA/ILHOM TTOBEPXHOCTH"

56 CBsi3b 3HepruM U paboThI
JIaGopaTopHas padorta Ne 9
"Omnpepenerrie paboThI CHITBI

57 YIIPYTOCTH [PU MOABEME Ipy3a C
WCI0/Ib30BaHWEM HEMOJBUKHOTO U
MO/IB)KHOT'O OJI0KOB"

58 [ToreHLManbHas SHeprvs

59 KuneTtnueckas sHeprus. Teopema o
KUHETHUYeCKOUW SHepruun

60 3aKOH M3MeHEeHUs U COXpaHeHUsI
MeXaHWUeCcKOl 3Hepruu
Pemntenne 3amau o TeMe "3aKOHBI

61 HW3MeHEeHUs U COXPaHeHUs

MeXxaHWYecKoU 3Hepruu”




62

[ToaroToBKa K KOHTPOIBHOM paboTe
o teMme "B3aumopenicTBue Tesl.
3aKOHbI COXpaHeHus"

63

KonTponbHast paboTa 1o Teme
"B3aumogeiicTBue Tes. 3aKOHbI
coxpaHeHus"

64

Koneb6arenbHoe fBiskeHre. OCHOBHbIE
XapaKTePUCTUKU KoJiebaHUi: mepuof,
4acToTa, aMIUIUTY/ja.
MaTtemaTrueckrii U MPy>KUHHBIA
MasiITHUKH.

65

JIaGoparopHas paborta Ne 10
"WccnemoBaHue 3aBUCUMOCTH
repuo/ia KoyiebaHui rpy3a Ha HUTH OT
JJTUHBI HATH"

66

JIaGoparopHas pa6ora Ne 11
"UccnenoBanve 3aBUCUMOCTH
repuo/ia KoyiebaHui MpyKUHHOTO
MasiTHMKA OT MacChl Tpy3a !
JKeCTKOCTH IPY>KUHBI"

67

I"apMoHUUecKre KosebaHust

68

Pentenne 3asiau Ha HaXOXIEHHE
XapaKTepUCTHK KojiebaTeTbHOro
JBUKeHHUs

69

PelieHue 3a7iau Ha HaXOX/eHHE
XapaKTepUCTHK K0yie0aTeTbHOTO
JIBY>KEHUS




3aTyxatolye KojebaHusl.

70 BuiHyX1eHHbIe KoniebaHus. Pe3oHaHC

71 IIpeBpaitieHre sHepruu npu
KosebaTeTbHOM /IBHKEHUH
Perienvie 3a/1au Ha npeBpalljeHye

72 JHEPrUM TIPU KosebaTelbHOM
JBYDKEHUU
Ypok-uccienosanue "lIposepka

73 He3aBHCHMOCTH TIeprofia KoiebaHui
rpy3a, [O/BELIeHHOr0 K HUTH, OT
Maccel rpysa”

74 MexaHuyecKyre BOHBIL: MTPOJO/bHBIE U
rornepeyvHble
CBolicTBa MeXaHUYeCKUX BOJIH.

75 [JIriHa BOJIHBI U CKOPOCTH eé
pacIipoCTpaHeHus

Pemienne 3azau Ha HaXOXAeHUe

76 | XapaKTepHCTHK MeXaHNYeCKUX BOJIH

77 3ByK. PacripocTpaHeHnve u oTpaxkeHue
3ByKa

78 Pewenue 3azau o teme "3ByK"

79 I'poMKOCTB 3ByKa ¥ BbICOTA TOHA.
AKyCTUYeCKUM pe30HaHC.
VHdpa3ByK U yn1bTpas3ByK.

80 Kondepenuus "Mcnonb3oBaHue

yAbTPa3ByKa B COBPEMEHHBIX
TexHoJiorugx"




81

SJ'IEKT];)OMaFHI/ITHOE moJjie 1
3JIEKTPOMAIHUTHBIE BOJIHBL

82

CaoiicTBa 3JIEKTPOMATHHUTHBIX BOJIH

83

Ypok-koHbepeHuus "lkana
3/1eKTPOMarHUTHBIX BOJIH.
Vcrnosib30BaHre 3/1eKTPOMAarHUTHBIX
BOJIH /1J11 COTOBOW CBSI3U.
Pagvonokarus. Kocmuueckast cBsizb

84

Perienrie 3a/1au Ha omipe/iesieHHe
YaCTOThI U JJTUHBI 37IEKTPOMAarHUTHOM
BOJTHBI

85

OneKTpoOMarHuTHasi IpUpo/ia CBeTa.
CkopocCTh cBeTa

86

BosHOBBIE CBOMCTBA CBeTa:
vHTep@epeHLus U AudpakLys

87

ﬂyquaH MoJeJ/ib CBeTa U
reomMeTprnyeckds OrnTHKd. HcTounuku
CBeTa

88

[TpsimosiMHeHOe pacrpocTpaHeHue
ceeta. 3atmeHus1 CosHia U JIyHbI

89

Pentenne 3asiau Ha 3aKOH
MPSIMOJTMHEMHOTO PaclpOCTPaHEeHUs
cBeTa

90

3aKOH OTpakeHusi CBeTta. [1ockoe
3epKasio

91

[TocTpoeHue n300paXkeHNH,
c(hOpMHPOBAHHBIX 3epKaioM




[Tpenomnenue cBeta. 3aKOH
92 ripesiomsieHus ceeta. [TomHoe
OTpa)keHUe CBeTa.

JIabopaTopHasi paboTa Ne 12
"NccnemoBaHye 3aBUCMMOCTH yIJia
93 TpeJIOMJ/IeHH OT yIJia MajeHus
CBETOBOr'O JIyua Ha I'PaHULe «BO34yX-
CTeKJIO»"

Pemntenne 3amau Ha 3aKOHBI
TpesIOMJIeHUsI U OTPa’KeHHUs CBeTa

94

g5 | JInH3a, X0/ JIyuel B /IMH3e

96 dopMyia TOHKOW JIMH3bI

JIaGoparTopHas pa6ora Ne 13
"OrnpeseneHuie (HOKyCHOTO
PaCCTOSIHUSL ¥ OTITHUECKOM CHJIBI
cobupatorrieii TUH3bI"

97

Pemenuie 3aau Ha (hopMy1y TOHKOM
98 | num3mI

JIaGoparTopHas padorta Ne 14
«/ccnenoBaHue CBOMCTBa

» 1300paykeHs1, TOJTY4€HHOTO C
TIOMOLL[BI0 COOMparoILeil JTMH3bI»
Ypok-koHpepeHius "TIpuHLun

100 JeliCTBUSI OTITHUECKUX MTPUOOPOB

(MMKpOCKOT, TeJIeCKOIl,
tdoTtoanmapar)"

101 I'na3 kak ornruyeckast cucremMa.




BJ'II/I3OPYKOCTB " 0a/IbHO30PKOCTh

Pa3noyxeHue 6e0ro cBeTa B CIIEKTP.
OnbiThl HbroToHa. CioykeHue

102
CIIeKTpa/IbHBIX LiBeTOB. [Jucriepcus
cBeTa
Ypok-nipaktuky™m "Habsogerve u

103 00bsICHEHHE OTIBITOB I10 Pa3/I0KEHHUIO
6enoro cBeta B criekTp. [TosmyueHue
Oenoro 1BeTa Mpu CJI0XKEHUU 1[BETOB"

104 OnbiTel Pe3epdopaa v naHeTapHast
MoOJie/lb aToMa
IToctynate! bopa. Mopens atoma

105 Bopa. Mcniyckanue u norsoleHye
CBeTa aTOMOM.

106 KBaHTs!. JIuHeluaTsle CrieKTpbl
Ypok-nipaktukym "Habsmogerne

107 CIJIOLLIHBIX U IMHENYaThIX CIIEKTPOB
WU3/Iy4YeHUs Y UCITyCKaHus"

108 PagnoakTuBHOCTE. Asb(a-, 6eTa- u
raMma-usJyJeHust

109 Ctpoenue atoMHOro siipa. HykioHHas
MO/ieJIb aTOMHOTI 0 si/ipa

110 PafyioakTrBHbIe TIpeBpallieHus.
N3oTornsl

111 [Tepuog nonypacnaza

112 Ypok-koHbepeH1us "[lelicTBue

PaanO0aKTUBHBIX I/IBJIyquI/Iﬁ Ha >KHBbIe




OpraHusMsbl. 3aujura oT
PaZiM0aKTUBHOT O U3/TyueHus"

113

AnepHble peaku. 3aKOHBI
COXpaHeHus 3aps0BOro0 U MacCOBOI'O
yucen

114

OHeprus CBA3U aTOMHBIX sfep. CBsa3b
MacChbl U SHeprun

115

Pemrenne 3amau o teme "fAnepHbie
peakLyy. JHeprus ceasu"

116

Peakiy cuHTe3a U Jle/ieHus sijep.
WcTounukuy sHeprun CostHIla U 3BE3]

117

Ypok-koHbepeHLus " aepHas
JHepreTyka. JKOJI0ruyeckye
TIpo0JIeMBI SIIEPHOM SHEpreTUKy"

118

[ToaroToBKa K KOHTPO/IBHOM paboTe
1o TeMme "Kome0aHus ¥ BOJTHEI.
CBeTOBbIe U KBAHTOBbIE AB/IeHUS"

119

KonrposbHast paboTa o Teme
"KosebaHus U BoHbL. CBeTOBLIE U
KBAHTOBbBIE IBJIeHUA"

120

Peluienne pacyeTHbIX 110 Teme
"MexaHnyeckoe ABWxXeHue"

121

PelieHre pacyeTHbIX ¥ KaueCTBEHHBIX
3a71au 110 Teme "B3aumogeticteue Ten"

122

Pemenne pacueTHbIX U KaueCTBEHHBIX
3a/1au 110 TeMe "3aKOHbI COXpaHEeHUs
SHepruy U UMIny/bca"




JIabopaTopHble pabOoTHI 1O TEMe

123 n "
MexaHuueckoe ABMXeHUe

194 JlabopaTopHble paboOTHI TT0 TeMe
"B3aumoperictBue Ten"

125 JlabopaTopHble pabOTHI TI0 TeMe
"[IpocTble MexaHU3MBbI"

126 PerieHnie pacueTHbIX U KaueCTBEHHBIX
3ajiau 1o teme ""TerioBsle TIpoLecchl”

197 PerieHre pacueTHbIX U KaueCTBEHHBIX
3a/1a4 o teme "BiaxkHOCTB"
PemieHre pacueTHbIX U KaueCTBEHHBIX

128 3aza4 o teme "KII/] TeryioBbix
JBUraTesnein”
PellleHre pacueTHBIX U KaueCTBEHHBIX

129 3aj]au 10 Teme "3aKOHbI TOCTOSTHHOTO
TOKa"
PelieHrie pacueTHBIX U KaUeCTBEHHBIX

130 3azau 1o teme "KIIJI
3/1eKTPOYCTaHOBOK"

131 JlabopaTopHble pabOTHI TT0 TeMe
"3aKOHBI MOCTOSTHHOTO TOKa"

132 WToroBasi KOHTpoJIbHasi paboTa

133 JlabopaTopHble paboTHI TTO0 TEMe
"CBeTOBBIe SIBIEHUS .

134 Pabora ¢ TekcTamu 110 TeMe "3aKOHBI

COXpaHeHus1 B MexaHuke"




PaboTa ¢ TekcTamu 1o Teme

135 | "Kone6anus u BomHbI" 1
Pabora c TekcTamu o TeMam
136 "CBeToBbIe gByeHUd" 1 "KBaHnToBad 1 1
sepHas pusmuka"
OBLIEE KOJIMYECTBO YACOB I10 136 2

I[TPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

du3uka: 7-i Kaacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kacc/ [lepoimkud V.M.,
VBaHoB A.W., AkiioHepHoe o611iecTBO «M3maTenbcTBo «IIpocBelijeHre;

* ®u3uka: 8-i1 knacc: 6a30BbIl ypoBeHb: yuebHUK, 8 knacc/ [epoitikun Y. M.,
WBaHoB A. U., AkijnoHepHoe 006111ecTBo «M3aaTenscTBO «[IpocBeliieHnex;

» dusuka: 9-1 Knacc: 6a30BbI ypoBeHb: YueOHUK, 9 knacc/ Tlepoimkud U. M.,
I'ytauk E. M., ViBanoB A. U., [TerpoBa M. A., AKIjoHepHOe 00II[eCTBO
«3paTtenbcTBO «IIpocBelleHre»;

» ®usuka, 9 knacc/ [Nepoimkud A.B., I'yrauk E.M., O0611jecTBO C OorpaHUUeHHOU
OTBETCTBEeHHOCTBIO «/IPODAx»; AKioHepHOe 00111ecTBO «/371aTeNbCTBO
«ITpocsertieHue»;

» dusuka, 8 knacc/ Ilepoimkua A.B., O6IIeCTBO C OrpaHUUYeHHOM
OTBeTCTBEHHOCTHIO «IPODAx»; AKiMoHepHOe 00111ecTBO «M3/1aTenbCTBO
«ITpocBelijeHue»;

» ®usuika, 7 knacc/ IepoikuH A.B., OO6111eCTBO C OrpaHUYeHHOMN
OTBeTCTBeHHOCThIO «/[JPODAx»; AKijoHepHOe 0011jecTBO «V371aTebCTBO

«IIpocselienue»;

» Jlykamuk B. V1. COOpHUK BOTIPOCOB U 3a/iau 1o ¢pu3suke. 7 -9 k1. — M.
[TIpocseienue 2012;

* MapoH A. E., MapoH E. A. [lugaktuueckue Matepuasbl. Pusuka 8 Ki1. — M.:
HOpoda 2008;

* MapoH A. E., MapoH E. A. OrnopHbie KOHCITeKTbI U pa3HOYPOBHEBbIE 3a/laHusl.
dwusuka 7,8,9 k1. — C. — [TetepOypr: VIKTORI 2008;

* [Teppnikua A. B. CoopHUK 3aziau 110 usuke. 7 -9 k1. — M.: DK3AMEH, 2008;
* MapoH A. E., MapoH E. A. KoHTposibHBIe TecTsl 110 ¢u3uke. 7 — 9 k1. — M.
[Tpoceemnienue, 2008;

* MapoH A. E., MapoH E. A. [lugaktuueckue Matepuasbl. Pusuka 7K. — M.:
HOpoda, 2008;

* MapoH A. E., MapoH E. A. OrnopHble KOHCITeKTbI ¥ pa3sHOypPOBHEBbIe 3a/laHusl.
®dwusuka 7K., 8ki., 9. — C. — ITetepOypr: VIKTORI, 2008;

METOJUYECKUE MATEPUAJIBI IJIs1 YUYUTEJISA
* [lejarorrueckast MacTepckasi, ypoku B IHTepHeTe U MHOTO€e Jpyroe:
http://teacyer.fio.ru



» HoBble TexHonoruu B oOpa3oBanuu: http://www.edu.secna.ru/main/

IINPPOBbBIE OBPA30BATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET

http://class-fizika.narod.ru/7_class.htm

* https://resh.edu.ru/ Poccutickasi s35eKTpoHHasI 1IKOJ1a

» TectupoBanue online: 5-11-e knaccsl: http://www.kokch.kts.ru/cdo/

* TOKYMEeHTbI, TIpe3eHTal|H, 31eKTPOHHbIe Tab MLk, B0 parMeHThl,
aHUMaLMOHHbIe poyiuku: www.school-collection.edu.ru

* [IyTeBouTENb «B MUpPe HayKW» IS IITKOJIbHUKOB:
http://www.uic.ssu.samara.ru/- nauka/






