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ITOSACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 10 (u3MKe Ha YpPOBHe OCHOBHOTO o00Iiero o0pa3oBaHUs
CcoCTaB/ieHa Ha OCHOBe TIOJIO)KeHWM U TpeOOBaHMI K pe3y/bTaTaM OCBOEHHS Ha
yriay0/éHHOM YPOBHe OCHOBHOM 0Opa3oBaTesibHOM MpOrpamMMbl, Mpe/CTaBIeHHbIX
B ®I'OC 00O, a Takxe c yuétoM (hemepasbHOU paboueii MpOrpaMMbI BOCTIMTaHUS
1 KoHrerumu mipernoziaBadus yuebHoro npeamera «Dusmkar.

Copep>kaHue TporpaMMbl 10 (H3MKe HarpaBAeHO Ha YAOBJIETBOpPEHHE
TIOBBIIIEHHBIX 3alPOCOB  00YYarol[UXCSl, CTpeMsSImUxcsa K Oomee TybokKoMy
OCBOEHHIO (U3NUECKHUX 3HAaHWM, W Ha (POPMHpOBaHHE eCTeCTBEHHO-HAayUHOU
IPaMOTHOCTH  OOydvaromuxcsi. B mporpamme 10  (u3MKe  yUNATHLIBAIOTCS
BO3MOJKHOCTH yueOHOro mpeaMera B peanusaiuu TpeboBanmit ®I'OC OO0O k
TJIAaHUPYEMbIM JIMYHOCTHBIM M MeTarpeZIMeTHbIM pe3y/ibTaTaM 00yueHusi, a Takxke
MEXXIpeZMETHbIE CBSI3HM €CTeCTBEHHO-HayUHBIX yUeOHBIX MpeAMETOB Ha YpPOBHE
OCHOBHOTO 0011]ero 06pa3oBaHMs.

[TporpammMa 110 (hM3MKe yCTaHABIWBAEeT pacrpezesieHre yueOHOro MaTepuasa
1o rojilaMm o0yueHusi (10 Kjaccam), MpejyiaraeT pUMepHYH0 M0oC/e/l0BaTe/IbHOCTh
W3y4eHUsT TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COZAEp)KaHWUS H
yuéTe BO3PACTHBIX 0COOEHHOCTel 00yUaroIUXCsl.

[TporpamMmMa 10 (u3mKe pa3paboTaHa C I[e/IbI0 OKa3aHWS MeTOANYecKOun
TIOMOIIM YUUTE/TI0 B CO3/laHMK paboueli mporpamMMbl 10 yueOHOMY TIpe/IMeTy.

dusmKa SIBISeTCS CUCTeMO0OPAa3yIONKM [I7Isi eCTECTBEHHOHAYUHBIX yUeOHBIX
NpeJIMeTOB, TIOCKO/bKY (U3MUecKrde 3aKOHbI JiekaT B OCHOBe TIPOLIeCCOB U
SBJIEHUM, W3yuaeMbIX XuUMHUeH, Ouosiorvei, acTpoHOMUed U (PU3NUECKOI
reorpadueldi, BHOCMUT BKJaJ, B eCTeCTBEHHOHAy4YHYl0 KapTMHy MWpa,
Npe/ioCTaB/isieT HaubOosee siCHble 00pa3ibl TPUMEHEHWs] HAyyHOro MeToja
T03HaHMS, TO eCTh CTIoco0a MoJTydeHus JOCTOBEPHBIX 3HaHUM O MHPe.

OpHa U3 T/IaBHBIX 3a7ilau (r3nueckoro obpa3oBaHUsI B CTPYKType 0OIIero
o0Opa3oBaHUsI COCTOUT B (POPMHPOBAHUM eCTeCTBEHHO-HAyUHOW TI'DaMOTHOCTH U
MHTepeca K HayKe y 00y4JaroIuxcsl.

W3yuenne ¢usmkyd Ha YriayOoJEHHOM YpOBHe TIpejriojiaraeT yBepeHHOe
B/Ia/ieHre C/ie Iy HOIIUMU KOMTIETeHTHOCTSIMH, XapaKTepU3yHIIUMU
eCTeCTBeHHOHAY4YHYI0 IPAMOTHOCTb:

HAyUYHO OOBSICHATD SIBJIEHHS;

OlLIeHHBAaTh ¥ TIOHUMaTh 0COOEHHOCTU HayUHOTO UCC/IeI0BaHKS;

WHTEpIIPeTUPOBaTh [laHHble W WCII0/Ib30BaTh HaydHble 0Ka3aTejabCTBa AJis
T0JTyueHus BEIBO/IOB.

e w3yueHusi (GU3MKA HA YPOBHE OCHOBHOTO 00II[ero o0pa3oBaHUs
orpesiesieHbl B KOHIeNIMM TiperiofiaBaHust yueOHOro rmpeaMera «®Pusnka» B
oOpa3oBaTesibHBIX —OpraHu3aiusix Poccuiickoii ®efepaiiv, peannu3yrOLUX



OCHOBHBIe  0011je0Opa3oBaTe/ibHble TPOTPaMMbl, yTBEPXKAEHHOM  pellleHreM
Kosnnernn MunuctepcTBa rnipocsenenyss Poccurickor ®@efepaiu (MpOTOKOJ OT 3
nekabpst 2019 r. Ne [TK-4BH).

Llesnu n3yuenust Gy3MKU Ha yriiyOI€HHOM ypOBHE:

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

pa3BUTHe TIpe/|CTaB/eHUd O HayuHOM MeTo/ie TO3HaHUs U (OpPMHUpPOBaHUE
MCCJ1e[J0BATe/IbCKOT0 OTHOLLIEHHUSI K OKPY KatOIUM SIBJIEHUSIM;

dbopMUpOBaHre HAYUYHOTO MUPOBO33DEHUs] KaK pe3y/bTaTa M3yueHHsi OCHOB
CTPOEHUsI MaTepuu U (PyH/laMeHTa/IbHbIX 3aKOHOB (DM3UKWY;

dbopmMUpoBaHWe yMeHWM TIpUMEeHSTh (U3MUeCKue 3HaHUsI W HayuHble
[l0Ka3aTe/bCTBa AJisi 00bsICHEHUS] OKPY KAIOILUX SIBJIEHUI;

dbopMUpoBaHUe TIpeACTaBJIeHUA O pOMU (PU3MKU [/ PA3BUTUS JPYTUX
€CTeCTBEeHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHe  TIpe/CTaB/IeHUU O  BO3MOXHBIX  C(epax Oyay1eit
npo(eCCUOHA/ILHOW  IeSITe/TbHOCTH, CBSI3aHHOM C (DU3MKOM, TIOATOTOBKA K
JanbHelieMy o0yueHHI0 B 3TOM HallpaBJ/IeHUY;

dbopMUpOBaHWe TOTOBHOCTM K [JajibHeWIleMy W3yueHHI0 (U3MKU Ha
yrny6séHHOM YypOBHE B paMKaX COOTBETCTBYHOIIMX TMpoduiieli oOyuyeHUs Ha
ypoBHe cpeaiHero obiriero o6pa3oBaHusl.

HocTiwkeHne STUX Liesieli MporpamMMbl 10 ¢GH3MKe Ha YPOBHE OCHOBHOTO
ob11ero ob6pa3oBaHMs 00ecTieurBaeTCs PellleHreM CAeAyIOMNX 3a/jayu:

npuobpeTeHre 3HAHUW O JAUCKPETHOM CTPOEHHH BellleCTBa, MeXaHWYeCKUX,
TETIJIOBbIX, 3/IEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;

nprobpeTeHre YMeHHUI aHa/TM3UPOBaTh U 00BSCHATE (M3UUeCKre IBJIeHUsT Ha
OCHOBe M3yUeHHbIX (PU3NYECKHX 3aKOHOB M 3aKOHOMEPHOCTel;

OCBOEHHe MeTO/IOB pellieHHsl PACUéTHBIX U KaueCTBEHHBIX 3a/jau, TpeOyrommumx
CO3/laHMS W MCIO/b30BaHUsl (U3NUECKUX MOJesield, BK/KOYasi TBOpPUYECKUe U
TPaKTHUKO-OpPUEeHTUPOBAHHbIE 3a/1auy;

pa3BUTHE HCCIel0BaTeIbCKUX YMeHWM: Hab/ofaTh sIB/IEHUST U W3MepsITh
¢du3rueckre BeJIMUMHBI, BbIBUTATh TUMOTE3bIl U TpeJjiaraTh SKCIlepuMeHTa/bHbIe
Croco0bl UX TIPOBEPKH, TJIAHUPOBaTh U TIPOBOAUTDL OIBIThI, SKCIIepUMeHTa/IbHbIe
MCCieIOBaHMUS, aHAJTM3UPOBATh T0/TyYeHHbIe JJaHHbIe U [ie/laTh BbIBO/IbI;

OCBOeHMe TMpHUEMOB paboThl ¢ wWHbOpMaer GHU3NUeCKOr0 COAep>KaHus,
BK/IFOUasi UH(OPMALIUIO 0 COBPEMEHHBIX JOCTWKeHUSIX (DM3UKU, MHTepIipeTaLys 1
KpUTUUECKOe OLleHHMBaHWe MHpOopMaLuy;

3HAaKOMCTBO €O cdepamu TNpodeccUoHaNbHOM JesiTelTlbHOCTU, CBSI3aHHBIMU C
(GU3UKOM, Y COBpPEMEHHbIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMU Ha [JOCTHXKEHMSIX
(r3UUeCcKOr HayKH.



Ha wu3yuenve ¢usuku (yriyO/n€HHBI ypOBeHb) Ha YPOBHE OCHOBHOIO
obrrero obpa3oBanusi otBoguTcsa 340 yvacoB: B 7 kimacce — 102 vaca (3 waca B
Hezlent0), B 8 kinacce — 102 yaca (3 yaca B Hezenro), B 9 knacce — 136 uvacoB (4
yaca B He/JleJit0).



COAEPXXAHUE OBYUEHUA
7 KIIACC

Pa3pienn 1. ®u3uKa u eé poJsib B I03HAHUU OKPY)KalIlero Mupa.

du3nKa — HayKa O Tpupoge. fBneHusi NpUPOAbI (371eMEeHThI COZep>KaHUs,
BKJ/TFOUAIOIINE MeXIpeAMeTHble CBs3M). dusnueckue SIBJIeHUS: MeXaHUUeCKue,
TeI/IOBble, 3JIeKTPUYECKHe, MarHUTHbIe, CBETOBbIE, 3BYKOBBIE.

du3nueckde BeJUUMHBL. Pa3MepHOCTb. EAMHUIBI (U3MYECKUX BeJWUMH.
V3mepenne (u3nueckux BeMUUWH. OTajioHbl. Dusmnueckne mipubopsl. IleHa
nenenus. [TorpemHocTs n3MepeHuii. [IpaBuia Ge3omacHoro Tpyja rnpu pabore c
naboparopHeiM obopygoBaHueM. MexkayHapoAHasi cucrteMa eauHull. [lepeBof,
BHECHUCTEMHBIX eJUHUL] B eAuHULbI CUL.

Kak ¢usuka u [Apyrve ecTeCcTBeHHble HayKud HW3y4yalOT TpPUPOJY.
EcTecTBeHHO-Hay4HbIii MeTO[, TIO3HAHUs: HaO/IOfieHWe, TIOCTAaHOBKA HAyUHOTO
BOTIPOCA, BBIIBU)KEHHE TUIOoTe3, SKCTIepUMEHT T10 TPoBepKe TUrioTe3, 00bsicHeH e
HabJtro/jaemMoro siByieHusi. Onrcanye hU3NUeCKHX SIBJIEHH C TTOMOIIBI0 MOZe iei.

demoncmpayuu.

MexaHnueckue, TeruiOBble, 3J€KTPUYECKWE, MarHUTHbIe, CBETOBbIE,
3BYKOBbBIE SIBJIEHUS.

dwusnueckrie MpUOOPBI W TpPOIielypa MPSIMBIX W3MEpPeHHH aHa/lOrOBbIM H
111 POBLIM TIPHOOPOM.

JlaGopamopHble pabombl U ONbIMbL.

OnpefeneHye 11eHbl Ae/leHus 1IKa/lbl U3MepUTebHOT0 pubopa.

V3mepeHne pacCTOSTHUM.

V3mepenue rioijaziv 1 06bémMa. MeTo/ raseTKH.

V3mepeHue BpeMeHU.

N3mepeHne 00bEMa >KUJKOCTH U TBEPAOTO TeJa.

OrnpepesieHre pa3MepoB MasbIX Tesl. MeTon psiioB.

[IpoBenenvie wuccnefoBaHUsl T0 TIPOBEPKe THUIIOTe3bl: [JaJbHOCTH I10J16Ta
IIIapyKa, MyI[eHHOT'0 TOPU30HTA/ILHO, TeM Oosbliie, ueM 60JIbilie BICOTA MyCKa.

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

CTpoeHue BeljecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mepbl U Macchbl. OTbITHI,
[IOKasbIBarollue JUCKPeTHOe CTPOeHUe BelllecTBa.

[Oewkenne yactul BellectBa. CBsi3b CKOPOCTU [BWXXEHUS 4YacCTUL] C
TeMriepatypoii. bpoyHoBckoe nBwkeHue. [uddy3us. B3aumopeiicTBhe yacTui]
BelL|eCTBa: TIPUTSKEHHE U OTTa/IKUBaHUeE.

ArperaTHble COCTOSIHUSI BellleCTBa: CTPOEHUWE ra3oB, KUJKOCTEN U TBEPJbIX
(KpucTamMyecknx) Tena. B3avMOCBSI3b MeXXJy CBOMCTBAMM BeIeCTB B Pa3HbIX



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

demoncmpayuu.

HabsroieHrie 6pOyHOBCKOTO [IBUKEHHUS.

Habsmoenue auddysuu.

HabsroieHue siByieHu#, 00BACHSIOUUXCS TIPUTSDKEHHUEM WM OTTaJKWBaHUEM
YaCTUL] Bell|ecTBa.

JlaGopamopHble pabombl U ONbIMbL.

O1eHKa uaMeTpa aToMa MeTOZIOM PsiZIoB (C UCIOb30BaHWeM (poTorpaduii).

OnbITHI 110 HAOTIOAEHUIO TETIJIOBOTO PACIIIMPEHHs T'a30B.

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

Paspen 3. /IBu>xkeHHe ¥ B3aUMOJENCTBHUE TeJl.

MexaHnuyeckoe paswkeHue. Ilyte u 1niepemerrieHve. PaBHOMepHOe U
HepaBHOMepHoe [BikKeHHe. CBOOOAHOe mMajieHre Kak TpuMep HepaBHOMEDPHOTO
ABKeHust Tesl. CkopocTb. CpefiHAsl CKOPOCTb MPU HEPAaBHOMEDHOM [IBHKEHHHU.
PacuéTt nyTy ¥ BpeMeHU JBUKEHUS.

I'padviki 3aBUCUMOCTEM Be/JWUMH, OMUCHIBAIOIMX [ABMKeHue. Obiiue
MOHATUS 00 OTHOCUTEeNLHOCTH [BiKeHUsi. ClioKeHWe CKOpOCTel /s Tel,
JBYDKYILMXCS TapajiesbHo.

fBnenne wvHepuyy. 3aKOH MHepLMH. B3auMopencTBue Tesl Kak IpUYMHA
V3MEHeHUs] CKOPOCTU [BWKeHUs Tesl. Macca Kak Mepa WHEPTHOCTH Tejla B
MOCTyNaTelbHOM  JBW>KeHWU. IInotHocTte BemectBa. CBSI3b  IUIOTHOCTH  C
KOJIMUeCTBOM MOJieKy/l B eauHule oObéma BemjectBa. CMecu U CIUIaBbI.
[ToBepXHOCTHAas ¥ TMHENHAs TIOTHOCTb.

Cuia Kak XapakTepuCTHKa B3auMozeucTBUs Tes. Cha ynpyrocTu U 3aKOH
['yka. Mi3MepeHre Cu/ibl C TIOMOLLBIO AMHAMOMeTpa. SIBjieHre TArOTeHUs U Cuja
TspkecTy. Cuyjla TsDKeCTU Ha [ipyrux raHerax. Bec tena. Hesecomocts. CoxxeHue
CWJI, HafpaB/IeHHbIX O OAHOM mpsiMou. PaBHOgelcTBytOIasi cuia. Cuia TpeHus.
TpeHue CKONMbXEHUs W TPeHWe TIOKOs, BA3KOe TpeHWe. TpeHuWe B MpUpPOJEe U
TeXHUKe.

demoncmpayuu.

HabnromeHre MexaHUUeCKOT0 JABV)KEHUS Terla.

N3mepeHre CKOPOCTH MPSIMOJIMHEUHOTO IBVKEHUS.

HabsroieHue siBfieHYs HHEPLIU.

HabstojeHre u3mMeHeHUs: CKOPOCTH TIPYU B3aUMO/eMCTBUM Te.

CpaBHeHHe Macc I0 B3aUMO/|eHCTBUIO TeJl.

CroXkeHure CWJI, HarlpaBJ/IeHHBIX 110 OJJHOM TIPSIMOM.

JlabopamopHble paGombl U ONbIMbL.



OrnpesiesieHe CKOPOCTU DAaBHOMEDHOI'O [IBW)KeHHUs (ILllapuka B >KUAKOCTH,
MO/Ie/Iv 37IeKTPUUeCKOT0 aBTOMOOUJIS U TaK Jasee).

OnpefeneHve cpefiHeil CKOPOCTU CKOJIb)KeHUsI Opycka WM IlIapvka IIo
HaKJIOHHOU IJIOCKOCTH.

OrnpeesieHyre TIJIOTHOCTH TBEPOTO TeJa.

OnbIThl, [eMOHCTPUPYIOLME 3aBUCUMOCTb pacTsbkeHUs (gedopmarium)
TIPY>KHUHBI OT TIPUIOXKEHHOM CUJIBI.

OnbITHI, [1eMOHCTPUPYIOLLKE 3aBUCUMOCTb CHUJIbl TPEHHUS CKOJIbXKEHUS OT
CUJIbl [IABJIEHUS U XapaKTepa COTPUKACAIOIIUXCS [TOBEPXHOCTEN.

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

Hasnenuve. Cusa aapneHusi. CiocoObl yMeHbIIeHUs U YBeJTMUeHH s [JaB/eHUs].
HaBneHnie ra3a. 3aBUCUMOCTb [aBjieHWsi rasa OT OObEMa U TeMIlepaTyphl.
[Tepenaua faByieHWsi TBEPABIMU Te/laMU, XXUAKOCTSIMU Y ra3aMu. 3akoH Ilackarisi.
[THeBMaTHUeCKue MalllUHBbI.

3aBUCMMOCTb  JIaBJIeHHsT  >KUJKOCTM  OT  IVIyOWHBI  TOTPY’KeHUsl.
I'uapocratuueckuii  mapazokc. Coobujatomuecss  cocyzabl.  ['wapaBiudeckue
MexaHu3Mbl. Vcro/ib30BaHUe BBICOKMX [JaB/eHUN B COBPEMEHHBIX TeXHOJIOTHSIX.
Y CTporCTBO BOAOMIPOBO/A.

Atmocdepa 3emsi U atMocepHoe pAaBneHue. [IpUuvHBI CyljecTBOBaHHUSA
BO3AyIHOM o6onouku 3emn. Ombit Toppuuenmu. V3mepeHue atMocdepHOro
JaBjeHusi. 3aBUCUMOCTb aTMOC(EepPHOTro /laBjieHUs OT BbICOTHI HaJl YPOBHEM MODSI.
[Tpubops! /151 U3MepeHHst aTMOC(epHOTO JJaBIeHMUs.

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

Hdemoncmpayuu.

3aBUCUMOCTbD [|aBJ/IeHUsI ra3a OT TeMIlepaTyphbl.

[lepenaua faBneHUs JKUAKOCTBIO M Ta30M.

Coo0rmaroiyecsi CoCy/abl.

I'uapaBivuecknii mpecc.

[TposiByieHUe 1eCTBUS aTMOC(EPHOTO JIaB/IeHHSI.

Cudos.

3aBUCHMOCTb BBITA/IKUBAOI[el CHIbI OT 00bEMa TIOrpyKEHHOW 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 Tesla U >KUIKOCTH.

JlabopamopHble paGombl U ONbIMbL.



ViccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJie OT 00béMa TOTrpy>XEHHOH B
JKAJKOCTh YaCTH TeJia.

OrnpeziesieHye BbITATKUBAKOLIEM CHJ/IBI, JeMCTBYIOLLEH Ha Tes0, MOrPy>XKEHHOe
B )KUJKOCTb.

ITpoBepka He3aBMCUMOCTH BbITaJIKUBAIOIeH CUJIbI, JeWCTBYIOIIEN Ha Tesio B
JKAJKOCTH, OT MacChl TeJa.

OnbIThl, /AeMOHCTPUPYIOIIME  3aBUCUMOCTh  BbITAQJKUBAIOIEN  CHUJIbI,
JeNCTBYIOIeH Ha TeI0 B KUAKOCTU, OT 00BhEMA TOTPYKEHHOU B >KUJKOCTh UaCTH
Tesa ¥ OT MJIOTHOCTHU YKUJKOCTH.

KoHcTpyrpoBaHue apeoMeTpa WM KOHCTPYMPOBaHMeE JIOJKU U OTpeJie/ieHre
eé rpy3onoJbEMHOCTU.

Pa3gen 5. PaGoTa U MOIIHOCTB. JHEPrUsl.

MexaHnnueckasi paboTa [i/isi CWI, HallpaB/IeHHBIX BOJIb TMHUU TTepeMellleHusl.
MOLLHOCTS.

[IpocTble MeXaHM3MbI: pblyar, BOpPOT, OJIOK, TIOJKCIIACT, HaK/IOHHAs
TJIOCKOCTh, HO)KHAYHBIM MexaHu3M. MoMeHT cubl. PaBHOBecue peiuara. [IpaBusio
MOMeHTOB. [IpuMeHeHWe TIpaBWIa paBHOBeCHS phluara K OJI0Ky. «3o0J0TOe
ripaBuo» MexaHukKd. KIT/] mpocTeix MexaHu3MoB. [IpocThie MeXaHHU3MbI B OBITY,
TeXHUKE, )KUBbIX OPraHu3Max.

Mexanuueckass 5SHeprusi. KuHeTnueckass Y MOTeHLUMA/bHAs SHEPrUs.
[IpeBpallieHre OHOTO BHU/la MEXAaHUYECKOW SHEPTUU B IPYTOW. 3aKOH COXPaHeHUs
Y TIpeBpall[eHrs SHePruy B MeXaHUKe.

demoncmpayuu.

[IprimepsI MPOCTBHIX MEXaHU3MOB.

JlabopamopHble pabombl U ONbIMbL.

WccnenoBanue ycyioBUM paBHOBECHS pblyara.

N3mepennie KT/l HAKIOHHOM MIOCKOCTH.

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

Omnpenenenvie KIT/I moABHXHOTO M HETTOABMKHOTO 0JI0Ka.

OnpegeneHvie paboThl CUIbI YIIPYTOCTU TPHU MOABEME I'DY30B MPHU TOMOIIU
TIO/IB>KHOTO O710Ka.

N3yueHne 3aKOHAa COXpaHEHUS] MEXaHUYEeCKOW SHEPruHu.

8 KV/IACC

Pa3pen 6. TernyioBbIe sAB/1eHUsI.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEeOpUU CTPOeHUs
BeljectBa. Macca ¥ pasMepbl aTOMOB M MoOJieKy/l. OmbIThl, MOATBEprKAroLve
OCHOBHBIE M0JIOXKEHHS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH.



Mogemn TBEPAOTO, >XUAKOTO M Ta3000pa3HOTO COCTOSIHUN BeIecTBa.
Kpucramiueckue v amopgHbie Tena. ['pageH — HOBBIM Marepuan [jisi HOBBIX
TeXHOMOTU. TeXHO/OTHH TOMyYeHUs] UCKYCCTBEHHBIX anMa3oB. OObsicHeHue
CBOMCTB Ta30B, )XUJKOCTeH Y TBEPABIX TeJl HA OCHOBE IOJI0JKeHWHA MOJIEKYJISIPHO-
KUHETUYECKOW Teopuu. [I0BepXHOCTHOE HaTsKeHWe, CMauMBaHUe, KalWIsipHbIe
sBieHusA. TeryioBoe pacliMpeHue W CKaThe. 3aBUCMMOCTb [JaB/IeHUsl rasa OT
00BEMa, TemMIiepaTyphbl.

Temnepatypa. CBfi3b TeMIlepaTypbl CO CpeJHeNd KWHETUYEeCKOM 3Heprueu
TeIIOBOr'0 JBWKEeHHUs YacTull. TemrieparypHble LIKaJbl.

BHyTpeHHsin 3Heprus. CrocoObl UW3MeHeHHsI BHYTDeHHeW SHepruu:
Teryionepegaya u CoBeplIeHre paboTHI. Bupbl Tervionepesaun:
TeIJIONPOBOAHOCTb, KOHBEKLIUsA, U3/lyueHue. Buzpl Terionepesauyu B Ipupoje U
TexHrKe. HeobpaTUMOCTE TeIIOBBIX MPOLIECCOB.

KonmuecTBO TervioThl. Y/enbHasi TETJIOEMKOCTb BelrlecTBa. TeruioobMmeH H
TeryioBoe paBHOBecHe. 3aKOH HbloToOHa-PuxMaHa. YpaBHeHue TeryioBoro OanaHca.

[11aB/ieHre U OTBepeBaHVe KPUCTA/VIMUeCKUX BelecTB. Y ebHas TeruioTa
riiaBsieHusi. [lapoobpa3oBanue u KoHAeHcalus. Vcrapenue. Kunenue. Y aenbHast
TeryioTa  MapooOpa3oBaHus.  3aBUCUMOCTb  TeMIlepaTypbl  KUTeHWs  OT
aTMocqepHoro nasneHus. HacblllleHHbIM W HeHacCbIllleHHbId map. BiaXHOCTb
BO3/yXa.

OHeprus TOIUIMBA. Y [ie/ibHasl TeryioTa CroOpaHus.

[TpuHIMIIEI pabOThI TeryIOBBIX ABuraTenei. KII/I TerioBoro gBurarers.
TernioBble [ABUraTtenM M 3allldTa OKpYy)Karolled cpefbl. TernsioBble MOTepU B
TeIJIOCeTSIX.

3aKOH COXpaHEeHWs U TpeBpallleHUs] SHeprud B MeXaHWUUeCKUX U TEerJIOBbIX
rporeccax.

demoncmpayuu.

HabsroieHrie 6pOyHOBCKOTO [IBUKEHHUS.

Habsmoenue auddysuu.

HabGnrofieHue  siBlieHHMY TIOBEePXHOCTHOTO HATSDKeHUs, CMauvMBaHUS U
KaMWISIDHBIX SIBJIEHUM.

HabnroieHre TerioBOro paciliupeHust TeJl.

Vi3meHeHre [aBjieHWs] ra3a TIPU H3MeHeHWU O00bEMa W HarpeBaHUM WU
OXJIAXKEHUH.

[IpaBuia u3MepeHus TemIiepaTyphbl.

Bugbl Tenionepesaum.

Oxytaxx/ieHre Mpy CoBepIlieHn: PaboThl.

HarpeBanue nipy coBepiiieHUH paboThbl BHEIITHUMU CHAIaMH.

CpaBHeHUe TeIJIOEMKOCTEN pa3/IMuHbIX BelleCTB.



Habmropenue KureHusl.

Hab/rojeHre MoCTOSTHCTBA TeMIlepaTyphl MpH T/1aB/IeHUH.

Mogeny TenoBbIX BUraTesen.

JlaGopamopHbie pabombl U ONbIMbL.

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

OnbIThI IO BbIPALMBAHUIO KPUCTA/UIOB MIOBAPEHHOM COJIA WK Caxapa.

N3mepeHve TemriepaTypbl IIpM IIOMOLLM JKUAKOCTHOIO TepMOMeTpa U
JlaTyvKa TemIiepaTypsbl.

OnpeITeI TI0O HAOIIOZIEHWIO TETUIOBOTO DPACIIMPeHUsl Ta30B, >KAAKOCTeH WU
TBEPBIX TeJl.

OnpejeneHyve faBjieHus Bo3Ayxa B OasioHe LITIPULIA.

WccnemoBaHve 3aBUCMMOCTH  [laBlieHHsI BO3lyXa OT ero o0bémMa W
TeMIiepaTryphl.

[TpoBepka rumnoTe3bl JUHEeHHOW 3aBUCUMOCTH JJIMHBI CTON0OMKA >KUJKOCTU B
TepMOMeTpUUYeCKOU TpyOKe OT TeMIiepaTyphbl.

HabntomeHve u3MeHeHWss BHYTDEHHEM OJHEPruu Tejla B pe3yJibTaTe
Teruioniepeaun ¥ paboThl BHEIIHUX CHJL.

VccnenoBanve siBleHWsi TeriooOMeHa TP CMeLIMBAHWW XOJOJHOW U
ropsiyei BoJbl.

OmnpezeneHrie KOJIMYeCTBa TEIIOThI, TIOJTYYeHHOTO BOZOM MpH TeriooOMeHe
C HarpeTbIM MeTa/VINueCKUM LIWJIAHPOM.

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

OrnpesiesieHye y1e/IbHOM TEMVIOEMKOCTH BelLeCTBa.

WccnenoBanue mnpoliecca UCiapeHusl.

OrnipefienieHre OTHOCUTEIBHOM BIaYKHOCTH BO3/yXa.

OrnipefieneHue yeabHOU TEIUIOTHI TI1aB/I€HUS JIb/IA.

Pa3pen 7. JjieKTpuuecKkue U MarHUTHbIE SIBJICHMS.

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

OJieKTpuyeckoe T1iojie. HampsykEHHOCTb 3/1eKTpUUecKoro 1ossd. [IpuHumn
CyTepIio3vULIU 3/IeEKTPUYECKUX M0J1eM (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckyx 3apsiZioB. DeMeHTapHbIM 3JIEKTPUUeCKUU 3apsif,.
Crpoenvie aroma. I[IpOBOJHMKH, [OUSJIEKTPUKA U TOJIYNIPOBOAHUKHU. 3aKOH
COXpaHeHUs 3JIeKTPUYEeCKOro 3apsija.

ONeKTpUYeCKU TOK. YC/IOBUSI CYL[EeCTBOBAaHUS 3J€KTPUYECKOr0 TOKa.
VICTOUHMKM TIOCTOSHHOIO TOKA. [lelCTBUSI 3/IeKTPUUECKOr0 TOKa (TervioBoe,
XMMUUECKOe, MarHUTHOE). DNIeKTPUUYeCKUM TOK B MeTa/l/laX, XXUAKOCTSX U rasax.

OJiekTpuyeckas Lerb. Chia ToKa. J/IeKTpUUeCcKoe HarpsykeHue. AmriepmeTp
Y BOJIbTMETP B LieIY MOCTOSHHOTO TOKa. COINpOTUB/IeHKe TIPOBOJHUKA. Y je/IbHOe



COMpOTHBJIeHMe BelllecTBa. 3akoH OMa /11 yyacTka Lernu. [locimenoBartensHoe U
rapasuiesibHOe coefiMHeHre MPOoBOAHUKOB. 3/]C B 1ieny MOCTOSHHOIO TOKA. 3aKOH
Oma pmnis mosHoM wenu. [lpaBuna Kupxroga. PacuéT mpocThIX 37eKTpUYeCcKuX
Lernel. HenvHelHble 371eMeHTBL.

Pabota W MOIIHOCTh 3/IEKTPUUECKOTO TOKa. 3akoH [Dxoyss-JleHiia.
OneKkTprUyecKue Lery U ToTpedbuTenu 31eKTpryeckon sHepruu B 6biTy. Kopotkoe
3aMbIKaHue.

[TocTosiHHble ~ MarHuUTHL.  B3aumozelcTBHe  TOCTOSIHHBIX ~ MarHWTOB.
MaruauTHoe 1osie. MarHutHoe 110Jie 3eMJI U ero 3HaueHue [ )KU3HU Ha 3emJie.
OneiT Opcresa. MarHutHoe T110Jie  3/7IeKTPAUYEeCKOro Toka. OmnbeIT  Amriepa.
[IpumeHeHVe 3/IeKTPOMarHMTOB B TexXHHUKe. [leliCTBMe MarHUTHOrO MO/ Ha
IpoBOAHUK C TokoM. Cuia Ammepa U onpejesieHUe e@ HarpaBJ/IeHUs.
ONeKTpoABUraTe/ib MOCTOSHHOTO TOKa. Vcmosib30BaHWe 371eKTpOABUraTener B
TeXHUYECKUX YCTPOUCTBAX Y Ha TPAHCIIOPTe.

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

demoncmpayuu.

OJeKTpu3aLys TeJl.

[Ba poza 3/1eKTpUYECKUX 3apsifioB U B3aUMOZEMCTBUE 3apSHKEeHHBIX Tel.

Y CTpOWCTBO U [IeCTBYE 3JIEKTPOCKOTIA.

OJIeKTpoCTaTUyecKass UHAYKLIUSL.

3aKOH COXpaHeHUs JIeKTPUUYeCKUX 3apsizioB.

MopenupoBaHue CU/IOBBIX JIMHUM 3JIEKTPUYECKOTO TIO/SI C TIOMOILBIO
OyMa’KHBIX Cy/ITaHOB.

ITpOBOAHUKM U AW3/IEKTPUKH.

VICTOYHVKM ITOCTOSIHHOT'O TOKA.

[encTBUs 3€KTPUUYECKOTr0 TOKa.

OJIeKTPUUECKUY TOK B )KUIKOCTH.

["a30BbIl pa3ps/.

V3MepeHure CUJIbI TOKA aMIIepMETPOM.

N3mepeHue 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.

MarsurtHoe 110Jie TOKa. JJIeKTPOMarHur.



[ericTBMe MarHUTHOTO TOJIS1 HAa IPOBOAHUK C TOKOM.

OJIeKTPO/BUTaTe b MIOCTOSTHHOT'O TOKaA.

OmnbiTel Dapages.

OJ1eKTporeHepaTop MOCTOSIHHOI'O TOKaA.

JlaGopamopHble pabombl U ONbIMbL.

OnbITel 110 HAOMIOZEHUIO 3/1eKTPU3al[uM Tel TpPU CONPUKOCHOBEHHWH U
VH/yKLIUe.

WccnenoBanne [eUCTBUS  3/I€KTPUUECKOTO TIOSI HA TMPOBOJHUKUA U
JIA3/IEKTPUKHU.

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

WccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, IPOTEKAIOLL[ero yepe3 pesncTop, OT
HarpspKeHMUs! Ha pe3uCTOpe M COMPOTUB/IEHUS Pe3UCTOopa.

OnbIThI, J@EMOHCTPUPYIOLME 3aBUCUMOCTb 3JIEKTPUUECKOTO COMPOTUB/IEHUS
TIPOBOJIHUKA OT ero JJIMHBI, [UI0L[a[y TTIONePeYHOr0 CeYeHus: U MaTepuaria.

OripejienieHye yebHOTO CONPOTHUBIIEHUS TIPOBOHUKA.

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

[IpoBepka mpaBW/Ia MJii CWIbl TOKa TMPUA TapayieJibHOM COeJUHEHUH
Pe3UCTOPOB.

Onpepenenve 3/1C ¥ BHYTpeHHEr0 CONPOTUBJIEHUSI UCTOUHUKA TOKa.

[TpoBepka npaBun Kupxroda.

ITpoBepka BbINo/HEHWS 3aKOHA OMa Ji/151 TTI0JTHOM LIeTHu.

N3yueHne BO/IbTaMIIEPHBIX XapaKTePUCTUK HeTMHEHWHBIX 3/IeMEeHTOB (JIaMIIbl
HaKaJIMBaHWS WK MOJIyTTPOBOJAHUKOBOIO IUO/a).

OnpegeneHre paboThI 3/IEKTPUUECKOTO TOKA, UAYIIETO uepe3 pe3ucTop.

OrnpefienieHre MOLTHOCTH 3JIEKTPUYECKOT0 TOKA, BbIZIEISIEMOM Ha Pe3UCTOpe.

Onpepenenue KII/I HarpeBareis.

WccnenoBaHre MarHUTHOTO B3aMMO/IeMCTBUS TTIOCTOSIHHBIX MarHUTOB.

V3ydyeHrie MarHUTHOTO TIOJISI TIOCTOSIHHBIX MarHUTOB TIPU UX 00beIUHEHUH U
pas/ie/IeHHN.

VccnepnoBaHue 1eMCTBUS 3/IEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

OMbIThI, 1eMOHCTPUPYIOLIME 3aBUCMMOCTb CUJIbl B3aUMO/IeUCTBUS KaTYIIKHU C
TOKOM M MarHuTa OT CW/Ibl W HarpaB/ieHWs] TOKa B KaTyllke W OT Ha/lAuus
(oTCyTCTBUSI) Cep/leyHMKA B KaTyLLKe.

N3yueHne 1eMCTBYUSI MarHUTHOTO T10/1s1 HA TIPOBO/HUK C TOKOM.

KoHcTpyupoBaHue 1 n3yueHre paboThl 3/IeKTPOIBUTATe]Is.

N3mepenue KII/I smeKTpoABUTraTeIbHOU YCTAHOBKU.

OnbITBl  TI0  HWCC/I€JOBAaHUKO  SIBJIEHWSA  3JIeKTPOMAarHUTHOM  UHAYKLWU:
HCC/leJoBaHe U3MeHeHU 3HaueHUs1 ¥ HarpaB/ieHUs1 MHYKIIMOHHOTO TOKa.



9 K/IACC

Pa3pen 8. Mexannueckue siBJIeHHS.

MexaHrnueckoe [BwkKeHue. MaTepuanbHasg Touka. CrocoObl orMcaHus
MeXaHWYeCKOTO JBW>KeHHS: Tab/JUUHBIN, rpadguueckuii, aHamuTuueckuil. Cucrema
oTcyéta. OTHOCUTE/IbBHOCTh MeXaHUYEeCKOTO JIBUXKEeHUS.

BekTopHbIe BeJIMUMHBI, Orepaljuy C BeKTOpaMHu, MpOoeKLUU BeKTopa. Paguyc-
BEKTOD MaTepUaJibHOW TOUYKH, [epeMelleHre Ha TIUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEHOe  fBWkKeHue. HepaBHOMepHOe TIpSIMOJIMHEWHOE  [IBHJKEHHe.
CpepHsisi U MTHOBEHHasi CKOPOCTb TeJla [PU HEPaBHOMEPHOM [IBUKEHUM.

Yckopenre. PaBHOyCKOpDeHHOe TNPSIMOJIMHEHMHOe [JBWKeHHe. YCKOpeHHe
cBobozHOoTrO0 nazieHus. OnbIThl ["anues.

['pacdrueckasi uHTEprpeTaLysi YyCKOPeHUs, CKOPOCTH, MPOWJEHHOr0 MyTU U
riepeMelLeHUst 1Jis IPSIMOJIMHEMHOTO JBU)KEHMUS.

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

[ B>KeHMe 10 OKPY>KHOCTH. JIMHelHasi CKOPOCTb, YTI/I0Basi CKOPOCTb, TIePUOT
Y YacToTa obpalljeHusi IpY paBHOMEPHOM /IBU)KeHUH TI0 OKPY>KHOCTU. CKOpPOCTh U
YCKOpEeHUe TIpY IBMKEHUU T10 OKPY>KHOCTH.

BekTop cunbl. PaBHOZeMCTBYOLas CUa.

[TepBoii 3ak0H HetoToHa. Bropou 3akoH HetoToHa. Tpetuit 3akoH HeroTOHa.
[IpyHLMN CyTeprio3uLyy CUJL.

Cwuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: Cr/ia TPeHUS CKOJIbXKeHUs, CUla
TPeHUsI MOKOsI, Ipyrue BUAbI TpeHus. Kosd@uiipeHT TpeHus.

[B>KeHUMe Tesl M0 OKPY>KHOCTH TOJ, IeCTBUEM HeCKOIbKUX CHJL.

3akoH bepHy/sii M noabéMHas cuia Kpbuia. CoBpemMeHHble JieTaTe/ibHbIe
ammapaThbl, CyJa Ha T[O/JBOJHBIX KpPbLIbSX, AaHTUKPBIIO HAa CKOPOCTHBIX
aBTOMOOW/ISIX. [IBM)KeHMe T10e37ja Ha MarHUTHOM TTOAYIIIKE.

Cuna Ts)KeCTM W 3aKOH BCEMHPHOIO TATOTeHWs. [IBrb>KeHWe Tel BOKPYT
rPaBUTALIMOHHOTO LieHTpa (B TOoM uwucie 1uiaHeT BOKpyr Connia). IlepBas
KOCMHYecKasi CKopocTb. HeBecOMOCTB U reperpysku.

PaBHOBecre MarepuanbHON TOUKU. ABGCO/MOTHO TBEPAOe Teso. PaBHOBecue
TBEPJOrO TeJjla C 3aKPeIyIEHHOM OChIO BpalleHus. MoMeHT cusibl. LIeHTp TshkecTH.

Nmnynsc Tena. WM3meHeHue wumry/ibca. WMnynbC cuasl. Ympyroe u
Heyrpyroe B3auMMO/JieliCTBUe. 3aKOHbI W3MEHEeHMsI W COXPaHeHWsl UMITY/IbCa.
PeakTuBHOe /BUKeHMe.

MexaHnrnueckasi pabora ¥ MoOIIHOCTb. PaboTa cui TspKeCTH, YIIPYroCTH,
TpeHus. CBsi3b 3Hepruu U paboTkl. [loTeHIMaNbHAsI SHEPTHs Tesla, TIOJHATOTO Haf
TOBEPXHOCTHIO 3eM/id. [ToTeHIManbHasi SHepPrusi CXKaTou Mpy>KUHbL. KuHeTHueckas
sHeprusi. TeopeMa O KWMHETUYECKOW SHEPruu. 3aKOH U3MEHEeHUsI U COXPaHEeHUs
MeXaHUUeCKOU SHePTUH.



demoHncmpayuu.

HabsrofjeHre MexaHW4yecKoro [BWKEHHUSI Tejla OTHOCUTE/NIbHO pa3HbIX Tesl
oTCuéTa.

CpaBHeHUe TMyTeli U TpAeKTOPUM [IB)KEHUS] OJJHOTO W TOTO >Ke TeJa
OTHOCHTEILHO pa3HbIX TeJjl OTCUéTa.

W3mepeHrie CKOPOCTU U YCKOPEHUSI TIPSIMOJIMHEMHOTO [IBUKEHHUSI.

VccnenoBaHue MpH3HAKOB PABHOYCKOPEHHOTO IBMXKEHMUS.

HabmroieHue IBYKEHUS TeJla TI0 OKPY’KHOCTH.

HabsroieHre MexXaHUUeCKUX SIBJIEHUM, TPOUCXOJSIINX B CUCTeMe OTCUéTa
«Tenexxka» mpyh e€ paBHOMEDHOM M YCKODEHHOM [IB)KEHWU OTHOCHUTETbHO
KabuHeTa (pU3MKU.

HabsrojeHrie paBHOBecHs Tes1, CBOOOAHOTO TaZieHus, KojiebaHust MasiTHUKA B
VHepLMaJbHbIX CUCTeMaX KakK MOATBep KJeHre TIPUHLIUIA OTHOCUTETbHOCTH.

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

HabntozieHre paBeHCTBa CUJT TIPH B3aUMO/IeHICTBUU TeJl.

N3meHeHMe Beca Tesia MPU YCKOPEHHOM JIBXKeHUHU.

[Tepenaua uMIlyibca Npy B3aUMO/IEUCTBUM TeJl.

[Tpeobpa3oBaHus SHEPTUM MPU B3aUMO/IeCTBUH TeJl.

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

CoxpaHeHue UMITy/IbCa TIPU YIIPYTOM B3aUMO/IeHCTBUMU.

Habro/ieHre peakTUBHOTO JABW>KEHUSI.

CoxpaHeHHe SHepruu Npy CBOOOIHOM Ma/leHUH.

CoxpaHeHue SHePTryuy TMpH JABWKEHUH TeJia TI0/1 1eHiCTBUEM TPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

KoHcTpyupoBaHve TpakTa Jyjisi pa3rOoHa M JajibHeillllero paBHOMEPHOTO
JBYDKEHUSI [IapUKa WU TeJIeXKH.

OmnpesiesieHrie cpejiHed CKOPOCTH CKOJIb)KeHUsSI Opycka WU [IBUKEHUS
I11apyKa 10 HaKJIOHHOM MJIOCKOCTH.

OrnpeziesieHVe YCKOpDeHUsI Tejla TPU PABHOYCKODEHHOM [JBWKEHHUH 10
HAaKJIOHHOU TIJIOCKOCTH.

WccnenoBaHve 3aBUCUMOCTH IyTH OT BpeMeHM IIPU pPaBHOYCKOPEHHOM
JBIDKeHUH 0e3 HauabHOW CKOPOCTH.

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

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

WccnenoBaHue  3aBUCMMOCTH  CWJIbI  TPEHUS CKOJIb)KEHUSI OT  CUJIBI
HOPMAJILHOTO ZIaBJIeHUS.

Ornpegenenuve Ko3duiirieHTa TpPeHUsI CKOJIb)KEeHMUS.

OrnpepiesieHre )KECTKOCTU IIPY>KUHBI.



WccnepnoBaHue 3aBUCUMOCTH CHJTbI YIIPYTOCTU, BO3HUKAIOIIEN B TIPY)KUHE, OT
cTerneHu AedopMaLiy MPY>KUHBI.

Omnpesiesienrie paboThl CUIbI TPEHUS MPH PaBHOMEDPHOM [IBW)KEHUU TeJia TI0
TOpPU30HTa/IbHOU NMOBEPXHOCTH.

Onpegenenve paboThl CUBI  YMNPYrOCTWU TPH  TIOgBEME Tpy3a C
WCTI0/Tb30BaHNEeM HeMOZBMXXHOTO M MIOABMXXKHOTO OJIOKOB.

Pa3zen 9. MexannuecKue Ko/ie0aHHs U BOJTHbI.

KonebaTenbHoe aBwkeHre. OCHOBHbBIE XapaKTePUCTUKH KOJIeOaHUIA: TIepHO/I,
YyacToTa, aMIUVIUTyZAA. ['apMoHuMUeckre KosiebaHMs. 3aTyxaromue KosaebaHus.
BoiHy>xeHHbIe Konebanust. Pe3oHaHC.

MaTeMaTHueCcKUii M TIPY)KUHHBbIM MasTHUKU. [IpeBpaiiieHue 3HEPTUd TIpU
Koj1e0aTe/IbHOM JBYKEHHUH.

MexaHuueckue BoO/HbI. [IpojjosibHble ¥ TiomepeuHble BoJiHbL. (CBOMCTBa
MexaHU4eCKUX BOJIH: MHTep@epeHLUs U audpakuys. vMHa BOTHBI U CKOPOCTD eé
pacrpocTpaHeHHsl. MexaHUUueCKye BOJTHBI B TBEP/IOM TeJjle, CeliCMUUYeCKrie BOJTHBI.

3ByK. PacripoctpaHeHre U OTpa)keHue 3ByKa. I'DOMKOCTh 3ByKa U BBICOTA
ToOHa. Pe3oHaHc B akyctuke. WMH(pa3Byk u y/iabTpa3BykK. Vcmosib3oBaHue
y/AbTPa3ByKa B COBDEMEHHBIX TEXHOJIOTHSIX.

demoncmpayuu.

HabGmofjenue KosiebaHWM Ten MO, [AelCTBHEM CH/IbI TSDKECTH W CHJIBI
yIpPYTOCTH.

Habmtonenne KoebaHuii rpy3a Ha HUTH W Ha TIPY)KUHE.

HabntozieHre BBIHYKIeHHBIX KO/iebaHU Y pe30HaHca.

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

Habsroienre nHTepdepeHivy 1 Ardpakiivy BOJH Ha TIOBEPXHOCTH BO/IBI.

HabsrojeHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUUeCKUI pe30HaHC.

JlaGopamopHbie pabombl U ONbIMbL.

OmnpeeneHre 4acTOThI U Iepro/ia KoyieOaHW MaTeMaTH4eCKOro MasiTHHKA.

OnpefeneHre 4acTOThI U Mepro/ia KoyiebaHMii TPYKUHHOTO MasiTHUKA.

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

ViccnemoBaHye 3aBUCMMOCTH Tiepro/ia KoyiebaHW TIPY>KMHHOTO MasiTHUKA OT
Macchl rpy3a.

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

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

N3mepeHue ycKopeHUs1 CBOOOHOTO Ma/leHuUs.



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

OJIEKTPOMarHuTHOe  MoJie.  OJIEKTPOMarHuTHele  BO/IHBL.  CBOMCTBa
3JIeKTPOMAarHUTHbBIX BOJIH. IIIkasa 3/1eKTpOMarHUTHBIX BOJIH. VIcrmosib3oBaHUe
3JIEKTPOMarHUTHBIX BOJIH [i/I1 COTOBOM CBsA3M. Papuosnokanusa. Kocmuueckas
CBS3b.

DJIeKTpOMarHuTHasi mpupoza cBeta. CKOpPoCTh CBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: UHTepdepeHLUs U AUPPaKLUs.

demoncmpayuu.

CBoUCTBa 3/1EKTPOMAarHATHBIX BOJIH.

WNurtepdepeniius v gudpakijys cBeTa.

JlabopamopHble paGombl U ONbIMbl.

V3yueHre CBOWMCTB 3/IeKTPOMAarHWTHBIX BOJIH C TIOMOIIbIO MOOUIBHOTO
TenedoHa.

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

Pa3pen 11. CBeToBbIE AB/ICHHA.

JlyueBass MoOJenb CBeTa M TIeoMeTpUuecKas OINTWKa. VICTOYHUKMU CBeTa.
[IpsmonvHeliHOe pacnpocTpaHeHne cBeta. 3atMmeHusi ConHua u o JIyHBL
Otpaxkenune cBeta. Ilnockoe 3epkano. 3akKOH OTpakeHUs cCBeTa. IlocTpoeHue
1300pakeHUid, chOpPMHPOBAHHBIX 3ePKasIOM.

[Ipenomsienue cBeta. 3aKOH IpesioMJieHUs cBeTa. [To/iHOe oTpakeHue CBeTa.
Wcnonb30BaHre NOJHOTO OTPaXkeHUs B ONTUUYECKUX CBETOBO/aX, ONTOBOJIOKOHHAS
CBA3b.

JlvuHza, xon Jyuyerd B suH3e. PopMmysa TOHKOM muH3bL [locTpoeHue
n3o0pakeHu, CGhHOPMUPOBAaHHBIX TOHKOW J/MH30M. OrnTudeckas CUCTeMa
doToarnapaTta, MUKPOCKOINAa W Tejeckorna. [yia3, Kak omnTUYeckasi CHUCTeMa.
Br30pyKOCTh M 1aNIbHO30PKOCT.

Pa3noxxeHne 6Gemoro cBeta B crmekTp. OmnbiTel HbioToHa. CrokeHue
CIIeKTPaJ/IbHBIX 1[BeTOB. [luicrepcus ceera.

demoncmpayuu.

[IpsiMosIMHEHOe pacrpoCTPaHeHHe CBeTa.

OTpakeHue cBeTa.

[MonyueHue n300pakeHUii B TUIOCKOM 3epKarie.

IIpenomieHue cBerta.

OnTrueckui CBETOBOZ,

Xop nyueii B coOuparoIiieit imH3e.

Xop iydel B paccevBarolllen JIMH3e.

[TonyueHvie n306pa>keHU C TIOMOIIIBIO JIUH3.

[TpuHLMn geicTBus ¢oToarnmnapata, MUKpOCKOTNa U TeJleCKOora.

Mogensb rnasa.



Pa3nokeHue 6es0ro cBeta B CTIEKTP.

[TonyueHue 6esoro cBeta MpU C/I0KEHUM CBeTa Pa3HBIX LIBETOB.

JlabopamopHble paGombl U ONbIMbL.

WccnenoBaHve 3aBUCUMOCTH yIVIa OTPaKeHUs CBETOBOIO Jjyda OT yIJia
rajieHusl.

V3yyeHue CBOMCTB U300pa’keHHsI B TIFIOCKOM 3epKarie.

WccnenoBanue 3aBUCUMOCTHU yTJjla MPeJIOM/IeHHs OT yTJjia MafleHus1 CBeTOBOI'O
Jlyya Ha FpaHuLie «BO3AYX—CTEKJI0».

[Tonyuenvie n306pa>keHni ¢ TIOMOIIbIO COOMpArOII[el JIMH3HI.

OnpegeneHve (POKyCHOTO pacCTOSIHUS W OINTHYECKOW CUIbI cobuparoiieit
JIAH3BI.

OmbITHI TI0 pa3/ioyKeHUI0 6esioro cBeTa B CIIEKTP.

OmnpITEI 10 BOCTIPUATHIO 1iBeTa TPeJMeTOB TpM WX HabOIoZieHnu uepe3s
1|BETOBbIe (PU/ILTPBI.

Pa3pen 12. KBaHTOBBbIE SIB/ICHHA.

Omneitel Pe3epdopga v muiaHetapHass MoZiesib atomMa. Mogenb atoma bopa.
Wcnyckanuve v nornoljeHre cBeta arToMoM. KBaHThI. JIMHeyaTble CEKTPHI.

PagroakTuBHOCTL. Anbda-, 6eTa- ¥ ramma-usnyueHrs. CTpoeHHe aTOMHOTO
aapa. HykioHHas Mogens aroMHoro sgzapa. HMsoromnbl.  PajjoakTuBHBIE
nipeBpatljeHus. [lepuos monypacrnazsa aToMHbIX sifiep. [elicTBue pafiMOaKTHUBHBIX
V3/IyYeHHH Ha JKMBbIe OPraHU3Mbl. 3aluTa OT PaJAMOAKTUBHOIO U3/TyYeHUsI.

ApepHble peakiyy. 3aKOHBI COXpaHeHUs 3apsL0BOr0 M MaCCOBOIO UHMCeJI.
OHeprus CBs3M aToOMHbIX sgaep. CBs3b MacChl U SHepruu. Peakiuu cuHTe3a U
nenenusi spep. Mcrounuku sHeprum CosiHUA M 3BE34. fnepHast SHepreTuka.
OKoornuueckye po6JieMsl siIepPHOM YHepreTUKH.

Hdemoncmpayuu.

CnekTpbl U3/1y4eHH s U MOTJIOLLeHUS.

CnekTpbl pa3/IMYHbIX ra3oB.

CnexTtp Bomopoja.

Habmrozerue TpekoB B Kamepe BuibcoHa.

PaboTta cuéTuriKa MOHU3UPYIOIIUX WU3/TydeHUH.

Perucrpauys usnyueHusi IpUpOHbIX MUHEPAJIOB U TPOAYKTOB.

JlaGopamopHble pabombl U ONbIMbL.

Hab/ro/ieHue CIJIOLIHBIX U IMHeHYaThIX CTIeKTPOB H3/TyueHusl.

NccnenoBanve TpeKOB: U3MEpPEHKE SHEPryMy YacTHULbI [0 TOPMO3HOMY IyTH
(mo ortorpadusm).

N3mepeHuie painoakTUBHOTO (hOHa.

IToBTOPUTE/TEHO-000010AIOIIHIT MOy Tb.



[ToBTOpUTE/IEHO-000011ar01I[MI MO/Y/Ib TIPeJHA3HAUEH [T CUCTeMaTH3alliu
U 0o0oOiieHUss TpeAMETHOTO  COZiep)KaHWsi U OMbiTa  /leATebHOCTH,
MPUOOPeTEHHOTO MPU M3yYeHWU Bcero Kypca (u3uKu yriayOsE€HHOro ypoBHS, a
TaK’Ke I MOATrOTOBKA K OCHOBHOMY I'OCY/JapCTBEHHOMY 3K3aMeHY 10 (PU3MKe.

B nmnpoiecce wu3yuyeHWsi [AHHOTO MOJyJisi peaqu3yloTCd U IOIyvyaroT
JanbHeliliee pa3BUThe yueOHbIe [JeMCTBUs, obOecreunBarolye AOCTH)KEeHHe
NpeJMeTHbIX W MeTarpeJMeTHbIX pe3yJbTaTOB 00yuyeHUs, (opmMUpOBaHUe
eCcTeCTBeHHO-HayUHOUW rPaMOTHOCTU: 0OBsICHEHYE U OTMCaHUe sIB/IeHUI Ha OCHOBE
rpuMeHeHus1 GU3UUeCKUX 3HAHWM, WCCIeloBaTe/bCKue [1eHCTBUS (BbIABMKEHUE
TUNoTe3, MOCTAaHOBKA LI M TJIaHMPOBaHWE WCC/IeOBaHUs, aHa/lW3 JaHHBbIX U
TM0JIyYeHHe BbIBOJIOB).

[IpepnoutuTennbHOM  (DOPMOU  OCBOEHHSI MOAYJISL  SIB/ISIeTCS  MPaKTUKYM,
rporpaMma KOTOPOro BK/IFOYaeT:

pellieHWe 3a/auy, OTHOCSLMXCS K pas3/lMyHbIM pas3jielaM M TemaM Kypca
(UY3UKY, B TOM UKCJ/Ie 3aja4, MHTerPUPYIOLUX COJepyKaHHe PasHbIX pa3/e/os;

BBINOJIHEHUE J1ab0pPaTOPHBIX PabOT U OMBITOB (BK/IHOUAst pabOThl U OMBITHI U3
repeuHeil K pasfiesiaM Kypca) B YC/IOBUSIX CaMOCTOSITe/TbHOTO TIJIaHUPOBAHUS
TIpOBeJieHUsT MCCie/JoBaHus, BbIOOpa 1 000CHOBaHUSI MeTO/ia U3MepeHUsl BeJTMUKH,
cOOpKM 3KCTIepUMeHTa/IbHOM YCTaHOBKY;

BBINOJIHEHUE TTPO0/IeMHBIX 3a/]JaHUM MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3alaHusl MO eCTeCTBEHHO-HAayYHOW TIpaMOTHOCTH), B TOM UHC/Ie 3aJaHuM C
Me)XIIpeIMeTHbIM COJZlepKaHueM;

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

V3ydyeHue TOBTOPUTEILHO-0000IIAIONIEr0 MOAY/IS MOKeT 3aKaHUHMBaThCS
TIpOBeJieHNeM IMarHOCTUUeCcKol paboThl 3a KypC (pu3uku yriayOGiIéHHOTO ypOBHS,
BKJ/IFOYAIOIIeN 3a/laHvsi Pa3sHOr0 YPOBHS CJIOXKHOCTU. Pe3ynbTaThl BBITOTHEHUS
MAarHOCTHUUeCKOUW paboThl MOTYT TIOKa3bIBaTh CTeNeHb TOTOBHOCTU 00YYarOLUXCs
K OCHOBHOMY TOCy/JapCTBEHHOMY 93K3aMeHy 1o (u3uMkKe, a Takxe
CBUJETEIbCTBOBATh O JJOCTUTHYTOM YPOBHE €CTeCTBEHHO-HayYHOW rPAMOTHOCTH.



IINTAHAPYEMBIE PE3YJIbTATBI OCBOEHHMSA [TPOI'PAMMEI I10 ®U3UKE
HA YI'TYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

V3ydyenue (hr3MKM Ha ypOBHE OCHOBHOTO 00IIjero oOpa3oBaHUsI HAIlPaB/IeHO
Ha ZIOCTH>KeHUe JIMYHOCTHBIX, MeTarpeZMeTHbIX U MIpeMeTHbIX 00pa30BaTebHbIX
pe3y/bTaToB.

JINHHOCTHBIE PE3YJ/IbTATDI

B pe3ynbrare n3ydyeHust puU3MKU Ha YPOBHE OCHOBHOTO 0011jero o6pa3oBaHUst
y oOyuatoijerocsi 6yayT cpopMupoBaHbl Caefyrolie JUYHOCTHbIe pe3yJ/bTaThl B
YacTu:

e 1)nampuomuyeckozo 80CNUMAHUSI:

TMIpOsiB/ieHNe WHTepeca K WCTOPHUU M COBPEMEHHOMY COCTOSIHHIO POCCHUCKOM
dbu3rMuecKol HayKu;

I[EHHOCTHOE OTHOIIIeHHE K JJOCTYKEHUSM POCCHMCKUX YUEHBIX-(H3UKOB;

e 2)2pa’c0aHCcKo20 u 0yX08HO-HPA8CMEeHHO020 80CNUMAHUs:

TOTOBHOCTb K aKTUBHOMY YYaCTUIO B OOCYKZeHUU 0OI1[eCTBEHHO 3HAUMMBIX
W 9TUYeCKuX TpobsieM, CBSI3aHHBIX C MPAKTUUeCKWM MpPHUMeHeHUeM [JOCTYKeHU
(buU3UKY;

OCO3HaHHWE BaKHOCTH MOPA/IbHO-3TUUECKUX TIPUHLIMIIOB B JeSTeTbHOCTU
YU4EHOT0;

« 3)acmemuueckoz20 eocnumaHusi:

BOCTIPHSITHE 3CTETUUECKHUX KauecTB (DHM3MUECKOW HayKu: eé TapMOHHUYHOTO
TIOCTPOEeHMUsI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4)yeHHOCMU HAYYHO20 NO3HAHUS:

OCO3HaHWe IIeHHOCTH (U3MYeCcKold HaykKu KaK MOIL[HOTO WHCTPYMEeHTa
MO3HAaHUS MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHH, Ba)kKHeHIed CocTaB/stoIIei
KY/bTYDBbI;

OpHeHTAallUss B [eITeJIbHOCTY Ha COBPEMEHHYI0 CHUCTeMY Hay4YHBIX
Tnipe/icTaBieHU i 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPO/IbI;

pa3BUTHe HayuyHOW J0003HATENBHOCTH, WHTEpeca K HCC/Ie[0BaTe/IbCKOU
nesITeTbHOCTY;

e 5)¢popmuposanus Ky/qbmypbl 300p08bsi U IMOYUOHA/IbHO20 06/1a20N0/1yYusi:

OCO3HaHWe IleHHOCTh Oe3omacHoro oOpa3a J»XM3HM B COBPEMEHHOM
TEXHOJIOTUUeCKOM MHUpe, Ba)KHOCTH TMpaBWi 0e30MacHOro TIOBeJeHUs Ha
TPAHCTIOPTe, Ha JIOporax, C 3JeKTPUUeCKMM U TeryIoBbIM 000py/JoBaHHEM B
JOMAIITHUX yC/IOBUSIX;

copMUPOBAaHHOCTh HaBbiKa pedieKCUW, TpU3HAHWE CBOEro TMpaBa Ha
OIIMOKY ¥ TaKOTO JKe MpaBa y Pyroro ueoBeKa;



e 6)mpy006020 éocnumaHusi:

aKTMBHOE yyaCTHe B pelleHWH TMpaKTUueCcKux 3a7ad (B pamMKax CeMbH,
oOpa3oBaTe/bHOM OpraHu3aliiy, ropofia, Kpasl) TeXHOJOTHYeCKOH M COI[haTbHOU
HaTpaB/IeHHOCTH, TPEOYIOLIUX B TOM UHC/Ie U GU3NUeCKHUX 3HAHUM;

VHTEepeC K MPAaKTUUeCKOMY U3yueHH0 npodeccuid, CBA3aHHbIX C (H3UKOM;

* 7)3K0/102Uu4ecKo20 60CNUMAHUSL:

OpHeHTallds Ha MpHUMeHeHWe (U3UUeCKUX 3HaHWM IS pellieHusl 3a/lau B
obmacTd OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB W OLIEHKH WX
BO3MOJKHBIX T10C/Ie/ICTBUH [IJI1 OKPY>Karolller Cpefibl;

0CO3HaHUWe T700a/bHOTO XapakTepa 3KO0JIOTHYeCKHX TpobsieM U IMyTel ux
pellleHys;

e 8)adanmayuu K uzmeHsIIOWUMCS YCA08UAM COYUA/AbHOL U NPUPOOHOT
cpeobl:

MoTpeOHOCThL BO B3aWMO/IEWICTBMM TIDU  BBITIOJIHEHUW UCC/IeJOBaHUNA U
MTPOEKTOB (hM3UUeCKOI HarlpaBIeHHOCTU, OTKPBITOCTh OTBITY U 3HAHUSIM JPYTHUX;

TOBBIIIIEHWEe YPOBHS CBOEM  KOMIIETEHTHOCTM uepe3  IPaKTUUeCKYHo
JesiTeNIbHOCTb;

notpebHOCTH B (OpPMHPOBAHWM HOBBLIX 3HaHUM, yMeHUW (HOpPMYJIMPOBATh
W/ieu, TIOHATYSI, TUTIOTe3bl 0 (hH3UUeCKUX 00beKTax U SBIeHUSX;

oco3HaHue JehHUIUTOB COOCTBEHHBIX 3HaHWM W KOMIIETEHTHOCTel B 00/1aCTH
bu3uKyY;

TJIaHMPOBaHWe CBOEro pa3BUTHSI B TIPUOOpeTeHWH HOBBIX (PU3MUECKUX
3HAHUM;

CTpeM/IeHe aHa/TM3UPOBaTh U BBISIB/IATH B3aUMOCBSI3H TIPUPO/IbI, 00II[eCTBa U
9KOHOMMUKH, B TOM UKCJ/Ie C UCIO0/Ib30BaHUeM (PU3NUECKUX 3HAHUM;

OLleHKa CBOMX [IeMCTBUM C YUYETOM B/MSHUSI Ha OKPYXKAIOLIYIO Cpejy,
BO3MOYKHBIX T7I00a/TbHBIX MOC/IeICTBUH.

METAIIPEAMETHBIE PE3YJ/IbTATDI

B pe3ynbraTe OCBOeHHUs MporpaMMbl 1O (HM3UKe Ha YPOBHE OCHOBHOTO
ob11ero o6pa3oBaHus y oOyuaromierocsi 0yayT copMrpoBaHbl MeTanpeAMeTHbIe
pe3yJIbTaThl, BK/IIOUAIOII[He TI03HaBaTe/IbHbIe YHUBEpCaabHbIe yueOHbIe TelCTBY,
KOMMYHUKaTUBHbIe  YHUBEpCajbHble  ydyeOHble  /IeWCTBUS,  pery/sTUBHbIE
yHUBepCabHbIe yueOHbIe 1elCTBYSI.

Ilo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHSs
Bba3oBble jioruyeckue AefCcTBUs:
BLISIB/ISITh U XapaKTepu30BaTb  Cyll[eCTBEeHHble TPU3HAaKWU OOBEKTOB
(ssB/1eHMI ), K/TaCCU(ULIMPOBATh UX;



BbISIB/ISITh 32aKOHOMEPHOCTH W TMPOTHMBOpeUusi B paccMaTpyBaeMbIX (PakTax,
JIAHHBIX W HabJI0JeHUsIX, OTHOCSILMXCS K (U3UUYECKUM SIBJIEHUSIM;

BBISIBJIITb [IPUYMHHO-C/IEZICTBEHHbIE CBSI3M TIPU  M3yYeHUH (HU3NUECKUX
SIBJICHWA M TIPOLIeCCOB, [Je/laTh BbIBOJbI C MCII0JIb30BaHUEM [eAyKTUBHBIX M
VHAYKTUBHBIX ~ yMO3aK/JIOUeHWM, BbIJBUTraTb TUMOTE3bl O  B3aUMOCBS3SX
(bU3MUeCcKUX BeJIMUUH;

CaMOCTOSITe/TbHO BbIOMpaTh CIOCO0 pelieHUs: yueOHOU (U3MUecKou 3azauu
(cpaBHeHHe HeCKOJIbKMX BApUAHTOB pellieHus], BbIOOp Hanbosiee MOAXO/SIIEro C
YyU6TOM CaMOCTOSITe/IbHO Bbl/le/IeHHbIX KpUTEPUEB).

Ba3zoBrble ucciejoBaTe/IbCKHe JeHCTBUS:

VICII0J/Ib30BaTh BOMPOCKI KaK UCC/Ie[0BaTe/IbCKMM MHCTPYMEHT MO3HAaHUS;

MIPOBOJUTh MO CAaMOCTOSIT€/IbHO COCTAaBJIEHHOMY IJIaHY OITbIT, HEC/I0XKHBIU
¢du3nueckuii SKCriepuMeHT, Hebo b1I0e UcciefloBaHue (GH3UUeCcKOoro sIBJIeHNS;

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

CaMOoCTOsITe/IbHO (hOPMY/IMPOBAaTh 00O0OIEHHSI U BBIBOJBI 10 pe3yJbTaTaM
NpOBeIEHHOr0 Hab/I0/IeHNs], OTIbITa, UCCI/IeJ0BaHUS;

MIPOrHO3UPOBAaTh BO3MOJKHOE Jla/ibHelllee pa3BuTHe (GU3NUeCKUX MPOLIeCcCoB,
a TakKe BbIJBUTATb TPEJIOJIOKeHUsI 00 WX pa3sBUTHH B HOBBIX YCJOBUSIX U
KOHTEeKCTax.

Pabora c uadopmanmeii:

NPUMEHSATb pa3/IMuyHble MeTO/bl, NHCTPYMEHThbI M 3arpochl MpU MOUCKe U
otrbope nHpoOpMaLMKM WK JaHHbIX C YUETOM Mpe/yIoKeHHOM yuebHOM dhr3nueckoi
3a/1auy;

aHa/IM3UpOBaTh, CHCTEMAaTU3UPOBaTh W WHTEPIIPETUPOBAaTh WH(OPMALUIO
pas3/IUUHBIX BU0B U (OPM IIpe/CTaB/IeHNs;

OLIeHMBaTb HAJE&KHOCTh HH(OpPMaLMM MO KpPUTEPUSM, IpeAJIOKeHHbIM
yuuTesieM WK CPOPMYTMPOBAHHBIM CAMOCTOSITE/TBHO;

CaMOCTOSITE/ILHO ~ BbIOMpaTh  ONTHManbHyi0  (opMy  TpeJcTaB/ieHUS
vHpOpMaLMu ¥ WUIIOCTPUPOBAaTh pelllaeMble 3aJaud HeC/JO0KHbIMU CXeMaMy,
JuarpaMmmamH, MHOU rpa@UKoi ¥ uX KOMOMHALIUSIMU.

KoMMyHHUKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS:

B xofle 0bOcyxaeHuss yueOHOro Marepuasna, pe3y/bTaToB JiabopaTOPHBIX
paboT ¥ TIPOEKTOB 3aZlaBaTh BOIPOCHI IO CYIIEeCTBY OOCYyXJaeMoW TeMbl U
BbICKA3bIBaTh W/I€W, HalleJIeHHbIe Ha pelleHde 3aflaud W ToAJep)KaHue
G/1aroskesaTeIbHOCTH OOIIeHNS;

COTIOCTABJIATb CBOM CY)KAEHUS C CYKIEHHSIMH JIPYTMX yYaCTHHUKOB /Majiora,
oOHapy>XMBaTh pa3/Muye U CXO/ICTBO TIO3UILIHIA;

BBbIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NMMCbMEHHBIX TEKCTaX;



nyO/IMYHO Tpe/ACTaB/ATb Pe3y/bTaThl BBIMOJHEHHOTO (U3MUYECKOTO OIbITa
(3KCnepuMeHTa, UCCJIe/IOBaHus, TPOEKTA);

TIOHMMaTh W WCII0/Ib30BaTh TIPEUMYII[eCTBa KOMAaHJHONW U WHAWBUYaTbHOU
paboThI MpU pellieHnH KOHKPeTHOW (hr3ndecKoii mpoOieMsl;

MPUHUMATD L€/l COBMECTHOM /leATe/IbHOCTH, OPraHU30BbIBaTh JIeHCTBUS T10
eé [JOCTW)KEHUIO: pacripefiefiiTb PO/, 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 [ADYTMMU YeHaMU
KOMaH/bl;

OLleHMBAaTh KAauecTBO CBOET0 BK/aJa B OOLWM TPOAYKT TI0 KPUTEPHSM,
CaMOCTOSITe/ILHO C(hOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMO/IeHCTBUS.

Pery/iaTHUBHBIE YHUBEpPCa/IbHbIE yUeOHbIE el CTBUA
Camoopranusanus:

BBISIB/ISITH TIPOOJ/IEMBI B )KU3HEHHBIX Y YUeOHBIX CUTyalUsiX, TPeOYIOLUX AJis
pelleHns (PU3NYeCKUX 3HaHUW;

OpPUEHTUPOBAaTbCA B  Pa3/IMUHbIX  TMOAXOJaXx  MPUHATHS  pelleHui
(uHAMBUyabHOE, IPUHSITHE PeLleHrs B TPYTITie, TIPUHSATHUE PellieHU rPymron);

CaMOCTOSITeJTbHO COCTaBJ/ISITh aATOPUTM pellleHus: (PU3NUYecKor 3afaud Wid
TJIaH MCC/e[iloBaHUs C YU8TOM UMEIOIIUXCS pecypcoB W COOCTBEHHBIX
BO3MO>XHOCTEM, apryMeHTUPOBAaTh Mpe/ijlaraeMble BapUAHThI PelleHNnH;

JiesaTh BIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pellleHue.

CaMOKOHTPO/Ib, SMOIJMOHA/IbHBIA HHTE/JIeKT:

JlaBaTh aJileKBaTHYIO OLIEHKY CUTYyal[My U Mpejijiarath IlaH eé u3MeHeHUs;

OOBSCHATH  TIPUUMHBI  JIOCTVDKeHUST — (HeZOCTIDKeHMs)  pe3y/bTaToOB
nesiTe/IbHOCTH, [IABaTh OL[eHKY IMPHOOPETEHHOMY OTIBITY;

BHOCUTb KOPDEKTHBBI B JesiTe/lbHOCTb (B TOM UHC/e B XOJ, BbITIOJIHEHHUS
¢bu3MuecKoro WccaeoBaHUST WM TIPOeKTa) Ha OCHOBe HOBBIX OOCTOSITENbCTB,
W3MEHMBIIIMXCS CUTYyal[il, YCTAaHOBJIEHHBIX OIUOO0K, BOSHUKIIIMX TPY/IHOCTEM;

OLIeHMBaTb COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSIM.

CTaBUTH ce0s1 Ha MeCTO JIPyroro yejioBeKa B XOJe CIopa WM JUCKYCCHH Ha
Hay4HYIO TeMy, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY [IPYroro.

TIpU3HaBaTh CBOE MPABO Ha OLIMOKY MpHU pellieHUU (HU3MUYeCcKUX 3a/lau Wi B
YTBEPXKJEHUSIX Ha Hay4YHble TEMbI U TAKOE >Ke MPaBo ApYyroro.

ITPEJMETHBIE PE3YJ/IbTATDI

K koH11y 06yueHus @ 7 k/1acce ripeMeTHbIe pe3y/bTaThbl HA YI/1y0/eHHOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl yMEeHHU:



WCTIO/Tb30BaTh TIOHATUS: (U3NUecKrue U XUMUAUYeCKue siBjieHus, HabOmoeHue,
9KCIIePUMEHT, MOJe/b, TUIOTe3a, €eJUHHULbI (PU3NYeCKUX BeJUYWH, aToM,
MoJieKyJa, arperaTHble COCTOSIHMS BelllecTBa (TBEpAOe, »KUJKOe, razoo0pasHoe),
MexaHu4ecKoe [BWKeHHe (paBHOMepHOe, HepaBHOMEDHOe, IPSIMOJIMHEMHOe),
TPaeKTOpHs, paBHOJleMCTBYytolass cul, gedopmaiusi (ympyras, IlacTUUeckas),
HEBeCOMOCTh, COOOIIAIOIINeCs: COCY/b;

YBEDEHHO pas3nuuath siBjeHusl (Au@dys3us, TerioBoe [BWKEHHWe YaCTUL]
Bell[eCTBAa, paBHOMEpPHOe /[BW)KEHWEe, HepaBHOMEPHOe [BWXeHHWe, WHepLus,
B3aUMO/IeliCTBUE Tesl, PABHOBECHe TBEP/BIX TeJl C 3aKPEryIEHHON OChI0 BpalljeHus,
repejiaua JaB/jeHUs TBEPJLIMM TelaMH, >KUJKOCTSAMU M Ta3aMu, aTMoc(hepHoe
JlaB/ieHue; TiJlaBaHue TeJl, TpeBpallleHUs] MeXaHUUeCKOW SHePryur) Mo OMKUCaHUI0 UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIbITOB, JEeMOHCTPUDPYIOLIMX [JaHHOe
dbu3rueckoe siBIeHUE;

pacrio3HaBaThb  MpOSIBJIEHWE  W3YUYEHHbIX  (PU3WUYECKUX  SIBJIeHUA B
OKpy)KaroleM mupe (B TOM uucie (u3uyeckre SBJeHUs B TIPUPOJE: MPUMephI
JBKEHUS] C pa3/IMUHbIMUA CKOPOCTSIMU B >KUBOW M HE>XXUBOMW MPUPOJE, [eHhCTBUe
CUJ TSDKeCTH, TPeHUs], YIIPYTOCTU B MPHUPO/ie U TeXHUKe, BIAUSIHUE aTMOC(epHOro
JaBJIeHUsI Ha >KUBOW OpraHu3M, TIaBaHWe pbIO, pbluarv B Tesie uejioBeKa), TpU
3TOM TIepeBOJUTh MPAaKTUUeCKyH0 3a/jauy B y4yeOHYIO, BBbIJe/STh CYIlleCTBeHHbIe
CBOMCTBA (MpU3HAKKM) (GDHU3UUYECKUX SBIEHUN;

OMUCHIBAaTh M3yUeHHbIe CBOWCTBa Tesa U (U3UUecKue SsiBeHUs, UCTOJIb3Ys
¢dusnueckre BeMMuuHBI (Macca, 00BEM, TUIOTHOCTH BeIleCTBa, BpeMsi, IyTh,
CpefiHsIS CKOpPOCThb, CWJla YIPYTrOCTH, CW/a TSDKECTH, BeC Teja, CWa TpPEeHWs,
JlaBjieHue TBEPJOrO Tesa, JAaBjieHWe CTosi0a YKUAKOCTU, BBITAJIKUBAIOLAsi CHUIIA,
MexaHh4yeckass paboTa, MOIIHOCTb, TJIeU0 CHU/IbI, MOMEHT CU/Ibl, KO3(POHUIHEHT
T10JIe3HOTO /IeCTBUSI MEXAaHU3MOB, KUHeTUUeCKasi U MOTeHLWa/IbHast SHeprus), Ipu
OMUCAHUM TPaBUWIbHO TPAKTOBaTh (PU3MYECKUN CMBIC/I HCIIOIb3yEMBIX BeJIMUYMH,
UX 0003HaueHus] U eJUHUIBI (PU3NUeCKMX BeJWUMH, HAaXOJUTh (HOPMYIIbI,
CBsI3bIBAIOIIME [JaHHYIO (DU3UUeCKYI0 Be/IMUKMHY C JPYTMMU BeJTMUMHAMU, CTPOUTD
rpauKy M3y4eHHbIX 3aBUCUMOCTeN (PU3NUeCKUX BeJTMUMH;

XapaKTepu30BaTb CBOMCTBA TeJ, (PU3WUECKUe SIBJIEHWS W TIPOLIeCChI,
WCIIO/Tb3ysl MpaBW/a CA0XKeHus1 CUl (BIOMb OJHOW MpsSIMOM), 3akKOH I'yka, 3akOH
[MTackans, 3akOH ApxuMezia, TIPaBWIO paBHOBecus: pbiuara (6/10Ka), «30/0TOe
MpaBU/I0» MeXaHWKH, 3aKOH COXpaHeHUsI MeXaHUUeCKOW SHepruu, TpU 3TOM
[laBaTb CJIOBECHYIO (DOPMYJIMPDOBKY 3aKOHa M 3alKChbIBaTh €r0 MaTeMaTH4ecKoe
BBID&)KEHUE;

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



00BEKTOB, MPOLIECCOB, IBJIEHUM, TIPUMEHSTh (U3UUecKre MOJIeu J7isi 00bsICHeHUS
(bu3MUecKrX MPoLIeCCOB U pellleHrs yueOHbIX 3a/ay;

OOBSICHSTH (PU3MUeCKUe siB/IeHHs], POLIeCChl U CBOMCTBA TeJl, B TOM UMCJ/ie B
KOHTEKCTe CUTyaluil T[paKTUKO-ODUEHTHPOBAHHOIO XapakTepa, W pellaThb
KaueCTBeHHbIe 33/lauM, B TOM YuC/ae TpeOyoIIe YHCIeHHOTO OIleHUBaHMUS
XapaKTepHbIX 3HAaUeHUM (U3NUYecKuX BeJIMUYMH, MPU 3TOM BbIOMpATh afZieKBaTHYHO
¢bur3MUeCcKyr0 MOZesib, BbISIB/ISIT PUUMHHO-C/IEICTBEHHbIE CBSI3U U BbICTPAUBATb
JIOTUUECKYI0 LIe0YKy PpacCyXX[eHuil C Ornopold Ha U3yueHHble CBOMCTBa
bur3nueckux siBieHU, pusnyeckre 3aKOHbl, 3aKOHOMEPHOCTU U MOJIeJIN;

pelllaTb pacuéTHble 3a7auu (B 2—3 [JeWCTBUS) MO U3ydyaeMbIM TeMaM Kypca
¢u3vku, BeIOMpas aZieKBaTHYIO (hr3MuecKyro Mo/iefb, C UCI0/Ib30BaHHeM 3aKOHOB
1 GopMyJ1, CBA3BIBAIOLMX (PU3MUECKHe BeJWUYMHbI, 3alKChIBaTh KPaTKOe yC/IOBUE
¥ pa3BEPHYTOe pellleHWe 3a/lauM, BbBIAB/SATH HEAOCTAIoIe WM W30bITOUHbIE
JnaHHble, O0OOCHOBLIBaTH BLIOOD MeTOZia pellleHus 3ajjaud, HCI0Jb30BaTh
CrpaBOYHbIE JlaHHBIE, TPOBOAUTh MaTeMaThyeckue rpeoOpa3oBaHUsi U pacyéThl,
OLIeHMBAaTh PeaJMCTUYHOCTh MOJYUYEHHOrO 3HaueHusi (U3UuecKoi BeUUMHBI U
orpeensiTh pa3MepHOCTb (PU3NUYECKON BeJIMUMHBI, TIOJIyYeHHOW TIpU pellleHUU
3a/1auy;

pacrio3HaBaTh TMpo0/eMbl, KOTOpPble MOXXHO peLIWTb TIpU  TOMOILHU
¢u3nMUeCcKUx MeTO/0B, W TIpeJjiaraTb OPUEHTHPOBOUHBIA CrOCO0 pellleHus, B
OMUCAaHUM  WCCAEeIOBAaHUS  paclio3HaBaTh  MpOBepsieMOe  TMpeArioJioKeHue
(rurnoTesy), UHTEePIIPETUPOBATH MOTYYEHHbBIW pe3y/bTarT;

TIPOBO/IUTh OMBITHI 0 HaO/MOAeHUI0 (hH3UUeCKUX SBIeHUM WK (hH3UUeCcKuX
CBOMCTB Ten (Au(@y3us, TeIoBoe pacllvpeHue ra3oB, sBJeHHe WHepLUH,
M3MeHeHue CKOPOCTH TIpU B3aUMO/IeHiCTBUU TeJl, Tiepejilayua JaB/eHUs KUJKOCTbIO
W ra3oM, MpOsiBJieHWe JeHCTBUsS aTMOC(EPHOro [aBjieHUs, AelCTBUE TPOCTbIX
MeXaHW3MOB): (HOpMy/MpOBaTh MpeIoaoKeHue (TUI0Te3y) O BO3MOXKHBIX
pe3y/bTaTax Hab/roieHUH, CaMOCTOSTeTbHO COOUPATh YCTaHOBKY M3 M30BITOUYHOTO
Habopa o6opygoBaHust ¥ (HOPMYJTHPOBATh BBIBO/IGI;

MPOBOJUTL TMpsIMble W KOCBEHHble U3MepeHUs (U3UUEeCKUX BeIUYUH
(paccTosiHve, TPOMEXXYTOK BpeMeHU, Macca TeJjia, 00bEM Tesla, CUla, TeMiiepaTypa,
MJIOTHOCTb JKUAKOCTA U TBEPJOrO Teja, CUla TPEHUsl CKOJIbXeHWsl, [jaBjeHUe
BO3/lyXa, BBITAJKUBAlOLasi CWUIa, [eMCTBYyIOlas Ha TOTPY>KEHHOe B >XUAKOCTb
Teno, Ko3((ULIMeHT TMOJe3HOr0  JEeMCTBUS  MPOCTBIX  MEXaHWU3MOB) C
WCII0/Ib30BaHHWEM aHaJIoTOBbIX U ILU(POBLIX MPHUOOPOB, 000CHOBBLIBATH BLIOOP
MeToZia u3MepeHus, (DUKCHUPOBaTh TOKa3aHUs TIPUOOPOB, HAXOAWTh 3HaueHHUe
13MepsieMOl BeJIMUMHbI C TIOMOLLBIO YCpeHEHUs pe3y/IbTaTOB CePUU U3MepeHU U
OLIeHUBaTh MOTPELIHOCTb U3MepPeHHU;



TIPOBO/IUTb HECJIO)KHBbIe JKCIepUMeHTaslbHble UCCAeI0BaHUSI 3aBUCHUMOCTeH
bu3nuecKkux BeJMYUH (3aBUCHMOCTU TIYyTU PABHOMEPHO [ABIIKYILErocsl Tefa OT
BpeMeHU [BIKeHUs] Tesa, CW/bl TPEHHUS CKOJIb)KeHUSI OT CWIbl HOPMaJbHOTO
JlaBjieHusi, KauecTBa 0OpabOTKM TIOBEPXHOCTeH Tel U He3aBUCUMOCTH CUJIbI
TPEeHUsI OT TUIOIMIaJH COTIPUKOCHOBEHUSI Tes, CH/Ibl YIIPYTOCTH OT YAJUHEHUS
TIPY>KWHbI, BBITAIKWBaIOLel CUIbl OT 00BbEMa IMOTPY’KEHHOW uacTU Tela U OT
TJIOTHOCTH JKU/IKOCTH, €€ He3aBUCMMOCTH OT MJIOTHOCTH TeJja, OT IVIyOWHBI, Ha
KOTOPYIO MOTPY’>KEHO TeJI0, YCJOBUM I/laBaHUsl TeJsl, YCJIOBHMM paBHOBeCHS pblyara
U O/IOKOB): COBMECTHO C YyuuTesieM (OpPMYJHUPOBaTh 3aflauy | THUIOTe3y
WCC/IeJOBaHUsI, CaMOCTOSITe/IbHO TUIaHMPOBATh HCC/Ie[JOBaHUe, CaMOCTOSITE/IbHO
cobupatb SKCIIepUMEHTaTbHYH) YCTAaHOBKY C WCII0/Ib30BaHHEM WHCTPYKLWH,
TIPe/ICTaB/ISITh T0/TyueHHbIe 3aBUCUMOCTH (M3NUYeCKUX BeJMUMH B BUje TaOIUI] U
rpadvKoB, OIleHWBaTh TIOTPEIHOCTH, [eflaTb BBIBOABI IO pe3y/bTaTaM
WCCIIeJOBaHMS;

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

yKa3bIBaTh TIPUHLIUTIBI 1eHCTBUS IPUOOPOB 1 TeXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, AWHAMOMETD, COOOIalIIecs COCyJbl, OapomeTp, pblyar,
TIOZIBIKHBIN 1 HETIOABYDKHBIN 0/10K, HAK/IOHHAS TIJIOCKOCTD;

XapaKTepr30BaTh MMPUHLIUIILI JeMCTBUSI U3yUeHHbIX MPUOOPOB, TeXHUYEeCKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIeCCOB C OMOpPOM Ha WX onucaHus (B TOM
yucsie: TIOIIUITHUKY, YCTPOMCTBO BOJOIIPOBO/A, THAPABIMUYECKUM mpecc, CU(oH,
MaHOMeTp, BBICOTOMEp, TOpPIIHEBOM HAcoC, apeoMeTp), UCIO/b3ys 3HAHUS O
CBOMCTBaxX (M3UUECKUX sIBJIeHUWA U HeoOXoAuMble (r3uueckue 3aKOHbI U
3aKOHOMEpPHOCTH;

WCTIO/Tb30BaTh CXeMbl M CXeMaTH4Hble DUCYHKHA H3Y4YeHHbIX TeXHHUUeCKUX
YCTPOWCTB, U3MepUTebHbIX TPUOOPOB W TEXHOJOTMYeCKUX TMPOLIeCCOB TMpHU
pelieHUH yueOHO-TTPAaKTUUYECKUX 3a7iay;

MIPUBOJUTH TIPUMephI (HaXOAUTb WHGOPMALHIO O TIpUMepax) MPaKTUUeCKOTOo
WCTI0/Tb30BaHusl (M3UUeCKUX 3HAaHWN B TIOBCEIHEBHOMW >XU3HU AJisi obecrieueHUs
Oe3omacHocTd TipyU oOpalljeHuu C npubopaMu U TeXHUYECKMMH YCTPOMCTBaMH,
COXpaHeHHUsi 37I0pOBbsi W COO/IO/IEHUSI HOPM 3KOJIOTHUECKOTO TIOBeJieHUs B
OKpY>Karollen cpefie;

OCYIIeCTB/ISITh 0TOOpP MCTOUHMKOB MH(MOPMaLK (pU3nuecKoro cofiep>kaHusl B
WHTepHeTe, camoCTOsiTe/IbHO (HOpPMy/IUpYysl TIOMCKOBBLIM 3arpoc, Ha OCHOBE
VMMEIOIUXCS 3HAaHUW W TyTEM CpaBHEHUSl DPA3/IMUHBbIX MCTOYHUKOB BBIJEMSTh
vHbOpMaI[Mio, KOTOpas SB/SeTCS TPOTHUBOPEUMBOM WM  MOXeT  ObITh
HEeJIOCTOBEPHOM;



WCTI0/Tb30BaTh TIPY BBITIOJTHEHUU y4ueOHBIX 3a/laHui Hay4YHO-TIOMY/ISIPHYIO
JUTEpaTypy (PU3NUYECKOro CofiepkaHusi, CIIpaBOUHbIE MaTepUasibl, peCypChbl CeTH
VHTepHeT, BrajieTh NpUEéMaMy KOHCIIEKTUPOBaHUSI TeKCTa, Mpeobpa3oBaHUs
VMH(OpMAaLMK U3 OJJHOM 3HAKOBOU CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBeHHble KpaTKHe IHMCbMEeHHble W YCTHbIe COOOIeHus Ha
OCHOBe 2—3 HMCTOYHUKOB MH(MOpMaluu (H3UUeCcKoro COJep>KaHUs, B TOM UHUCIIe
nyOIMUHO fefiaTh KpaTKWe COOOIeHUsi O pe3ysbTaTax IMPOeKTOB WM yueOHbIX
VICCIeIOBAHUM, TIPU 3TOM TIPaMOTHO WCIIO/Ib30BaTh M3YYEeHHbIA ITOHSATHUHUHBIU
amnrmapar Kypca (h13uKH, COMPOBOXK/IATh BICTYTJIEHUE Tpe3eHTalluel;

TIPU  BBITIOJIHEHUM Y4yeOHbIX TIPOEKTOB W UCC/Ie[IOBAaHUN pacrpefiesisiTh
00513aHHOCTU B T'PYIINle B COOTBETCTBUM C TMOCTAB/I€HHBIMU 3a/layaMU, CIeIUThb 3a
BBITTOJIHEHWEM T[1JlaHa [eWCTBUM, aZileKBaTHO OLIeHWBaTh COOCTBEHHBIM BKJIAf, B
JesiTeNTlbHOCTb ~ TPYMIbl, BbICTpaMBaTb KOMMYHMKAaTHBHOe B3aWMO/eHCTBUE,
YUUTHIBasi MHEHUE OKPY>KarOL[UX.

K koHily oOyueHusi 8 8 kaacce mipegMeTHbie pe3y/bTaThl Ha YTayO/eHHOM

YPOBHE JI0/KHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YyUarOIIUXCSl YMEHHUH:

WCIIO/Tb30BaTh MOHSTHSA (Macca U pa3Mepbl MOJIEKYJI, TeIJIOBOe [BWKeHHe
aTOMOB U MOJIEKYyJl, arperaTHble COCTOSIHUSI BeIlleCTBa, KPUCTa/UIMUeCKue W
amopdHble Tesa, HACBIIEHHBIM W HEHACHI[eHHBIA Tap, CI0CO0bI U3MeHeHUs
BHYTDEHHEU SHEpPruM, 3JjIeMeHTapHbId 3/eKTPUYEeCKUM 3apsfi, TPOBOJHUKH,
TIOJTyTIPOBOJHUKHU, TU3IEKTPUKU, UCTOUYHUKHU ITOCTOSTHHOTO TOKa, 37IeKTPUUeCcKoe U
MarHuTHOe TMOJisi, ONTUYecKasi CUCTeMa) U CUMBOJIMUECKUU SI3bIK (PU3MKU TIpU
pellleHNM yueOHBIX ¥ MPAaKTUUeCKUX 3a/1ay;

yBEepeHHO pa3/inuaTth siBjieHUs (TersioBoe pacilivpeHUe (CKaTue), TerioBoe
paBHOBeCHe, TIOBePXHOCTHOe HaTshKeHHe, CMauMBaHUe, KalwlIspHble SBIeHUS,
WCTiapeHre, KOHJeHCAIUs, TUIaB/eHue, KpUCTa/UTU3alis, KWTIeHHe, CIIoCOOBI
TerionepeAaun (TeronpoBOAHOCTb, KOHBEKIUsI, U3/IyueHHe), TeIJIOBble MOTepH,
3/IeKTpU3alusl Tes, B3aUMOJENCTBUE 3aps/i0B, JEUCTBUSI 3JIEKTPUUECKOr0 TOKa,
KOPOTKOe 3aMbIKaHUe, B3aMO/IeMCTBHe MarHUTOB, ZIeMCTBHe MarHUTHOTO TI0JIsI Ha
TIPOBOJJHUK C TOKOM) IO OINKWCAHUI0 MX XapaKTepHbIX CBOWCTB W Ha OCHOBe
OTBbITOB, IEMOHCTPUPYIOLLMX AaHHOe (hr3udecKoe siBJIeHUE;

pacrio3HaBaThb  MpOSIBJIEHWE  W3YUYEHHBbIX  (PU3WUYECKHUX  SIBIGHUA B
OKpyatoilleM wmupe (B ToM uMcie ¢uU3NUeCKue sBIeHUS B TIPUPO/e:
TIOBEPXHOCTHbIE U KalW//IsIpHble $IBJIEHUsS B TIPUPOJZie, KPUCTa//Ibl B TIPUPO/E,
nsnyuenue CosiHIja, 3aMep3aHue BOJJ0EMOB, MOPCKUe Opu3bl, 06pa3oBaHue POCHI,
TyMaHa, WHesl, CHera, 3JIeKTpUUYeCKUe SIBJIEHUsI B aTMocQepe, >3/eKTPUYECTBO
JKUBBIX OpPraHHW3MOB, MarHUTHOe T10/ie 3eMJ/IH, Apeid MoIHCoB, pOb MAarHUTHOTO
nosis Jjis >KU3HU Ha 3emse, TIO/MSIPHOe CUsiHUE), TIpU 3TOM T1epeBOAUTH



MPaKTUUeCKYI0 3aZiauy B yueOHYIO, BbIIeSISITh CYIIeCTBEHHbIe CBOMCTBA
(npu3Haku) hU3NUeCcKUX siBlIeHUH;

OMUCHIBATb WM3yUEHHbIE CBOWCTBA TeJl U (PU3UUECKHE SIBJIEHUS, WCIOJIb3Ys
(¢uv3nueckue BeJWUYMHBI (TemiiepaTypa, BHYTDEHHSII SHeprusi, KOJIAYeCTBO
TeTUIOThl, paboTa rasa, yze/nbHasi TeTUIOEMKOCTh BeIeCTBa, yAe/bHasi TeIioTa
TJIaB/ieHus], yZe/ibHas TeryioTa Trapoobpa3oBaHusl, yZe/bHasi TeryioTa CropaHUs
TOT/INBA, KO3((UI[MEHT T0Ie3HOT0 JeHCTBUS TEMJI0OBOW MallliHbl, OTHOCUTE/IbHAs
BJIQ)KHOCTb  BO3/yXa, »SJIGKTPUYECKWW 3apsf, Cuaa TOKa, 3JIeKTPUYecKoe
HaripsbkeHue, COTpOTUBJeHUe MNpoBOAHWKA, D/JJC B 1ieryd MOCTOSHHOTO TOKa,
9/IeKTpUUeCKoe y/e/lbHOe COTNpPOTHB/IEHHWEe BellecTBa, paboTa W MOIIHOCTb
3JIEKTPAUYECKOT0 TOKA), TIPU ONMKUCAHUU MPAaBUIbHO TPAKTOBAaTh (PU3NUYECKHK CMBICIT
UCTIONb3yeMbIX BeIMUWH, UX 0003HaueHus: W eAUHHUIbI (PU3NUeCKUX BeJWUMH,
HaxoUThb (OpMYyJbl, CBSI3bIBAIOIIME JaHHYIO (PM3UUECKYI0 BEJIMUMHY C JAPYTUMU
BeJIMUYMHAMU, CTPOUTh rpaKu U3y4eHHbIX 3aBUCUMOCTeN (DU3NUYEeCKHX BeUUWH;

XapaKTepu30BaTb CBOMCTBA TeJs, (PU3UUECKUe SIBJIEHWS W TIPOLIeCChI,
VICTI0JIb3YsI OCHOBHBIE TOJIOKEHUS] MOJIEKY/ISIPHO-KUHETUUeCKOW TeOpPUU CTPOEeHUSsI
BeIllleCTBa, ypaBHeHHE TeIyIOBOro OasiaHca, 3aKOH COXpaHEHWs 3/IeKTPUUeCKOTO
3apsija, 3akoH Ky/ioHa, TIPUHLMI CYIeprno3vLyy 3J1eKTPUUeCKUX T0Jield, 3aKOH
OMa aj19 yyacTKa 1jernu, npaBuia Kupxroda, 3akoH Oma [1/1s1 OJIHOM 1]eTd, 3aKOH
Ixoyns-JleHla, 3aKOH COXpaHEHWs SHEPrUM, MPU 5TOM pPa3inydarh CJIO0BECHYHO
(GhopMyIMPOBKY 3aKOHa M ero MaTeMaTH4YeCKoe BbIpa)KeHHe;

CTPOUTH TIPOCThIe (hH3UUeCKHe MOJeNU PeasbHbIX 00BeKTOB, TPOLECCOB U
SIBJIEHUW, BBIZIEJIATb TPU 3TOM CYIeCTBEHHble W BTOPOCTENEHHbIE CBOUCTBA
00BEKTOB, TIPOLIECCOB, SIB/IEHUMN, IPUMEHSTh (PU3nuecKre MOZesH /sl OObsCHeHUS
(br3MUeCKUX MPOLIECCOB U pellleHrs yueOHbBIX 3a/ay;

O0BSICHSTH (pU3HUeCcKue siBJIeHus], TIPOL[eCChl ¥ CBOMCTBA T/, B TOM UKC/Ie U B
KOHTEKCTe CUTyalUd IIPaKTMKO-OPUEHTHPOBAaHHOTO XapakTepa, M pellaTh
KaueCTBeHHbIe 3aJjaud, B TOM uHC/e TpeOylolie YHC/IeHHOTO OLleHWBaHUS
XapaKTepHBIX 3HAaUeHWM (U3NUeCKUX BeJIMUMH, MPH 3TOM BBIOMpATh aZieKBaTHYHO
(br3UUeCcKy0 MOJesb, BbISIBJISATb MPUUKMHHO-CJ/Ie[ICTBEHHbIE CBSI3W W BBICTpauBaTh
JIOTUYECKYIO0 LEMOUKY pacCy>kKJZeHHWH C ONnopoM Ha M3y4yeHHble CBOMCTBa
(r3nUeCcKuX sBJIeHUH, (PU3MUYecKre 3aKOHbI, 3aKOHOMEPHOCTU U MOZIeJIH;

yBEPDEHHO pelllaTh pacuéTHble 3a7auu (C omopod Ha 2—3 ypaBHEHUs) 10
M3ydyaeMbIM TeMaM Kypca (u3uKH, BbIOMpast aZileKBaTHYI0 (U3NUYeCcKYH0 MOJesib, C
VICII0/Ib30BaHMEM 3aKOHOB M ()OpPMYJ, CBSI3bIBAKOLIMX (PU3UUECKHEe BEJIUUMHBI,
3aMChbIBaTh KpaTKOe yCIOBHE U pa3BEPHYTOe pelleHue 3a/jaud, BbIABIATh
He/IOCTaroIIie WX U30BITOUHbIe AaHHbIe, 000CHOBLIBATh BHIOOD METO/Ia pellleHuUs
3a/lauM, WCIO0/b30BaTh CIIpaBOYHble [aHHbIe, TPUMEHSITb METO/bl aHaIu3a
pa3MepHOCTel, MCIOJIb30BaTh rpauueckre MEeTO/bl pelleHus 3a/ad, NPOBOAUTH



MaTemMaTUueCcKde TIpeoOpa3oBaHHs ¥ PACuéThl, OLIEHWBATh PeaIMCTUUYHOCTD
MOJIy4YeHHOT0 3HaueHusi (U3MYeCKOW BeMUMHbI W OMpeje/siTbh Pa3MepHOCTh
(131UeCKOU BeJIMUMHBI, TOTyUYEHHOU MPU pPellleHUH 3a/auu;

pacrio3HaBaTth TpO0JieMbl, KOTOpble MO>KHO pellUTh T[PU TOMOIIH
bU3MUeCKUX MeTOZOB, W TIpejjaraTh OPHUEHTUPOBOYHBIA CIIOCOO pellleHus, B
ONMMCAaHUM  WCCAEeIOBAaHUS  paclio3HaBaTh  MPOBepsieMOe  MPeAToJ/IoKeHHUe
(ruroTesy), UHTEepPIIPETUPOBATh MOTYYEHHbBI pe3y/bTarT;

TIPOBO/JIUTH OTIBITHI TI0 HAOMIOIeHUI0 PU3NUeCKUX SIBJIeHUN WK (PU3NUeCKUX
CBOMCTB Ten (Kanu/uispHble SIBJIeHUsl, 3aBUCUMOCTh JaBJieHUs BO3/lyXa OT €ro
o0BbéMa U TemrepaTypbl, CKOPOCTH TIpollecca OCThIBaHUs (HarpeBaHUs) IIpU
W3/lyueHHd OT I[BeTa H3/Iyuvaroilei (IOr/olaroliei) MoBepXHOCTH, CKOPOCThb
WCTMapeHusi BOJbl OT TeMriepaTypbl >KUJKOCTM U IIOL[AZAU €€ TOBepPXHOCTH,
3/IeKTpU3aliusi TeJl U B3aUMOJIEMCTBYE 3/IeKTPUUYECKUX 3apsifioB, B3aUMO/leliCTBUE
TOCTOSIHHBIX MarHUTOB, BU3Yya/M3alLiUsi MarHUTHBIX MOJI€M MOCTOSIHHBIX MarHUTOB,
JeMCTBUSI MarHUTHOTO T10JIs1 Ha TIPOBOJIHMK C TOKOM, CBOMCTBA 3/IEKTPOMAarHura,
CBOWCTBA 3/IEKTPOZBUraTessi MOCTOSTHHOIO TOKa): ()OpMyJ/IMpOBaTh MPOBEpPsieMoe
npeArnoaoykeHre  (TUMOTe3y) O  BO3MOXKHBIX — pe3y/ibTaTax — HaOJIo/|eHul,
CaMOCTOSITEeJTbHO COOMpaTh yYCTAaHOBKY M3 M30BITOYHOrO Habopa oOopyzoBaHMS,
OTHMCBIBaTh X0/ OMbITa U (HOPMYIUPOBATh BbIBOJbI;

MPOBOJUTL TMpsIMble U KOCBEHHble H3MepeHusi (U3UUeCKUX BeTUUHH
(Temmeparypa, OTHOCUTe/bHasi BJAaXXHOCTb BO3/yXa, CW/a TOKa, HarpsbkeHUe,
yJenbHasi TeIJIOEMKOCTh Bell[eCTBa, COIMPOTHB/IeHHEe TIPOBOAHMKA, paboTa u
MOILL[HOCTb 37IeKTPUYECKOTO TOKA) C MCMO/b30BaHUEM aHAJOTOBBIX U LIM(POBBIX
nprOOpoB, 000CHOBLIBaTH BHIOOP MeTo/la M3MepeHUs, (PUKCUPOBATh TOKAa3aHHs
nprOOpOB, HAXOAUTH 3HaUeHHEe W3MepsieMOW BeJIMUMHBI C TIOMOIIbIO yCpeAHeHUs
pe3yJ/ibTaTOB CepUM U3MepeHuH U OLleHUBaTh MOrPEIHOCTb U3MepPEeHUN;

MIPOBO/IUTL SKCIePUMeHTaslbHble MCC/Ie[I0OBAaHUS 3aBUCUMOCTeN (PU3NUecKux
Be/IMUMH (3aBUCUMOCTh JlaB/ieHUsi BO3Zyxa OT ero oObéMa W HarpeBaHUs WU
OXJTKIeHUs, NCCTeJoBaHue SIBJIeHUs TeTlsloobMeHa TIpU CMeIlTMBaHUM XOJIOAHOMN U
ropsiuei BOZbl, 3aBUCUMOCTb COMPOTUB/IEHUSI TPOBOJHMKA OT €ro JJIMHBI,
MJIOII/IM  TIOTNePeyHOr0 CeueHWss U y/Ie/bHOTO COTPOTHBJIEHUST BellecTBa
MPOBO/IHMKA, CW/bl TOKA, MPOTEKAIlero yepe3 MPOBOJHUK, OT HampsDKeHUsl Ha
TIPOBO/IHYKEe, MCC/Ie/JoBaHMe TOC/e[0BaTe/IbHOIO U Tapajie/lbHOro CoeIUHeHU
TIPOBO/JJHMKOB): COBMECTHO C yuuTejseM (OpPMy/JIMpOBaTh 3ajjadyy U THUIIOTEe3y
WCC/IeJOBaHUS], CaMOCTOSITe/IbHO TJIaHMPOBaTh HCC/Ie[JOBaHUe, CaMOCTOSITE/IbHO
cobupaTh SKCIepUMEHTATBbHYI0 YCTAHOBKY C KCII0/b30BaHUEM WHCTPYKLIWH,
TIPe/ICTaB/ISATh MOyYeHHbIe 3aBUCUMOCTH (DH3UUeCKUX BeJIMUWH B BHje TabJIUL] U
rpauKoB, OL€HMBAaTh TIOTPEIIHOCTH, JejlaTb BBIBOAbI [0  pe3y/bTaTaM
WCCIIeJOBaHMUS;



cobroaTh mpaBwia Oe3omacHOro TpyJa Mpu paboTe € J1aboOpaTOPHBIM
obopyaoBaHHEM;

XapaKTepPU30BaTh MPUHIUIILI IeHCTBUS W3yUYeHHBIX TTPUOOPOB, TEXHUUECKUX
YCTPONCTB ¥ TEXHOJOTUYECKUX TPOLIeCCOB C OMOPOM Ha WX OMUCAHUs (B TOM
yKcsie: CUCTeMa OTOIUIEHHWSI [JOMOB, TUTDOMETp, mapoBasi TypOvHa, aMIiepMmerp,
BOJILTMETD, CUBTUYMK 3/IeKTPUUECKOW SHEPTyH, 37eKTPOOCBeTUTe IbHbIe TPUOODHI,
HarpeBareslbHble  37eKTPONPUOOpPLI  (TIpUMeEpbI), TpeJOXpPaHUTeId U HX
npuMeHeHHe B OBITY U TeXHWKe, TIpUMeHEHHEe TIOCTOSHHBIX MAarHWTOB,
3/IEKTPOMarHUTOB, 3/IeKTPOZBUTaTe/lb TTOCTOSTHHOTO TOKA), WCII0Jb3ysl 3HAHUS O
CBOMCTBax (U3MUECKUX sIB/IeHWHM, HeoOXoAumbie (uU3MUecKrue 3aKOHbI WU
3aKOHOMEPHOCTWY;

pacro3HaBaTh TIPOCTble TeXHUUeCKHWe YCTPOHCTBA U HW3MepUTesbHbIe
npubOpbl TI0 CXeMaM M CXeMaTU4YHbIM pHCYHKaM (KUIKOCTHBIA TepMOMeTp,
TEPMOC, TICUXPDOMETp, TUTrPOMeTp, [BUTaTe/lb BHYTPEHHEro CropaHus,
3JIEKTPOCKOII, ~ PEOCTaT), COCTaB/ISTb CXeMbl 3JeKTPUUYECKUX 1ereld ¢
Moc/e/[oBaTe/lbHBIM M TlapasuielbHbIM — COeIMHEeHWEeM 3/IeMEeHTOB, pas/inyasi
yC/IOBHBbIe 0003HAaUeHHs 3/IEMEHTOB 3/IEKTPUUECKUX I[eTiel, UCIIOMb30BaTh CXEMBI
W CXeMaTHWYHble PUCYHKH M3yUeHHBIX TeXHUYECKUX YCTPOMCTB, U3MepUTeTbHbIX
NpUOOPOB ¥ TEXHOJIOTMUECKUX TIPOIIECCOB TP peIleHruH yueOHO-TIPaKTHUeCKUX
3ajau;

TIPUBOJUTH TIPUMephI (HaXOAUTb WH(GOPMALKIO O TIpUMepax) MPaKTUUeCKOTo
WCTI0/Tb30BaHusl (M3UUeCKUX 3HAaHWN B TIOBCEIHEBHOMW >XU3HU AJisi obecrieueHUs
6e3omacHocTd TipyU oOpailjeHuu C npubopaMu U TeXHUYECKMMH YCTPOMCTBaMH,
COXpaHeHHUsi 37I0pOBbsi W COO/IO/IEHUSI HOPM 3KOJIOTHUECKOTO TIOBeJieHUs B
OKpY»Karollen cpefie;

OCYIIeCTB/ISATh MOUCK MH(OpMaLy GU3NUYecKoro cojiep)kaHusi B VIHTepHeTe,
CaMOCTOSITe/ILHO (hOPMY/IMPYsS] TIOMCKOBBIM 3aripoC, Ha OCHOBE WMEIOIUXCS
3HaHWU W CpaBHEHWS [IOTIOJTHUTE/bHBIX WCTOYHUKOB BBIIEISATH WH(OPMAIIHIO,
KOTOpasi sIB/ISIeTCsI POTHBOPEUNBOM UM MOKET ObITh HeZIOCTOBEPHO;

WCTI0/Tb30BaTh TIPY BBIMIOJTHEHUU YyueOHBIX 3a/laHui Hay4YyHO-TIOMYJ/ISIPHYIO
nuTeparypy (pu3nueckoro Cojiep)KaHusl, CIpaBOUHbIe MaTepHasibl, PeCYpChl CETU
WHTepHeT, BajeTb MpUEMaMU KOHCIIEKTUPOBAHUs TeKCTa, Iipeobpa3oBaHus
vH(OpMaLK1 13 OJHOM 3HAKOBOM CHCTEMBbI B [IPYTYIO;

co3/laBaTb COOCTBeHHbIe TIMCbMEHHble U KpaTKHe YCTHbIe COO0O0IleHus,
0000111as HH(MOOPMaIMIO U3 HECKOIBKUX HNCTOYHUKOB (PU3NUECKOT0 CO/Iep>KaHUsI, B
TOM uHWcie TNyOJMYHO  TIPeACTaBisTb  pe3ysbTaThl  TIPOEKTHOW WU
WCCIIe[J0BaTe/TbCKOM /IeATeTbHOCTH, TIPH 3TOM I'PAMOTHO MCIT0J/Ib30BaTh N3y4YeHHbIH
MOHATUMHBIM  ammapar  Kypca  (U3MKH,  COTNPOBOXKJATh  BBICTYILIEHHE
Tripe3eHTaLyen;



TIPU BBITIO/THEHUU Y4ueOHBIX TPOEKTOB U UCC/el0BaHUN (PU3NUeCKUX MPOLIeCCOB
pacripefiesisitb 00S13aHHOCTA B TpyIllie B COOTBETCTBUMU C TIOCTaBIeHHbBIMHU
3a/lauaMH, CJeIUThb 3a BBITIO/THEHWEM TI/laHa JeMCTBUN UM KOPPEeKTHPOBaTh €ro,
allecKBaTHO OILleHWBaTb COOCTBEHHBIM BK/IQJ, B /eSATeIbHOCTb TPYMIIbI,
BbICTpaMBaTh KOMMYHHMKaTMBHOE B3aWMO/IeHiCTBHE, TIPOSIBISSI TOTOBHOCTH
pa3peliiaTb KOHQIUKTHI.

K KoHIly oOyueHuss € 9 Kjaacce TpeaMeTHbIe pe3y/bTaThbl Ha YTryb/eHHOM

YPOBHe JIOJDKHBI OTpaXkaTh COPMHUPOBAHHOCTh Y 00YUarOIIUXCSl YMEHUM:

HCI10/1b30BaTh MOHSTUS (CHCTeMa OTCUETa, OTHOCUTETbHOCTh MeXaHHUeCKOI 0
[IBIDKEHUSI, HeBECOMOCTb Y Teperpy3Ku, LIeHTP TsDKeCTH, MeXaHUUeCKHe BOJIHBI,
3BYK, WMH(Pa3BYK U Y/IbTPa3ByK, 3/€KTPOMarHUTHbIe BOJIHbI, PEHTI€HOBCKOE
W3J/lydyeHue, IKaja 3/1eKTPOMarHUTHBIX BOJIH, UCTOUYHUKH CBeTa, O/M30pPYKOCTb M
JaTbHO30PKOCTD, CIIEKTPbI UCITyCKaHHUSI M TIOTJIOL[eHuSs, aibda-, 6eTa- U raMma-
W3/lyuYeHusl, U30TOMbI, s/lepHasi U TepMOsiiepHasi SHePreTUKa) U CUMBOJIMYECKUMN
3BIK (DHU3UKU TIPH PeIieHHH YUueOHBIX M MPaKTUUEeCKUX 3a7iau;

yBepeHHO  pa3/iiuaTh sBJeHUs1 (paBHOMepHOe U  HepaBHOMEPHOe
NpsSIMOJIMHEHOe [IBW)KeHHe, paBHOYCKOPEHHOe TIpSIMOJIMHeNWHOe [IBUXKeHUe,
cBoOO/IHOE Taj/ileHHe Tesl, [BWKEHWe 110 OKDPY>KHOCTH, B3aWMOJENCTBHE Te,
paBHOBeCcHMe MaTepuaqbHONM TOUKH, peakKTUBHOe [BI)KeHUe, HeBeCOMOCTD,
KonebarenbHOe /IBIDKeHWe (rapMOHMUeCKHe, 3aTyXalollde, BbIHYXK/€HHbIE
KonebaHUs), pe3oHaHC, BOJIHOBOE [BW)XeHHe (pacrpoCcTpaHeHHe M OTpakKeHHe
3BYyKa, MHTepdepeH s U Au(pakLys BOIH), NPSAMOJIMHENHOEe pacrpoCTpaHeHue,
OTpa)keHWe U TIpejioM/ieHHe CBeTa, [0/IHOe BHYTpeHHee OTpakeHHe CBeTa,
pa3nioykeHrWe O0esloro CBeTa B CHEKTP M CJIOKEHWe CIeKTPa/lbHBIX IIBETOB,
eCcTeCTBeHHasl  pa/IMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHEMYaToro  CIieKTpa
W3/IyueHHsi) MO OMNMCAHWID KX XapaKTepPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JIeMOHCTPHUPYIOIIUX AaHHOe (hr3ruuecKoe sIBIeHUE;

pacrio3HaBaTb  MpOsIBJieHWe  U3y4YeHHbIX  (U3WUeCKUX  SIBJIeHWM B
OKpY>KaroljeM mupe (B TOM uuc/ie (hu3udeckue siBJeHUs B MPUPOJE: MPUIUBBI U
OTJIUBBI, ABWKeHHe riaHeT COJTHEUHOM CHUCTEMbI, PeaKTUBHOE ABW)KEHUE >KUBBIX
OpraHM3MOB, BOCIIpUSITUE 3BYKOB >KUBOTHBIMM, 3eMJIeTpsiCeHUe, CeliCMUUecKue
BOJTHBI, IIyHaMH, 3X0, 1IBeTa TeJl, ONITHUYeCKHe SIBJIeHUs] B IpUpojie, O1omorunyeckoe
JleCTBUEe BUJAWMMOrO, YyJAbTPA(MOJETOBOTO W PEHTTeHOBCKOTO U3J/lyYeHUH,
€CTeCTBEHHbIM PaJIMOAKTUBHBIM (POH, KOCMUUECKHe JIyuM, paJu0aKTUBHOE
W3/lyueHrde TPUPOJHBIX MHUHEpasioB [elCTBHe paJliOaKTUBHBIX H3TyUeHUW Ha
OpraHu3M 4YejioBeKa), TPH 3TOM IePeBOAUTH TMPaKTUUeCKYI0 3afiauy B yueOHYIO,
BbIJIe/ISITh CYI|eCTBEeHHbIe CBOMCTBA (MPU3HAKU) (PU3NUECKUX SIBJIEHUM;

ONMCHIBaTh WM3yUeHHble CBOMCTBA Tel U (DU3UUECKUe SIBJIEHUS, UCIO0JIb3YS
dbu3rnuecke BeIWUMHBI (CpefHSIsT W MrHOBeHHass CKOpPOCTb Tefa TIpH



HEepPaBHOMEDHOM [IBW)KEHUU, YCKOpeHue, TepeMellleHre TIpU PaBHOYCKOPEHHOM
MPSIMOJIMHEIHOM ~ JIBWDKEHWM,  yIjioBasi ~ CKOPOCTb,  LIEHTPOCTPEMHUTEJIbHOE
yCKOpeHUe, CUla TPeHusl, CK/a YIIPYroCTH, CU/Ia TS)KeCTH, YCKOpeHre CBOOOIHOTO
naZieHus1, BeC TeJia, LIeHTP TSDKeCTH TBEPAOro TeJia, UMITY/IbC Tesd, UMITYJIbC CUJIBI,
MOMEHT CUJIbI, MexaHWuecKast paboTa ¥ MOIITHOCTh, TIOTeHI[MaTbHas SHepPTUs Tea,
TIO/IHATOrO HaJl TIOBEPXHOCTHIO 3eMJIU, TTOTeHIMaIbHAas SHEPrusi CKaTOW NPy KUHBI,
KUHETHWYeCKasi SHeprusi, IojiHasi MeXaHUuecKas SHeprus, MepuoJ; M uacToTa
KoiebaHu, TTepro/, MaTeMaTHUeckoro U TIPY>KMHHOTO MasiTHUKOB, [I/TMHA BOJIHBI,
I'POMKOCTb 3BYKa W BBICOTA TOHA, CKOPOCTh CBeTa, TOKa3aTe/b Ipe/iOM/IeHUs
cpefbl), TIDU  OMUCAHWKM TMPABWIbHO  TPAKTOBaTb  (PU3UUECKUM  CMBICI
WCIIO/Ib3yeMbIX BEJIMUMH, UX 0003HAueHUs] U eAUHUIbI (U3MUYEeCKUX BeJUUMH,
HaxoJUThb (POPMYJIbI, CBSI3bIBAIOLLIME JAHHYI0 (PU3NUECKYHO0 BEJIMUMHY C IPYTUMU
BeJIMUMHAMU, CTPOUTh TpayKu U3ydeHHbIX 3aBUCUMOCTeN (DU3NUeCKUX BeUUWH;

XapaKTepu30BaTb CBOWMCTBa TeJs, (PU3UUECKUe SIBJIeHUS W TIPOLIeCChI,
WCIIO/Tb3Ysl 3aKOH COXPaHEeHHWsI SHePTrUM, 3aKOH BCEMUPHOI'O TSATOTEHUSs, MPUHLIUIT
CyNepro3vlii CWJ/I, TPUHLIUIO OTHOCUTeTBLHOCTH ['anmusesi, 3akoHbl HBIOTOHa,
3aKOH COXpaHeHUsl UMIYJ/bCa, TeOpeMy O KWHETHUeCKOW 3Hepruu, 3akoH ['yka,
3aKOH bepHy/M, 3aKOHbI OTpa)KeHUsI W TpesioMJIeHUsi CBeTa, (hOpMYJy TOHKOU
JIVH3bI, TUVIAHETaPHYI0 MOZeJ/Ib aTOMa, HYK/IOHHYO MOJe/lb aTOMHOTI'O s/Ipa, 3aKOHbI
COXpaHeHUsI 3apsiJOBOr0 M MaCCOBOTO YMCes TMpHU SiePHBIX PeakLUsiX, NPU 3TOM
pa3uyaTh CJI0BeCHYH0 (D)OPMYJIMPOBKY 3aKOHA M er0 MaTeMaThuecKoe BbIpa)KeHUE;

CTpOUTh (PU3MUeCKre MOZe/r pealbHbIX 0OBEKTOB, IMPOLIECCOB U SIBJIEHUH,
BbIZIEJIATb TIPU 3TOM CYIIIeCTBEHHble M BTOPOCTEeIleHHble CBONCTBA OOBEKTOB,
TIPOIL[ECCOB, SIBJIEHWM, TIPUMEHATb (u3udyeckue Mojenu A  00bsSICHeHUs
(br3MUeCKUX MPOLIECCOB U pellleHrs yueOHbBIX 3a/ay;

OO0BSICHSTH (PU3MUecKUe siB/IeHHsI, TIPOLIeCChl U CBOWCTBA TeJl, B TOM UHMCJ/ie B
KOHTEKCTe CHUTyall[dd TpaKTUKO-OPUEeHTUPOBAHHOTO XapakTepa, W pelllaTh
KaueCTBeHHbIE 33/lau¥, B TOM uWC/Ie TpeOyole YHUCIeHHOTO OIleHUBaHMUS
XapaKTepHBIX 3HAaUeHWM (U3NUeCKUX BeJIMUMH, MPH 3TOM BBIOMpATh aZieKBaTHYHO
(br3UUeCcKy0 MOJesb, BbISIBJISATb MPUUKMHHO-CJ/Ie[ICTBEHHbIE CBSI3W W BBICTpauBaTh
JIOTUYECKYIO LEMOUKY PpacCy>XZAeHWM K3 2—3 IIaroB C OMNOpPOM Ha W3y4YeHHbIe
CBOMCTBA (hM3UYECKUX sIBIIeHUM, (hU3MUeCKUe 3aKOHbI, 3aKOHOMEPHOCTH U MOZIeJH;

yBepPEeHHO pelllaTh PACUETHBIE 33/jauM M0 U3ydyaeMbIM TeMaM Kypca (PU3KKH,
BbIOMpasi a/ieKBaTHYI0 (PU3NUeCKyl0 MOJe/ib, C MCIO0Ab30BaHHMEM 3aKOHOB W
dbopmyJ, CBsI3bIBAIOIIMX (PU3MUeCKre BeJIMUUHBI, 3allMChbiBaTh KpaTKOe YC/IOBUE U
pa3BEPHYTOe pellleHWe 3aflaud, BBISBISATh HEJOCTAIOIMIMe WM W30BITOUHbIE
JnaHHble, O0OOCHOBLIBATH BLIOOD MeTOZia pelleHWs 3ajiaud, HCI0Jb30BaTh
CMpaBOYHbIE [aHHbIE, IPUMEHSATh METO/bl aHa/ll3a pa3MepHOCTeM, UCMO/b30BaTh
rpagyuuecke  MeTO/bl  pellleHusl  3ajlay, [POBOJAUTH  MaTeMaThuecKue



npeoOpa3oBaHusl M paCyéThl, OIleHUBAaTh PEAJIMCTUYHOCTh MMOTYyYeHHOTO 3HAaueHUs
¢bu3MuecKo BeSMUYMHBI U OMpeJesisiTh pa3MepHOCTb (H3UUeCKON BeUUYUHBI,
TI0JTyUeHHOW TpU pellleHnH 3a/jauu;

pacrio3HaBaTth TpO0JieMbl, KOTOpble MO>KHO pellUTh T[PU TOMOIIH
bU3MUeCKUX MeTOZOB, W TIpejjaraTh OPHUEHTUPOBOYHBIA CIIOCOO pellleHus, B
ONMCAHWW  UCC/IeOBAaHWS  pacrio3HaBaThb  [IpOBepsieMOe  TPeArosioyKeHue
(rumote3y), OLleHMBaThb TMPaBU/IBLHOCTh TIOpsJKA TIPOBe/leHHsI HWCC/e/l0BaHus,
VHTEpIIpeTUPOBaTh MOy4YeHHbIN pe3y/bTar;

TIPOBO/IUTD OTIBITHI TI0 HaO/MOAeHNI0 (HU3NUeCKUX SIBIeHUN W (HrU3NUeCcKux
CBOMCTB Tesl (M3yueHHe BTOPOrO 3akoHa HbIOTOHa, 3aKOHA COXpaHeHHsl SHepruw,
3aKOHa COXpaHeHUsI WUMITyJ/bCa, JeMCTBUe 3aKOHa BepHy/iu M BO3HUKHOBEHHE
MOJBbEMHOM CHU/IBI KpbIZa, 3aBUCUMOCTb Tiepuoja KoseGaHuil TMpPY>KUHHOTO
MasiTHUKAa OT MacChl TIpy3a W JKECTKOCTU TIPDY)KWHBI M HE3aBUCUMOCTh OT
aMIUIMTY/Ibl MajbiXx KojiebaHui, TMpsSIMO/IMHeNHHOe paclpocTpaHeHWe CBeTa,
pasyioxkeHue 0e/loro cBeTa B CIEKTP, U3yueHHe CBOWCTB U300pa)keHHsl B TJIOCKOM
3epKajsie ¥ CBOMCTB M300pakeHUs rpeiMeTa B coOuparolieil ivH3e, HabropeHue
CTUIOIIHBIX W JTMHeMUaThIX CIIeKTPOB W3/TyueHusi): (opMyIMpoBaTh MPOBepsieMoe
npe/iriosio)keHrde  (TUIOTe3y) O BO3MOXKHBIX — pe3yJ/ibTaTaX  HaO/roeHuH,
CaMOCTOSITeJTbHO COOMpaTh yCTAaHOBKY M3 M30BITOUHOrOo Habopa oOopyzoBaHMS,
OTHMCBIBaTh X0/, OMbITa U (HOPMYIUPOBaTh BbIBOJbI;

MIPOBOIUThL TIPU HEOOXOAMMOCTH CEPHUI0 TPSMBbIX W3MEePeHUM, Oripejesss
cpefHee 3HaueHWe U3MepseMON BeMMUMHBI W Ofpefiesisisi  TOTPeliHOCTb
pe3y/bTaTOB TMpPsIMbIX H3MepeHui, 000CHOBBIBaThH BbIOOp criocoba W3MepeHMs
(u3mepuTenbHOTO TIpUOOpA);

TIPOBO/IUTb KOCBEHHbIE M3MepeHUs (PU3nueCcKUX BeJUUUH (CpeHsIsi CKOPOCTh
W YCKOpeHHWe Tejla TIpM PaBHOYCKOPEHHOM /IB)KEHWH, YCKOpDeHHe CBOOOJHOrO
nafieHusi, JKECTKOCTb  TPY)KUHBL, KO3(GULUEHT  TpeHUsi  CKOJIb)KeHUs,
MexaHuueckass pabora ¥ MOIJHOCTb, UacTOTa W TMepuof  KosiebaHui
MaTeMaTUUeCKOr0 W  TIPY)KMHHOTO ~ MasATHUKOB, (DOKyCHOe  pacCTOSTHUE
cobuparoileli /MH3BI W €€ OINThYeckass CWia, PaJUOAKTUBHBIA (OH) C
WCIO/Ib30BaHNMEM aHaJIOTOBBIX W LM(POBBIX MNPHUOOPOB: OOOCHOBBIBATH BHIOOP
MeTOZia W3MepeHUs, I[JIAaHMPOBaTh W3MepPeHUsi, CaMOCTOSITeJIbHO CoOMpaTh
9KCTIePUMEHTA/IbHYI0 ~ YCTAaHOBKY,  BBIUMC/ISTh ~ 3HaueHWe  BeMUMHBI U
aHa/IM3UPOBaTh TI0/yueHHbIe pe3y/bTaThl, OLleHWBAasi TMOTPEIIHOCTh Pe3yJ/bTaToB
KOCBEHHBIX U3MepeHul;

MIPOBOJIUTL 3KCIIePUMeHTa/IbHble MCC/Ie[0BAaHUS 3aBUCUMOCTEN (PU3NUeCKUX
Be/IMUMH (3aBUCUMOCTh TIYTA OT BpeMeHM MpH PaBHOYCKODEHHOM JBM>XeHuu Oe3
HavyaJbHOM CKODOCTH, 3aBUCUMOCTh CH/IbI TPEHHS CKOJBXEeHUs OT CHUJIbI
HOpMAa/IbHOTO JlaB/ieHus, TMepuoja KosjebaHWi MaTeMaThUueckoro MasiTHMKA OT



JJIMHBI HUTH, OIpefile/ieHNe yCKOpeHUsi CBOOOAHOTO TMajileHusi, MCC/iefoBaHKe
V3MeHeHUs] BeJIMUMHbI U HarpaB/ieHUs1 UHAYKLMOHHOIO TOKa, 3aBUCUMOCTb yTJjia
OTpakeHUs CBeTa OT yrja TaZieHus, yrja TIpeJioMJeHusi OT yI/a TMajleHus
CBETOBOTO Jyua, HCC/e/loBaHWe TPEKOB: M3MepeHHe SHepPruM YacTUllbl TI0
TOPMO3HOMY TyTH (110 (oTorpadusim)): COBMECTHO C yuuTeseM (hOpMYJHMPOBaTh
3a/lauy U TUIOTe3y MCC/Ie/J0BaHusl, CAMOCTOSITE/IbHO TJIaHUPOBATh UCC/Ie[JOBaHue,
CaMOCTOAITeJTLHO COOMpaTh JKCIIePUMEHTa/bHYI0 YCTaHOBKY, TIPe/CTABSTh
TI0/TyuUeHHbIe 3aBUCUMOCTH (PU3WUYECKUX BeIWUMH B BHUZe TaO/vi] U rpaduKOB,
OLIeHUBaTh MOTPEIIHOCTH, /ie/laTh BbIBO/bI 110 pe3yJ/ibTaTaM MCC/ie/l0BaHuS;

cobmroaTh mpaBwia Oe3omacHOro TpyJa Mpyd paboTe € J1abopaTOpHBIM
obopyoBaHuEM;

XapaKTepPU30BaTh MPUHIIUIIBI IeHCTBUS U3yUeHHBIX TTPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIeCCOB C OMOpPOM Ha WX onucaHus (B TOM
yucie: COUAOMETp, JaTYMKU TI0JI0’KeHHWsl, PacCTOSIHUSI U YCKODeHUs, paKeTa,
9XO0/I0T, OYKH, TIepPUCKOM, ¢oToarmapaT, MHUKDPOCKOI, TeJecKOI, OMNThUUeCKHue
CBETOBO/IbI, CIIEKTPOCKOI, Z03UMeTp, Kamepa BuibcoHa), UCMOJb3ys 3HAHUSI O
CBOMCTBAxX (hM3UUECKUX SIBJIEHWM W HeoOXoAuMble (hr3nueckre 3aKOHOMEPHOCTH,
WCII0/Ib30BaTh CXEMbl M CXeMaTUUHble DPUCYHKUM W3YUYEHHBbIX TeXHUYECKHUX
YCTPOMNCTB, W3MEPUTE/NbHbIX TIPUOOPOB U TEXHOJOTHUYECKHUX IIPOIIeCCOB TIpU
pellleHur y4eOHO-TIPAKTUUeCKUX 3a/lay, OMNTUYECKHEe CXeMbl [JIs1 TTOCTPOEeHMUS
M300pa’kKeHU B IVIOCKOM 3epKasie U cobuparolieii TMH3e;

TIPUBO/JUTH TpHMephl (HaX0AWUTh UH(OPMALMI0 0 MpUMepax) MpaKTU4ecKoro
WCTI0/Ib30BaHusl (PU3MUeCKUX 3HAHWM B TIOBCEJHEBHOMN »XU3HU /i1 oOecrieueHus
Ge3oracHoCTA TIpU OOpall[eHWH C TpUbopaMH U TeXHUUYECKUMH YCTPONCTBaMH,
COXpaHeHHUs1 37[0POBbsi U COOJIIOJeHUSI HOPM 9SKOJIOTUYECKOTO TIOBe/IeHUSI B
OKpY>Karolen cpejie;

OCYIIeCTB/IATh MOMCK WHMOPMaIuK (PU3NUecKoro co/iep>kaHusi B VIHTepHeTe,
CaMOCTOATe/TbHO (DOPMYJIMPYS TIOMCKOBBIM 3arpoC, HAaXO/UTh MYTH OIpefiesieHuUs]
JIOCTOBEPHOCTHU TMOJyueHHOM WHGOpPMAallUM Ha OCHOBE WMEIOLUXCS 3HAaHUW U
JOTIOJTHUTETbHBIX UCTOUHHKOB;

WCII0/Ib30BaTh TIPU BBITIOJTHEHUM YueOHBIX 3aJ/lJaHui Hay4HO-TIOMY/ISIPHYIO
UTepaTypy (pU3nueckoro cofiepkaHusi, CIipaBOUHble MaTepuasibl, peCypChl CeTH
VHTepHeT, B/a/ileTh TIpUEéMaMy KOHCTIEKTUPOBAHUSI TeKCTa, Mpeobpa3oBaHUs
vH(OpMalK1 13 OJJHOM 3HAKOBOM CHCTEMBbI B [IPYTYIO;

co3fiaBaTh COOCTBeHHbIe MUCbMEHHbIE U YCTHbIE COOOIIeHUsT Ha OCHOBe
WHGOpPMAI[UH U3 HEeCKOTbKHUX HUCTOUHHMKOB (DU3MUECKOTO CoZepyKaHus, IyOIMuHO
TIpe/ICTaB/IATh pe3y/bTaThl MPOEKTHOM W/IU UCC/Ie0BaTeIbCKOM eI Te/IbHOCTH TIpU
5TOM T'PaMOTHO MCIIO/Ib30BaThb W3YUEHHBIM TTOHATHUHHBIA arrapar W3ydyaemoro



pa3gena GU3UKKM U COTMPOBOXKJATh BBICTYIJIEHWE TIpe3eHTalueld C YuéToMm
0COOeHHOCTeN ayIUTOpPUX CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHNPOBAHUE
7 KIIACC

KomuecTBo yacoB JJIEKTPOHHBIe
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/nn Konrponbnsie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchl
Pa3zpen 1. @u3uka U eé po/ib B I03HAHMH OKPYJKaKOLero Mupa
1.1 Pdusrka — HayKa O [pupoje 2
1.2 dusnyecKue BeJTUUMHbI 4 3
1.3 EcTecTBeHHO-Hay4HbIN MeTO/, T03HaHKUS 2
Wtoro no paspeny 8
Pa3pen 2. IleppoHava/ibHbIe CBe/JeHUs 0 CTPOEHHUH BellecTBa
2.1 CrtpoeHue BelriecTsa 2 1
99 [IBr>kKeHMe 1 B3aUMO/IeMCTBUE YaCTHUL] 4 5
' BeleCTBa
2.3 ArperaTHble COCTOSIHUS BellleCTBa 1
Wtoro no paspeny 7
Paspgen 3. /IBvkeHne U B3auMo/ieCTBHE TeJl
3.1 MexaHuyeckoe JBUKeHUe 10 2
3.2 Nuepuus, macca, MIOTHOCTb 9 1
3.3 Cuna. Bugsl cun 15 1 3
Wroro no paspeny 34

Paspgen 4. /laB/ieHue TBEpPbIX TeJI, )KUAKOCTEH M Ta30B




41 [aBnenue. Ilepesaua faBieHys TBEPABIMU 5 5
' TeJlaMH, )KUJKOCTSIMU U ra3aMu
4.2 [aBrieHune XUAKOCTU
4.3 ATMocdepHoe /jaBieHMe 1
44 ,HEI\/JICTBITI.E JKUJKOCTH U Tras3a Ha 1o 3
MOTPY>KEHHOE B HUX TeJI0
Wtoro no pa3peny 28
Pa3pen 5. PaGoTa 1 MOIHOCTb. DHEpPrus
5.1 Pabora 1 MOII[HOCTh 1
5.2 [IpocThie MexaHU3MBbI 2
5.3 MexaHnuecKasi SHeprust 1
Wtoro no pa3zpeny 19
Pa3pen 6. IToBTopuTe 1bHO-000011aK0II{UIT MOAY/TH
6.1 [ToBTOpPHTE/ILHO-0000IIIAOIINI MOY/Th 6
Wtoro no pasgeny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 23




8 KV/IACC

KosinuecTBo yacos J/IeKTPOHHbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboThI paboTsI
pecypchbl
Pa3gen 1. TensioBble sAB/I€HUA
1.1 CTpoeHMe U CBOMCTBA BelljeCTBa 6
1.2 TerioBblie MPOLECCHI 33 1 6.5
Wtoro no paspeny 39
Pa3pen 2. DneKTpuyecKue U MarHUTHbIE SIB/ICHUS
21 OnekTpuyeckue 3apsbl. 3apsykKeHHble Tejia 9 1
' Y UX B3aUMO/IeHCTBYS
2.2 [TocTOSIHHBIN 371eKTPUUYECKUI TOK 31 1 10
2.3 MarsuTHsble sIB/IeHUs 11 2 4
24 OneKTpoOMarHUTHass UHAYKLIUSA 7 1
Wtoro no pasgeny 58
Pa3pen 3. IloBTOpUTE THHO-00001AIOIHI MOJY/TH
3.1 [ToBTOpPHUTE/TEHO-0000IIAOIIMI MOTY/Th 5
Wroro nio pasgeny 5
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 22.5




9 KV/IACC

KommuecTBo yacoB JJIEKTPOHHBbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI paboTsI
pecypchl
Pa3zpgen 1. MexaHnueckue sBJIeHHA
MexaHWueCcKoe IBWKeHHE U CII0COObI ero
1.1 30 1 4
OMNMUCAHUSA
1.2 B3aumogeiicTBre Ten 18
1.3 3aKOHbI COXpaHeHUs 15 1 2
Wtoro no paspeny 63
Pasgen 2. MexaHu4yecKHe K0/ie0aHus U BOJIHBI
2.1 MexaHnueckue KoeOaHUs 8 3.5
2.2 MexaHWuecKre BOJIHbI. 3BYK 10 3
Wtoro no paspeny 18
Pa3pen 3. D1eKTpoMarHuTHoOe 110J/1€ ¥ 3/IEKTPOMarHUTHbIE BOJIHbBI
31 OJIeKTPOMarHUTHOe T10J1e U 6
' 3/1eKTPOMAarHUTHBIE BOJIHBI
Wtoro no paspeny 6
Pa3pen 4. CBeToBbIe AB/IEHUS
4.1 3aKOHBI PacripoCTpaHeHUs CBeTa 2
4.2 JIVH3BI ¥ ONITUYECKHe TIPUOOPHI 1
4.3 PasioykeHrie 6esioro cBerta B CIIEKTP 1




Wtoro no pa3zpeny 16
Pa3pgen 5. KBaHTOBbBIe iB/IeHUS
5.1 VcrniyckaHue U OIJIOIeHUe CBeTa aTOMOM 4 1
5.2 CtpoeHune aTOMHOrO szpa
5.3 fAnmepHbie peakiuu 7
Wtoro no pa3zpeny 16
Pa3pen 6. IToBTopuTe 1bHO-000011aK0II{UI MOAY/IH
6.1 MexaHnueckue siBeHUs (IOBTOPUTEIBHO- 6 3
' 0006LIAOIUI MO/ /Ib)
6.2 TeruioBble siB/ieHUs (IOBTOPUTETBHO- 3
' 0000IIarOII1I MO/Y/Ib)
6.3 OneKTpOMarHUTHBIE sSIB/IeHUS 3 1
' (MoBTOPUTETHHO-000011[AFOIIN MOZY/Tb)
6.4 CBeTOBbI€ siB/IeHUs (TOBTOPUTEIBHO- 1 1
' 0000IArOLL1I MOY/Ib)
6.5 [ToBTOpUTE/TEHO-0000IIAIOIIN MOY/Th 4
Wtoro no paspeny 17
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 26.5







ITIOYPOYHOE IVNTAHUPOBAHUE

7 KIIACC
KomuecTBo yacos JJIEKTPOHHbIe
No Aara nudpoBbie
o Tema ypoka Beero KonTposbubie | IlpakTnueckue | H3yUYeHH 06pasoBaTeLHbIE
padoThI padoThI A pecypen1
1 ®du3KKa — HayKa o ripupoze. fABneHus 1
TIPUPO/IbI
2 dusnyeckue sBJeHUs 1
dusnueckue BeMurHbL. Pa3MepHOCTb.
3 dwusnyeckre MprUOOPLIL. [TorpenrHoCcTy TIpU 1
TIPSIMBIX U3MEePeHUsIX
Ypok-uccienosanue "3mepenue
4 JTMHEMHBIX pa3MepOoB Tes U TPOMEeXXYTKOB 1 1
BpeMeHu"
. JIabopaTopHasi pabota "VI3mepeHue 1 1
00BEMa )KUKOCTH U TBEPAOTO Tesia"
5 JlabopatopHasi pabota "OmnpezieneHye 1 1
pa3mepoB MaJsibIX Tesa. Metoz psfoB"
MeTtozb! Hay4yHOro rosHaHus. OnucaHue
7 (br3MUecKUx SIBIeHHUH C TTOMOILIBIO 1
Mojenen
Ypok-uccnenosanue "IIpoBepka
3 TUIIOTe3bl: 1aJIbHOCTh T10J16Ta 11apUKa, 1 1
MyI[eHHOTO TOPU30HTA/IbHO, TeM 0OJbllIe,
yeM OoJIblIIe BBICOTA MTyCKa"
9 Ctpoenue BelecTBa. OIbITHI, 1




AOKa3bIBarolne JUCKpeTHOe CTPpOeHHEe
BeleCcTBa

10

JIabopaTtopHasi pabota "OrieHKa AraMeTpa
aToMa MeTO/[OM PsiZioB (C MCIO/Ib30BaHUEM

¢doTtorpaduii)”

11

Ypok-uccnenoBanue "HabmrogeHue
TeIIOBOT0 paclIpeHus ra3oB. OMNbIThI 10
00OHapY>KEeHHIO JIeUCTBUS CHJT
MOJIEKYJISIPHOT'O TIPUTSDKeHUs "

12

[BwkeHue yactul] Bewjectsa. Juddysus.
bpoyHOBCKOe BI)KeHue

13

Ypok-uccnenopanue "HabimoeHue u
00BbsicHeHHe OPOYHOBCKOTO JIBVKEHUS U

mubdy3un”

14

B3auMozeiicTBre yacTUL] BelljecTBa:
TIPUTSDKEHWe U OTTaJKUBaHHe

15

ArperarHble COCTOSIHUS BellleCTBa.
Oco6eHHOCTH arperaTHbIX COCTOSTHUH
BO/Ibl

16

Mexannueckoe asvxeHue. [1yTs,
TpaeKTopusl, repeMelLeHre

17

PaBHOMepHOe 1 HepaBHOMepHOe
JBwkeHure. CKOpOCTb

18

HaxosxzeHre cCKOpoCTH, ITyTH U BpeMeH!
IIpY PaBHOMEPHOM MPSIMOJIMHENHOM
JIBYDKEHUU

19

JlaboparopHas pabota "OmnpejeneHre
CKOPOCTH PaBHOMEPHOTO JIBUKeHUs"




I'padmiku PSIMONMHEIHOTO paBHOMEPHOTO

20
JIBIDKeHUst

71 Perenue 3asau o TeMe "PacueT cpefHel
CKOpoCTH"
JlabopatopHasi pabota "OmnpezienieHve

22 CpefiHeli CKOPOCTH CKOJIbKeHHsI OpycKa
WJ/TU 11apyKa M0 HaKJIOHHOM MJI0CKOCTH"

73 OtHOCUTeNBHOCTD ABWXKeHUs. CrioyKeHue
CKOPOCTel IpH MapasiieslbHOM [IBUYKEHUU
[Tonyuenuve u aHanu3 rpavKoB

24 3aBUCUMOCTH IIyTH U CKOPOCTH [BU)KEHUS
OT BpeMeHU
Pemmenue rpadrueckyx 3aj1au no Teme

25 "Mexanuka. PaBHOMepHOe
TIPSIMOJIMHEIHOe /IBI)KeHUe"

26 SABnenue uHepLUU. 3aKOH MHEPLUU
B3aumogencTBue Ten Kak IpUUMHa

57 M3MeHeHHs1 CKOpoCTH. Macca Tesa Kak
Mepa UHepPTHOCTH TeJla Mpu
MOCTYNaTe/IbHOM JBH)KEHUHN

)8 Ypok-uccienosanue "CpaBHeHVe Macc 110
B3aUMOZEUCTBUIO Ten"

29 [InoTHOCTH BeljecTBa

30 JlaboparopHas pabota "OmnpefeneHre
TUIOTHOCTHU TBEPZOTO Tesa"

31 Peruienue 3azau o teme "Macca Tena.

[1notHOCTS BelrjecTBa"




CMecH U CI/IaBhI. HOBEPXHOCTH&H nu

32 JIHelHas IJIOTHOCTh
[ToaroToBKa K KOHTPO/ILHOM paboTe 10
TeMme "dusrka — HayKa 0 mpupoje.

33 [TepBOoHaua/ibHbIE CBEIEHUS 00 aTOMHO-
MOJIEKY/ISIPHOM CTPOEHHH BellecTBa.
MexaHuka"

KoHnTpospHast pabota no Teme "®dusnka —

34 Hayka o npupoze. IleppoHavaibHble
CBefleHus1 00 aTOMHO-MOJIeKY/IIPHOM
CTPOeHUH BelllecTBa. MexaHuka"

35 Cuna. fIBnenue tarorenus. Cusa TsKeCcTH

36 N3o6pakenue cus. PemeHne 3asau 1o
TeMe "OmnpesiesieHre CUJIBI TsKeCTH"

37 Cwuna ynpyroctu. 3akoH ['yka

38 Bec tesna. Ismepenue cui. JJuHamoMeTp
Ypok-uccnenoBanue "HabmrogeHue

39 H3MeHeHUs1 CKOPOCTH I1pU
B3aMMO/IeNCTBUMU Ten"

40 Pewrenuie 3azau o teme "Cusia ynpyrocrtu.
Bec Tena"

JlaboparopHast pabota "OmnbIThbI,

41 JIeMOHCTPUPYIOL1e 3aBUCUMOCTb
pacTskeHus (fedopmaliin) Npy>KUHBI OT
TIPUI0KEHHOM CUJIbI"

42 Cwuna TpeHust

43 Crnoxxenue cui. PaBHoielCTBYO1Last Crsia




Pemienne 3anau o teme "Ciio)keHHe CHUIIL.

44 PaBHoielicTBYO1Iast cusa"

45 Perenue 3azau no tTeMe "B3aumMopeiicTBue
Tesl. Cuiibl B MeXaHUKe"
Peruienue 3az1au ro teme "Cua TpeHus".

46 Ypok-uccnefoBaHue o TeMe
"UccnenoBanyvie 3aBUCUMOCTH CHJTbI
TPeHUs1 OT MJIOIIA/I CONTPUKOCHOBEHUS"
JlabopatopHasi paboTa "OmbITHI,
JIeMOHCTPUPYIOLLKE 3aBUCUMOCTb CUJIbI

47 TPeHUs CKOJIb)KeHUs OT CUJIbI JaB/IeHUs U
XapakTepa COIPUKaCaroINXCs
roBepxHocTein"

48 Pelienue 3azau 1o teme "B3aumopeiicTBue
Tes. CWibl B MeXaHUKe"

49 KonHTponbHast paboTa 1o Teme
"B3aumopeiicTBue Ten"

50 [aBneHue TBEpABIX Tesl

51 Ypok-3kcriepuMeHT "CriocoObI
orpe/iesieHus1 1aB/ieHusl TBEPJOro Tesa"

59 Ypok-uccienoBanue "3aBUCUMOCTb
JlaBjieHus rasa oT Temreparypsl”

53 [aBneHue >XKUAKOCTeHN U ra3oB. 3aKOH
[Tackasns

54 [THeBMaTHUeCKHe yCTPOMCTBA

55 3aBUCUMOCTb /IaBJIEHUSI )KUJIKOCTU OT

/1y OWHBI




56

I'uapocTaTUuecKuii mapajokc

Ypok-tipoekT "M3yueHue coobIIaromxcs

57 .
COCY[I0B

58 Ypok-koH(epeHLus "T'rapaBarueckue
MeXaHU3MbI"

59 Vcrionb30BaHue BBICOKUX JABJIEHUM B
COBPEMEHHBIX TeXHOJIOTUSIX

60 Pemenune 3azmau o teme "/laBiieHue
SKUJIKOCTH"

61 ATMocdepa 3eMM U IPUUMHBI €€
CylLleCTBOBaHUS

62 Ypok-uccnenosanue "lIposiBiieHue
JleficTBUsI aTMOC(EepHOro AaByieHus "

63 V3mepeHurie aTMOC(EpPHOTO /1aB/ieHUs.
OmneiT Toppuueu
3aBUCUMOCTb aTMOC(HEPHOTO JaB/IeHHs OT

64 BBICOTHI Ha/| YPOBHeM Mopsi. [1pubops! fjist
r3MepeHusi aTMOC(hepHOro JiaBieHus

65 bapomeTtp-anepous. ATMochepHoe
JlaB/ieHHe Ha pPa3/IMYHbIX BbICOTAX

66 BeiTankuBaroias cuia. 3akoH Apxumeza

67 Perienue 3azau 1o teme "3akoH
Apxumena"
YPpok-ucciiefoBaHue

68 "JKcriepuMeHTaIbHOe 0OHapyKeHue

JleVICTBUS )KUJKOCTH U rasa Ha
MIOrpy>kKeHHoe B HUX TeJso"




JlaboparopHas pabota "OmnpefesneHre

69 BbITA/KMBalOIL[el CUJIbl, eUCTBYIOIIe Ha
TeJ0, TIOTPY>KeHHOe B )KUJKOCTh"

70 [1naBanue Ten
JlabopatopHasi pabota "VccnenoBanue

71 3aBMCUMOCTH Beca TeJia B BoJie OT 00beMa
MOTPY’KeHHOW B XKUJIKOCTb 4acTH Tesa"

72 BosapyxormiaBanue. [1naBanue cyzoB

7 Pemienue 3amau mo TeMe "3akoH
Apxumepa. Y cioBus Ij1aBaHus e
Perenue 3ajau o teMe "/leiicTBue

74 JKAJKOCTH Y ras3a Ha [Orpy’KeHHOe B HUX
Teso"
Ypok-npoekt "KoHCTpyHpoBaHue

75 apeoMeTpa WU JIOAKU U Orpefie/ieHue
rpy30nofbémMHoCTH"
[ToaroToBKa K KOHTPOIBHOM paboTe 110

76 TeMe "/laBrieHUe TBePbIX TeJl, )KUJIKOCTel
Y ras3os"

77 KonTtponbHas pabora o teme "[laBieHne
TBep/bIX TeJ, )KUJKOCTeH 1 ra3oB"

78 MexaHnueckasi pabora

79 MouHocTb

80 PerieHue 3a/1au Ha oripeZiesieHre paboThl U
MOILIHOCTH

81 PaboTa CU/bI TSDKECTH Y CHJTBI TPeHHs

82 Ypok-uccnenopanue "PacyéT MOIIIHOCTH,




pa3BUBaeMoii IpH MoALEMe 10 JiecTHULe"

83 [IpocThie MexaHU3MBbI

84 MowmeHT cussbl. IIpaBuio MOMeHTOB
JlabopaTopHasi paboTa "M3yueHue ripaBua

85 phluara /jisi MoABMKHOTO U HEOJIBU)KHOI'O
6/10K0B"

86 "30/10TO€ TIpaBUIO" MeXaHUKH
Peruenue 3az1au 1o Teme "30/10T0E

87 rpaBu/io MexaHuku'" / Bcepoccuiickas
rpoBepouHasi paboTta
Perienue 3az1au o Teme "PaboTa cHib

88 TSDKeCTU Y cuiibl TpeHus" / Bcepoccuiickas
npoBepoyHasi pabora

89 Ypok-ripoekt "[IpoekTrpoBaHue
TIOJIMCIIACTOB C 3a/laHHBIMU [TapaMeTpamu’
Ypok-koHbepeHius "TIpocTbie

90 MeXaHU3MbI B ObITY, TEXHUKE, )KUBBIX
opraHusmax"

01 KosdduimeHT nose3Horo gelcTBus
TPOCTBIX MEXaHU3MOB
JlaboparopHas pabota "OmnpefeseHre

92 KII/l moABUKHOTO ¥ HETIOABUXKHOTO
6/10K0B"

93 Mexanudeckasi sHeprus. Kunetudeckas u
MOTeHL[MalbHasi SHePruUs

94 3aKOH COXpaHeHUs] MeXaHUUeCKOu

JHEPruu




Ypok-3KcriepuMeHT "DKCriepuMeHTalbHOe
orpeie/ieHue U3MeHeHUs] KWHEeTUUeCKOUN U

95 MOTeHLMaIbHOW SHEPrUM MPU CKaTbIBAHUH L 1
TeJa Mo HaKJIOHHOW TMJI0CKOCTH"
96 [ToaroToBKa K KOHTPO/IbHOM paboTe 10 1
Teme "PaboTa 1 MOIIHOCTb. DHeprus"
97 KoHntposeHast paboTa no Teme "Pabora u 1
MOILIHOCTb. DHeprus"
98 PaboTa ¢ TekcTaMu 1o TeMe 1
"MexaHn4eckoe ABWXeHue"
99 Pabora c Tekcramu 110 TeMe "CTpoeHHe 1
BelecTBa"
100 PaboTa c Tekctamu 1o Teme "Cusbl B 1
npupoge"
101 PaboTa ¢ TekcTamu 1o Teme "JlaByieHue 1
TBEPABIX TeJs, )KUJKOCTeU U ra3oB"
102 Pabora c TekcTamu 10 TeMe " DHeprusi. 1
[IpocTeie MexaHHU3MBbI"
OBHIEE KOJIMYECTBO YACOB I10 100 23

I[TPOI'PAMME




8 KV/IACC

KomuecTBo yacoB JJIEKTPOHHbIE
No Aara nudpoBbie
o Tema ypoka Beero Kontponbnbie | IlpakTuueckue | H3y4YeHH 06pasoBaTeNbHbIE
paboThI paboThI A pecypesI
OCHOBHBIEe 110JI0)KeHUs] MOJIEKYJISIPHO-
1 KUHETUYeCKOU TeOPUU U UX OIbITHbIE 1
TOATBePIKeHUs
2 Macca 1 pasmep aTOMOB U MOJIEKY/I 1
3 Mogenv TBepAOro, }XUAKOro 1 1
ra3o000pa3HOTo COCTOSTHUM BelljecTBa
Ypok-koHbepeH1us "Kpucranidueckue u
4 amop@Hslie Tesna. ['paden. [TonyueHue 1
HUCKYCCTBEHHBIX a/IMa30B"
5 CmauunBaHMe ¥ Kalu/uIsiPHOCTb. 1
[ToBepXHOCTHOE HaTsKeHHe
TernioBoe pacipeHue U ckarve 1
TeruioBoe fBUwKeHVe. TemnepaTypa 1
TemriepaTypHble 1IKa/bl 1
9 BHYTpeHHsIs1 9HEPTHS ¥ CITOCOOBI eé 1
HM3MEeHeHUsI
10 Buppl Terionepesauu 1
Ypok-koHbepeHuus "Vcnonb3oBaHue
11 TeI/IOBBbIX CBOMCTB BellleCTB U MaTeprasioB B 1
1[eJIX SHeprocoepekeHus "
12 KonruecTBO TennoThl. Y febHast 1




TeIJIOEMKOCTb

13

Ypok-uccnegosanue "I[IpoBepka ruroresbl
JTMHEMHOW 3aBUCUMOCTH JJTUHBI CTOIOMKA
JKUJIKOCTU B TEPMOMETPHUYECKOl TpyOKe OT
TeMIeparypsl"

14

YpaBHeHHe TeryioBoro banaHca.
Teryioo0MeH ¥ TeTIOBOe paBHOBecHe. 3aKOH
Herorona—Puxmana

15

JlabopartopHasi pabota "VccnenoBanue
sIBJIEHUs TeTyIo00MeHa TIPH CMelLNBaHUH
XOJIOZHOU Y Topsiuer BoAbI"

16

Perenue 3agau no teMe "TernnooOMeH u
TeIJIOBOe paBHOBecHe"

17

JTaboparopHasi pabota "OmnpezesneHue
KOJTMUeCTBa TeIJI0ThI, OTyUeHHOT 0 BOZOU
TIPH TeTyIoo0MeHe ¢ HarpeTbiM
MeTa//TAUeCKUM LIWJIUHAPOM"

18

IInaByieHye U oTBepeBaHue
KPUCTA/I/IMYECKUX BelLleCTB. Y e/bHasi
TeIu10Ta I/IaB/IeHUs

19

Pemenue 3amau no Teme "IlnaBieHuve u
OTBep/ieBaHue KPUCTa/VIAUeCKUX Ten"

20

JIabopaTopHas pabora "OmnpeneneHve
A
yZe/IbHOM TeIIoThI MJ1aB/ieHus Jibja"

21

Ypok-uccienosanue "CpaBHeHYe IPOLECCOB
TI/IaB/IeHUs] KPUCTA/IJIMYECKUX TeJl U
pa3sMsryeHus Npy HarpeBaHUM aMOP(HBIX

TeJl




[Tapoobpa3oBaHue U KOHZeHCaLUs.

22
Ncnapenne
Kunenue. Y jenpHasi TernioTa

73 napoo6pa3oBaHusl. 3aBUCUMOCTh
TeMIlepaTypbl KATIEHUs OT aTMOC(HepPHOro
JlaBJieHusI

24 Permienue 3ajau 1o Teme "Tlapoo6pa3oBaHue
Y KureHve"
Ypok-uccnenoBanue "OObsicHeHHE

25 3aBHCUMOCTH TeMIIepaTyphl KAUTIeHUS OT 1
JaByeHus"

6 HacpIiieHHbINW 1 HeHaChIIeHHbIN T1ap.
BnaxxHocTts BO3yxa
Bia)xHOCTB BO3/jyXa U eé u3MepeHue.

27 JlabopatopHasi pabota "OmnpepeneHve 0.5
OTHOCHTE/TbHOM BIIaXKHOCTH BO3/yXxa"

28 Pemenue 3amau no Teme "Bia)kHOCTB"
PemeHue 3a/jau v aHa/n3 CUTyaLu,

29 CBSI3aHHBIX C SIBJIEHUSIMU UCTIaPEHUS U
KOH/IeHCaLuu

30 OHeprus TOIIMBa. Y [ie/ibHas TerioTa
CropaHusi

31 [TpUHLIUATIBI paOOTHI TETITIOBLIX ABUTATE/eH

39 [TapoBast TypOuHa. [IBurartesib BHyTPeHHETO
CropaHusi

33 KII[I TerioBoro geuraresis

34 Pemenue 3azau nno teme "KII/J TersioBoro




JaBuraresist'”

Ypok-koHbepeHius "TersioBbie ABUTaTeN

35 Y 3allUTa OKpYy)Karolen cpesibl”

36 TerioBbIe [OTEPU B TEIIOCETAX

37 3aKOH COXpaHeHMs U MpeBpalleHrs SHePruu
B MeXaHWYeCKUX Y TeIJIOBbIX MpoLeccax
[ToaroToBKa K KOHTPO/IBHOM paboTe 110 Teme

38 "TerioBble siBeHUs. VI3MeHeHMe
arperaTHbIX COCTOSIHMM BelljecTBa"
KoHTponbHasi pabora 1o teme "TerioBbie

39 siBIeHus1. VI3MeHeHMe arperaTtHbIX
COCTOSIHUM BelllecTBa"

40 OnexkTpu3aLy Tesl. JIBa pojia 3apsizioB
Ypok-uccienosanue "Mccnenosanuve

41 CIIOCOO0B pPa3/TMUHBIX BEIleCTB
HAa>3JIeKTPU30BbIBATHCAH"

42 B3aumopencTBre 3apsyKeHHbIX Tesl. 3aKOH
KyJsiona
JneKTpuyeckoe rnoJse. HanpsskEHHOCTD

43 3/1eKTprUUecKoro moss. [IpuHumn
CYTIepMO3ULIUU 37IEKTPUUYECKUX TT0Teil

44 Hocurenu anekTpuueckrx 3apsioB.
OnemeHTapHbll 3apsis. CTpoeHre aToMa

45 3aKOH COXpaHeHUs 3JIeKTPUUeCKoro 3apsza

46 [IpoBOAHMKM, IU3TIEKTPUKU U
TOJTyTIPOBO/JHVKU

47 Ypok-kKoHbepeHLys "OneKTpr3aliys B




TOBCeHEBHOM »KU3HU"

Perienvie 3azjau 1o teMe "3aKOH COXpaHeHUs!

48 3/71eKTPHAYECKOro 3apsza” 1

49 ONeKTpUYeCcKrr TOK. MIcTOUHHUKM 1
3JIEKTPUYECKOr0 TOKa
Ypok-uccienosanue "VMccnenosanuve

50 JIeMCTBUS 3JIEKTPAYECKOrO IO/ Ha 1
IPOBOJHUKU U JU3IEKTPUKU"

51 OneKTpUuecKuii TOK B MeTasliax 1

52 ONeKTpUYeCKUM TOK B )KUAKOCTSIX U rasax 1

53 OneKTpuyeckas Liellb 1

54 Cuia Toka. AMIiepMeTp 1

55 DJIeKTpUYeCcKoe HarpsbkeHue. BosbTMmeTp 1
JlaboparopHasi pabota "Cbopka 1

56 WCITIbITaHYe 3/IeKTPUUeCKO! Liernu 1
ITIOCTOSIHHOT'O TOKA"

57 3aBUCUMOCTb CUJIbI TOKA OT HalpsDUKeHUs. 1
3akoH OMa /111 y4yacTKa Ljernu
JlabopartopHasi paboTta "VccnenoBanuve

58 3aBUCHMOCTH CHJ/IbI TOKA, NPOTEKAaOILero 1
yepe3 pesncTop, OT HalpsDKeHUs Ha
pe3ucTope U CONPOTUBJIEHHUS pe3ucTopa”

59 OneKTpuyeckoe CONpOTUB/IEHHE. Y Ie/IbHOe 1
CONPOTHUB/IEHUE

60 JTaboparopHast pabota "OmnpezeneHue 1
Y eJIbHOI0 COIPOTUBJIEHUS TIPOBOJAHUKA"

61 Peluienue 3azau 1o TeMe "' DyIeKTPUUYECKOE 1




COTPOTHUBJ/IEHUE. Y leJIbHOe COTPOTHB/IeHUe"

62

Peruenue 3azau ro teme "3akoH Oma"

63

HOCJ’I@AOB&T@HBHOE U MapaJ/ijieJIibHOe
coeviHeHMs IMPOBOAHUKOB

64

JTaboparopHast pabota "TIpoBepka npaBu/ia
CJIO’KEeHUST HaTIPsDKeHWH TIpU
TI0C/Ie/0OBaTe/IbHOM COeJUHEHUH /IBYX
pe3ucTopos”

65

Peitienue 3amau 1o reme
"[TocnmemoBaTebHOE U T1apasie/ibHOe
COeTMHEeHUsI TIPOBOIHUKOB"

66

JTaboparopHasi pabota "TIpoBepka mpaBu/ia
JU1s1 CUJIBI TOKA TIPU MapaJsiyie/IlLHOM
COeJUHEeHUU Pe3UCTOPOB"

67

PelieHue 3a/jau Ha IpUMeHeHYe 3akoHa OMa
JUTL Pa3/IMYHOTO COeJUHEHHs TIPOBOJHUKOB

68

O/ C v BHyTpeHHee CONPOTHUBIIEHVE
VICTOYHMKA TOKa. 3aKOH OMa /1151 IT0JTHOU
Ljernu

69

Peruienue 3azau ro teme "3/1C, BHyTpeHHee
COIMPOTHUB/IEHVEe UCTOYHHKA TOKA. 3aKOH OMa
JI1s1 TIOJIHOM 1jernu”

70

JTaboparopHast pabota "Onpegenenre 31C
Y BHYTPEHHEro COMPOTHB/IEHUS] HICTOUHHKA
TOKa"

71

[TpaBuna Kupxroda

72

JlaboparopHasi pabota "TIpoBepka npaBusI
Kupxroga"




73

Ypok-ucciengosanue "V3yuyeHue BOJIbT-
aMIepHbIX XapaKTePUCTUK HeJTMHEeMHbIX
3/71eMeHTOB"

74

PaboTa 3/1eKTprHueckoro Toka. MomHoCTh
3/IeKTPUUECKOro TOKa

75

JIabopatopHasi paboTta "OmnpeieneHve
pabOoThI ¥ MOIIIHOCTH 3/IEKTPHUECKOTr0 TOKa"

76

3akoH [Ioyns-Jlenna. ITorpebutenu
3JIeKTPUUeCKOoro Toka. Kopotkoe 3aMbIKaHue

77

Ypok-KoHbepeHiys "OObsICHEHHE U
TIPUHLIUI JIeVCTBUS JOMALLHUX
3/IeKTPOHArpeBaTe/IbHbIX IPUOOPOB"

78

[ToaroToBKa K KOHTPO/IBHOM paboTe 10 Teme
"DnekTpruueckure 3aps/bl. 3apsUKeHHbIe TeJla
1 UX B3auMoielcTBUs. [TocTOSTHHBIN
3/1eKTPUUeCKUM TOK"

79

KoHTtponbHast paboTa 1o Teme
"DnekTpuueckue 3apsiJbl. 3apsUKeHHbIe Tesa
1 UX B3auMoielcTBUs. [TocTOSTHHBIN
3/1eKTpUUeCKUi TOK"

80

ITocTossHHBIE MarHUTBLI. MarHUuTHOE moJie
3eM/I1 U ero 3HaueHue AJI XKW3HU Ha 3emne

81

Ypok-ucciegosanue "M3yyeHue
MarHMTHOTO M0JIs1 IOCTOSIHHBIX MarHUTOB
TPy X 00beJUHEHUU U pa3/leIeHHN.

BI/IBYBJ'II/BEIL[I/IH M0J151 HOCTOSTHHBIX MarHUTOB'

82

OmnsiT Opcresa. MarHuTtHoe 1ose
3JIEKTPUYECKOr0 TOKa




OnbIT AMriepa. MarHuTHoe 1oj1e KaTyLIKHU C

83 TOKOM. [IpmMeHeHMe 3/1eKTpPOMarHuToB B
TeXHUKe

a4 Cuia Amriepa u oripefiesieHUe eé
HaripaB/eHUsI

85 Pewrenve 3azau no treme "Cuia Amriepa u
ornpeziesieHUe eé HarpaB/ieHus"
ONeKTpOo/IBUraTesib MOCTOSIHHOTO TOKaA.

86 Vcrionb3oBaHue 371eKTpoJBUTaTeen B
TeXHUYEeCKHX YCTPOUCTBAX U Ha TPAHCIIOpPTe

87 Bcepoccutickas poBepouHasi paborta

88 Bcepoccutickasi mpoBepouHast pabota

89 JIabopatopHasi paboTta "V3yueHue AelCTBUS
MarHuTHOTO T10Jis1 Ha TMPOBO/IHUK C TOKOM"

90 Ypok-koHbepeHuus "TIpakTuueckoe
TPUMEHEeHHe 371eKTpo/iBUraTesnein”

91 JlabopatopHasi pabota "KoHCTpyupoBaHue 1
H3yueH! ThI 3JIEKTPOBUTaTe ISl

3yueHue paboThI 37IEKTPO atens"

92 JlaboparopHas pabota "M3mepenne KI1/]
3/1eKTPO/BUTaTeTbHOW YCTaHOBKU'"

93 OnbiTel Papaziesi. 3aKOH 371eKTPOMarHUTHOM
nHaykuuu. [Ipasusno JleHia
Ypok-uccienosanue "Vccnenosanuve

94 M3MeHeHWl 3HaueHus U HarlpaB/leHusI
WHYKLMOHHOI'O TOKA"

95 Peruienue 3aziau 1o TeMe "3akoH

3/1eKTPOMAarHUTHOM UHAYKIMK. [IpaBuio




JleHua"

OnekTporeHepatop. Crioco0sI MoydeHus

96 1
3/1eKTPO3HEePruu
Ypok-KoHbepeHLys "31eKTPOCTaHIIUU Ha

97 BO300HOBJISIEMBIX UCTOYHHKA YHEPTHH. 1
[Tpo6aembl 3Kosioruu. ToTTMBHBIE
3/IeMEeHTHI U 37IeKTPOMOOHIH"

98 KoHTponbHast paboTa "3neKTpoMarHuTHbIe 1
SIBJIEHUS "

99 PaboTa ¢ Tekctamu 110 Teme "TersioBble 1
sIBJIeHUS"
PaboTa ¢ TekcTamu 1o Teme

100 "DneKkTprueckyre 3aps/bl. 3apsyKeHHbIe TeJla 1
1 UX B3aUMo/lelicTBre"

101 Pabora c Tekcramu 110 TeMe "TToCTOSHHBIM 1
3/1eKTpUUeCKUM TOK"

102 PaboTa ¢ TekcTamu 110 TeMe "MarHUTHbIE 1
SIBJIEHUSI U 3JIeKTPOMarHuTHast UHAYKLuUs"

OBHIEE KOJIMYECTBO YACOB I10 102 99 &

I[TPOI'PAMME




9 KV/IACC

KosnuecTBo uacos J/IeKTPOHHbIE
No Aara nudpoBbie
o Tema ypoka Beero Kontponbnbie | IlpakTuueckue | H3y4YeHH 06pasoBaTeNbHbIE
paboThI paboThI A pecypesI
MexaHnnueckoe BrkeHne. MaTepuanbHas
1 Touka. CriocoObl onvcaHus 1
MeXaHUUeCKOro JBM)KEeHUS
’ Cucrema orcueta. OTHOCUTEIBHOCTD 1
MeXaHUUYEeCKOTO /IBHKEHUSI
3 BekTopHbIe BeTMUMHBI, OTlepaLiuu C 1
BEKTOpPaMH, MPOeKLIMH BEKTOPOB
4 Pasivyc-BeKTOp MaTepuaabHOM TOUKH, 1
repemMelieHre Ha MJI0CKOCTH
5 PaBHOMepHOe NpsSIMOJIMHEeNHOe JBYKEeHNe 1
6 Pelienue 3azau ro teme "PaBHOMepHOe 1
NIPSIMOJIMHENHOe JIBIKeHue"
HepaBHOMepHOe npsiMOIUHENHOe
7 IBrkeHue. CpeiHsisi U MTHOBEHHast 1
CKOPOCTb TeJjla [P HePaBHOMEPHOM
JIBIDKEHUU
JlaboparopHas pabota "OmnpejeneHre
3 CpefiHell CKOPOCTH CKOJIbKeHHsI OpycKa 1 1
WU [IBW)KEHUS 1L1apUKa 10 HaK/IOHHOM
TJIOCKOCTH"
9 PaBHOyCKOpeHHOe NpsSIMOTMHENHOe 1

JBW)KeHue. Y CKopeHue




10

CKOpOCTb PaBHOYCKOPEHHOT'0
TIPSIMOTMHEMHOT O IBWKeHUs1. ['pacrk
CKOpPOCTH

11

Perrenvie 3aau o treMe "CKOpOCTb
PaBHOYCKOPEHHOT0 MPSIMOJINHENHOTO
JBWKeHUs"

12

[TepemelijeHue Npy paBHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBY>KEHUN

13

JlabopatopHasi pabota "Omnpezienenve
YCKOpeHWs TeJia TP PaBHOYCKOPEHHOM
JIBIPKEHUHU 10 HaKJIOHHOM MJIOCKOCTH"

14

Pemenne 3amau o teme "TlepemeltieHue
MPU PABHOYCKOPEHHOM NPSIMOJIMHEHHOM
JBYKEHUN"

15

JlaboparopHas pabota "VccienoBanue
3aBUCUMOCTH TyTH OT BPeMeHH IpH
PaBHOYCKOPEHHOM JIBV>KeHUM Oe3
HayabHOW CKOpoCTH"

16

I'padmueckasi UHTepIIpeTalysi yCKOPeHusl,
CKOPOCTH, TIPONIEHHOTO Ty TH U
riepeMeIrLeHust Ji71st IPSIMOTMHEHOT 0
JIBYDKEHUST

17

Pemenue 3azau 1o teme "I'paduueckas
WHTepIIpeTalnus yCKOPeHus,, CKOPOCTH,
MPOMJEHHOr0 MyTH Y TIepeMeLleHUs [i/s
TMPSIMO/TMHEMHOTO ABM>KeHUs"

18

YckopeHue cBOOOAHOTO najieHust. OmbIThI
Tamunesa




Pemenune 3amau o teme "YckopeHuve

19
CcBOOOIHOTO TIaJeHus"

20 IBr>keHue Tesia, OpPOIIeHHOTO IO/, YTJIOM K
TOPU30HTY

71 Peruenue 3azau ro teme " [IBr>keHue Terna,
OpOILIeHHOTO T0/, YT/IOM K TOPU30HTY"
JlabopatopHasi pabota "VccnemoBanye

22 JTBIDKEHUS Tejla, OpOIIIeHHOTO MO/ YT7IOM K
TOPU30HTY"
Pemenue 3amau o teme " JIBH>KeHUe MO

23 JIeNCTBUEM YCKOpPeHHsi CBOOOIHOTO
nageHus"

24 [B1KeHMe 110 OKPY>KHOCTH

75 JIuHeliHast ¥ yTJioBasi CKOPOCTb, MepUOJ, U
yacrora

26 CKOpOCTb ¥ yCKOpeHHe MPU JIBUKEHUH T10
OKPY>KHOCTH

27 Perienue 3azau ro teme " [IsrkeHue 1o
OKpYy>XHOCTH"
Ypok-koHbepeH1us "Pacro3HaBaHue U

28 TPUO/IKEHHOE OTHMCaHWe Pa3/TMUYHbIX
BHU/IOB MEeXaHUUECKOTO ABWKeHHs "
[ToAroToBKa K KOHTPO/IBHOM paboTe 110

29 TeMe "MexaHHUUeCKOe JIBI)KeHHe U
CTI0COOBI ero orvcaHus"
KoHTposibHast paboTa 1o Teme

30 "MexaHUUYecKoe JBMKeHHe U CTIOCOObI ero

ormicaHusa"




31

[TepBbiii 3akoH HbtoTOHA. BekTop cusibl

Bropoii 3akoH HeroToHa.

32 PaBHOelicTBYO1LIas CUsia

13 Tpertnii 3akoH HeroToHa. Cynepno3unys
Cun

34 Cuiia ynpyrocty. 3akoH I'yka

35 Pemienue 3anau o Teme "Cuia
yIrpyroctu"
JIabopatopHasi pabota "VccnenoBaHue

36 3aBI/ICI/IMOCTI/IUCI/I]'IbI yOPYyTOCTH,
BO3HMKAaOILle! B MIPY)KUHE, OT CTeIeH!
Iedopmanyu rpy>kKUHbI"

37 Cuna tpenusi. KosgduieHT TpeHus

38 JlabopatopHasi pabota "OmnpezieneHve
K03 duliieHTa TpeHUs1 CKOJIbKeHUs "
JlaboparopHas pabota "VccienoBaHue

39 3aBMCUMOCTH CUJ/IbI TPEHUS CKOJIb)KEHUS OT
CWJIbl HOPMaJIbHOTO JjaBJjieHus "

40 [IBr>KeHHe Tes M0 OKPY>KHOCTH IO/
JleHiCTBEM HeCKOJIbKUX CUJT

41 3akoH bepHy/imm 1 nogbEmMHas cua Kpblia
Ypok-koHpepeH1us "CoBpeMeHHbIe
JleTaTesIbHbIe arnraparsl, Cy/a Ha

42 TMO/IBOJHBIX KPbIIbSIX, aHTUKPBUIO Ha
CKOPOCTHBIX aBTOMOOU/IsIX. [IBHyKeHHe
roe3/ila Ha MarHUTHOM MOAYy1lKe"

43 Cuiia TsDKeCTU M 3aKOH BCEMUPHOIO




TATOTEHUA

[IBv>KeHMe Tesl BOKPYT TPaBUTALMOHHOTO

44
LeHTpa. [TepBas KocMHUueckasi CKOPOCTb

45 HesecoMocCTh U nieperpysku

46 PaBHOBecue MaTepuaibHOM TOUKHU.
AGcomoTHO TBEPI0€E TEJIO

47 MowmeHT cusbl. [IpaBuio MOMEHTOB

48 Ypok-uccnenosanue "OripefienieHve
LIeHTpa TSDKeCTU pa3InuHbIX Ten"
VmMnynbc Tena. Vi3sMeHeHue UMITyJibCa.

49 VIMItyibC CUIIBL. YTIpyroe U Heyrpyroe
B3aUMO/IENCTBUE

50 3aKOHbI U3MEHEHUSI U COXPaHEeHUsI
HMMITyJ/TbCa

51 PeakTuBHOe JBI>KEeHHE
Pemienue 3amau o TeMe "3akoH

52 COXpaHeHusl UMITy/Ibca. PeakTHBHOe
JIBWXKeHue"

53 MexaHuueckasi paboTa ¥ MOIIIHOCTb

54 PaboTa CU/bI TSDKeCTH, CUJIBI YTIPYTOCTH U
CHWJIbI TPEHUS
JlabopatopHasi pabota "Omnpezenenve

cc pabOThI CU/TbI TPEHUS TP PAaBHOMEPHOM
JIBIDKEHUHU TeJia TI0 TOPU30HTA/IbHOU
TOBEPXHOCTU"

56 CBsi3b 3HEpPrUM U PaboThI

57 JlaboparopHas pabota "OmnpefesneHre




paboThI CUJTBI YIIPYTOCTH TIPU MOABEME

rpy3a C HUCII0/Ib30BaHUEM HEIMOABHU)KHOI'O 1

MOZIBYYKHOTO 0/10KOB"

58

HOTEHL[I/IEUIBH&H SHeprus

59

Kunertnueckas 3Heprusi. Teopema o
KUHeTUYeCKOW SHeprumn

60

3aKOH M3MeHeHHs ¥ COXpaHeHHs
MeXaHWYeCKOW SHepruu

61

Pemienue 3amau o TeMe "3aKOHBI
M3MeHeHUs1 U COXpaHeH!sI MeXaHUUueCKou
3Heprum”

62

[ToAroToBKa K KOHTPO/IBHOM paboTe 110
TeMe "B3aumogericTBue Ten. 3aKOHbI
coxpaHeHus"

63

KoHTposbHast paboTa 1o Teme
"B3aumopeiicTBre Tes. 3aKOHbI
coxpaHeHus"

64

KonebatenbHoe aBkeHue. OCHOBHBIE
XapaKTepUCTUKU KoJiebaHUi: eprof,
4yacToTa, aMIUIUTy/ja

65

MaTeMaTHuyeCKU U MPY>KUHHbIN
MasTHUKU. JTabopaTopHast paboTta
"UccnenoBanyve 3aBUCUMOCTH TTeprUoja

Kosie0aHUl TPy3a Ha HATH OT JJIMHBI HUTH"

0.5

66

JlabopatopHasi pabota "VccnemoBanue
3aBUCUMOCTH TIeprozia KosiebaHui
MPY>KUHHOI'0 MasiTHUKA OT MacChl rpysa"

67

["apMoHUUeCcKre KoiebaHust




68

JlaboparopHas pabota "3mMepeHue
yCKOpeHUsi cBOOOAHOTO MaieHus"

69

3aryxatoiiue KosiebaHusl. BeIHYKeHHbIe
KonebaHus. Pe3oHaHC

70

[IpeBpallieHre S3HEPrUM NpU
KosiebaTeTbHOM [IBH)KEHUH

71

Ypok-uccienosanue "lIIposepka
He3aBHCHUMOCTHU Tlepro/ia KojebaHui
rpy3a, NOJBELIeHHOI0 K JIeHTe, OT MacChbl

rpysa"

72

MexaHruecKre BOJIHBI: TIPO/|0/IbHbIE U
roriepeyHble

73

CBoiicTBa MexaHUUeCKUX BOJH. [IiiHa
BOJIHBI ¥ CKOPOCTh €& pacripOCTPaHeHUst

74

Ypok-uccnenopanue "HabsogeHue
vHTep(epeHLMU U AU paKLMU BOJH Ha
[IOBepXHOCTH BO/BI"

75

Ypok-kKoHbepeHLys "MexaHUUeCcKUe
BOJTHBI B TBEPZIOM Tesie. CelicMUUecKre
BOJIHBI"

76

3ByK. PacrmipocTpaHeHue u oTpaxkeHue
3ByKa

77

Perienue 3aziau 1o teme "3ByK"

78

Ypok-uccnenosanve
"DKCnepuMeHTa/IbHOe Orpe/ie/leHre
IPaHUL] YaCTOThI CJIBILIMMBIX 3BYKOBBIX
KonebaHui"

79

['pOMKOCTB 3ByKa U BbICOTa TOHA.




AKyCTUYeCKUI pe30HaHC.

Ypok-uccnenosanue "Habmogenue u

80 00BsICHEHHE aKyCTUUECKOT0 pe30HaHca"
WHdpa3Byk u ynbTpasByk. KondepeHuys

81 "Hcrnionb3oBaHue yabTpa3sByKa B
COBpPEMEeHHBIX TeXHOJIOTUsIX"

82 OJIeKTPOMAarHUTHOe T10J1e U
3/1eKTPOMarHUTHbIE BOJIHBI

83 CBOIICTBa 3/IeKTPOMarHuTHBIX BOJTH
Ypok-koHbepenius "llkana
3/71eKTPOMAarHUTHBIX BOJTH. Vcmo/ib30BaHue

84 3/1eKTPOMarHUTHBIX BOJIH /ISl COTOBOM
cBsi3u. Paguosnokanus. KocMuueckasi CBsi3b
"

a5 PelieHue 3a/1au Ha orpe/ie/ieHUe YaCTOThbI
Y JJIUHBI 3/IeKTPOMarHUTHOM BOJTHBI

86 O/eKTpOMarHUTHasi MpyUpo/ia CBeTa.
CKopocCThb cBeTa

g7 BosnHoBBIe cBOMCTBA CBeTa:
vHTepdepeHLus U qudpakius

88 JlyueBasi Mojie/flb CBeTa U reoMeTprUyecKast
onTvKa. VICTOYHUKU CBeTa

89 [TpsimonIMHeHOe pacrpocTpaHeHre CBeTa.
3atmenus ConHua v JIyHbl

90 3aKoH oTpakeHus cBeTa. [110cKoe 3epkasio

91 [TocTpoeHue n300paXkeHNH,

c(hOpMHPOBaHHBIX 3ePKaiOM




HPEJ'IOMJ'IQHI/IE CBeTa. 3aKOH rpeyioM/ieHUudA

92 cBeta. [TosiHOe oTpakeHue cBeTa.
JIabopatopHasi pabota "VccnenoBaHue

93 3aBMCHMOCTH yIJia Ipe/IOMJIeHUS OT yIJia
rajZileHusi CBeTOBOTO Jlyya Ha TpaHULIe
«BO3[yX-CTEKJIO»"

94 Ypok-uccienosanue "AHanus U
00BsSICHEHHE ONTUYECKOTO MHpaXka'
Ypok-koHbepeHLus "Vcnonb30BaHue

95 II0JIHOI'O BHYTPEHHEI'0 OTPaKeHMUS:
CBETOBO/Ibl, OIITUKOBOJIOKOHHAs CBS3b"

96 JIun3a, X0/ nyueil B TMH3e

97 ®dopMyia TOHKOU JTUH3bI
JIabopaTtopHasi pabota "OmnpezeneHve

98 (hOKyCHOrO pacCTOSIHUSI U ONITUYEeCKOMH
CWIbl cOOMparoIei TMH3bI"

99 [TonyueHne n300pa’keHNH C TIOMOIIIBIO
cobuparolreli ¥ paccerBaroIel JMH3
Ypok-koHbepeHuys "TIpuHLUN AeliCTBUS

100 OTITUYECKUX TTPUOOPOB (MUKPOCKOTT,
Teseckorl, ¢poToarnmapar)"

101 ['na3 kak onrvyeckast CUcTema.
bM30pyKOCTh M 1a/IbHO30PKOCTh
PasnoxxeHve 6esoro ceera B CIIEKTP.

102 OmnbiTel HetoToHA. CrioxkeHue
CIIeKTpa/IbHbIX LIBeTOB. [Jucriepcus cBeta

103 Ypok-nipakTikyM "Habsogenue u

00BSICHEHHE OIBITOB I10 Pa3/I0KEHUTIO




6esoro cBeta B criekTp. [ToydeHue 6esioro
LiBeTa Ipu CJIOXKeHUU LIBeTOB"

OmnbiTl Pe3epdopa v nytaHeTapHast

104
MO/leJIb aToMa

105 [Toctynatel bopa. Mogesns atoma bopa.
HWcrniyckaHue U MOIJIONeHre CBeTa aTOMOM.

106 KBaHTs!. JIuHeluaTele CrieKTpbl
Ypok-tipakTuKyM "HabsroieHue

107 CTIJIOLIHBIX U TMHEHYaThIX CTIEKTPOB
U3JTyYeHUs1 U UCTTyCKaHUs"

108 PapnoakTBHOCTb. Anb(a-, 6eta- u
ramma-u3sJiy4yeHus

109 Crpoenue aToMHOro szpa. HyknonHas
MO/ieJIb aTOMHOTI0 si7ipa

110 PafyioakTrBHbIe NIpeBpallieHus. 130Torbl

111 [Tepuog nonypacnaza
Ypok-koHbepeHius " [lelicTBUe

112 Pa/IM0aKTUBHBIX U3TyUYeHUN Ha )KUBbIe
OpraHu3Msbl. 3allyTa OT paju0aKTUBHOIO
U3nyueHus"

113 AnepHble peakiju. 3aKOHbI COXpaHeHUsI
3apsJ0BOr0 U MacCOBOT'0 YKCelI

114 OHeprus CBsI3U aTOMHBIX sfep. CBs3b
MacChl U SHepruu

115 Perienue 3azau 1o teme "fnepHoie
peaxkLu. DHeprus cBsa3u"

116 Peakiiuu cuHTe3a U fieneHus sgep.




WcTounuky 3Heprun CosHIIa U 3BE3]

Ypok-koHbepeHLus "fnepHas

117 JHepreTHKa. JKOJIOTHUeCKHe TIPoOJIeMbl
s1lePHOM SHepreTuku"”
[ToaroToBKa K KOHTPO/IBHOM paboTe 110

118 teme "KosiebaHus u BoyiHbl. CBETOBbIE U
KBaHTOBbIE SIBJIEHUS "
KonTtponbHas pabora o teme "Kosebanus

119 Y BOSTHbI. CBEeTOBbIE Y KBAHTOBBIE
SIBJIEHUS"

120 Pemenne pacueTHbIX 10 TeMe
"MexaHU4eCcKoe IBIDKeHue"

121 PerreHvie pacueTHbIX ¥ KaUeCTBEHHBIX
3a/1au 110 TeMe "B3aumogpeiictBue Ten"
PellleHrie pacueTHbIX U KaueCTBEHHBIX

122 3a/iau 1o TeMe "3aKOHbI COXpaHeHUsI
SHepruu 1 UMITy/ibca"

123 JIabopaTopHbIe paboThI 1O TEMe
"MexaHn4eckoe ABW>KeHHe"

194 JlabopaTopHbIe paboThI 1O TeMe
"B3aumopeiictBue Ten"

195 JlaboparopHsie paboThI 110 TeMe "TIpocThie
MeXaHU3MbI"

196 PerreHvie pacueTHbIX ¥ KaUeCTBEHHBIX
3ajiav 110 Teme ""TeruioBble TIpoLiecch”

127 PellleHrie pacueTHbIX U KaueCTBEHHBIX

3a/1a4y 1o teme "BJiaXKHOCTB"




PemieHre pacueTHbIX U KaueCTBEHHBIX
128 3azau 1o teme "KII/] TeryioBbIix 1
JBuraTeneun"

Peiiienne PAaCUETHBIX U KaUe€CTBEHHBIX

129 3a71ay 110 Teme "3aKOHbI TOCTOSSHHOTO 1
TOKa"

130 PerrieHrie pacueTHBIX U KaueCTBEHHBIX 1
3azau 1o teme "KII/] snekTpoycTaHOBOK"

131 JlabopaTopHsbIe paboThI 110 TeMe "3aKOHbI 1
TOCTOSIHHOT'O TOKA"

13 JlabopaTopHble pabOTHI 10 TEMe 1

"CBeTOBbIe gBJIEHUA"

133 Paborta ¢ TekcTtamu 1o TeMme "3aKOHEBI 1
COXpaHeHus B MexaHuKe"

Pabora ¢ Tekctamu 1o Teme "Kosiebauus u

134 B 1
BOJIHBI

135 Pabora ¢ Tekctamu 1o TeMme "CBeTOBBIE 1
ABJIeHUA"

136 Paborta c Tekctamu o Teme "KBaHToBas u 1
snepHas hr3uka"

OBLIEE KO/INMYECTBO YACOB I10
I[TPOI'PAMME

136 3 24.5







ITPOBEPAEMBIE ITPEJMETHBIE PE3YJ/IbTATBI OCBOEHUSA
OCHOBHO! OFPA30BATEJ/IbLHOM ITPOI'PAMMBI OCHOBHOTI'O
OBIIEI'O OBPA3OBAHUA

7 KIIACC

Kopg
npoBepseMoro
pe3y/jbTara

1.1

HPOBepHeMbIe npeaMeTHbI€ pe3y/ibTdThl 0CBOEHUS OCHOBHOM
Oﬁpa3OBaTEJIBHOﬁ IMporpaMmmbl OCHOBHOI'O 0611[81"0 06p83OBaHI/Iﬂ

HCI10J/Ib30BaTh MU3yUE€HHbIE TTIOHATHUSA

1.2

pasnuuaTh SIBJIEHUS 10 ONMMCAHUIO MX XapaKTepPHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOe (pr3nuecKoe siBJieHHe

1.3

pacriosHaBaTh IpOsiBJieHWe  U3Y4YeHHBIX (PM3MYeCKUX SIBJIeHUH B
OKpY’KarollleM MHUpe, B TOM uMc/e (pu3nueckue siBjieHUs B NIpPUPOJe, TpU
3TOM TIepeBOAWUTH TMPAKTUYeCKyH 3afauy B y4eOHyIO, BBIJE/AThH
CylljeCTBeHHbIe CBOMCTBA (TpU3HAKKN) (PU3NUECKUX SIBIeHUM

1.4

OIKMChIBaThb U3y4YeHHble CBOWCTBA Tel M (pU3MUECKHe SIBJIeHUS, UCIO/b3Ys
¢usnyeckye BeIMUMHBl, IIPU  ONMCAHMU  TPaBUABHO  TPAKTOBAaTh
¢bu3rUecKuii CMBIC/ UCII0/Ib3yeMbIX BeTWYMH, UX 0003HaueHUsI U eIVHULIbI
¢u3nyecKUx BeJMYMH, HAXOAWUTb (OPMYJ/bl, CBSI3bIBAIOLUE JIaHHYIO
¢u3nyecKyr0o BeIMUMHY C [JPYTMMH BeIMUMHAMH, CTPOUTh TpaduKu
M3yUeHHbIX 3aBUCUMOCTeN (pri3nuecKux BeJIMUrH

1.5

XapakTepu3oBaTb CBOMCTBA Tesl, (U3WYeCKue sIB/IeHUSI U TPOLIeCCHI,
WCIO/Ib3ysl W3y4YeHHble 3aKOHbI, TIPU 3TOM JiaBaTb  CJIOBECHYIO
(hopMy/IHMPOBKY 3aKOHA Y 3alMChIBaTh €r0 MaTeMaTHUueCKoe BbIpaXkKeHue

1.6

00BSICHATH (hM3HUecKue sIBJIeHHs], TIPOLIeCChl ¥ CBOMCTBA TeJl, B TOM UKC/Ie U
B KOHTEKCTe CUTyallii MPAaKTUKO-OPUeHTUPOBAHHOTO XapaKTepa: BBISB/ISTh
TIPUYMHHO-C/Ie/ICTBEHHbIe CBSI3U, CTPOUTb 00bsicHeHHe 13 1 — 2 JIoTH4eCcKux
IIaroB C oropod Ha 1 — 2 M3yueHHbIX CBOWCTBA (PU3NUECKUX SIBJIEHWH,
(bu3MYeCKUX 3aKOHa WK 3aKOHOMEPHOCTH

1.7

pelllaTh pacuéTHble 3a7auM B 1 — 2 [JeUCTBUS, WCMONb3ys 3aKOHBI U
dopmynbl, cBsi3biBawolue (HU3MUYecKre BeJMUMHBL: Ha OCHOBe aHaiu3a
yCJIOBUSI 3a/lauMl 3allMChIBaTh KPaTKOe YCJOBHeE, TMOJCTaB/ATh (PuU3nuecKue
Be/IMUMHBI B (OPMY/bI M TPOBOJWTH PacyéThbl, HAXOJUTh CIIPABOYHBIE
JlaHHble, HeoOXO/AUMbIe il pellleHUs 3ajjay, OLIeHWBaTh pPeaMCTUYHOCTh
MOoTyueHHOM (hr31ueCKoU BeJTMUHHbI

1.8

pacro3HaBaTh TIPOOJEMBbI, KOTOPbIE MOXXHO pEIIUTh TPH T[TOMOIIH
(bU3MUYEeCKUX METO/IOB, B OMMCAHWUW MCC/Ie[OBAHMS BBIJEIATH TIPOBEpPSEMOe
nipeArosnoxeHye (TUNOTe3y), pa3/iMuaTh U UHTEPIIPeTHPOBaTh M0JTyUeHHbIH




pe3y/bTaT, HaXOAWTh OLIMOKM B XOJle OMbITa, JenaTh BBIBOJALI TIO ero
pe3y/bTaTam

1.9

TIPOBO/IUTH OTBITHI TI0 HAOTIOIEHUIO (PU3UUECKUX SIBJIEHUH TN (QU3UUECKUX
CBOMCTB Tes: (hOPMy/MpPOBaTh TIpOBepsieMble TIPe/IoJioXKeH s, cobupaTh
YCTAHOBKY W3 TIPeJJIOKeHHOro 000pY/J0BaHMsI, 3alMChIBATh XOJ| OIbITa W
(hopmyTMpOBaTh BLIBO/IbI

1.10

BBIMOJIHATE TIpPsSIMble W3MepeHHsi C UCIO/Mb30BaHHWEM aHaJOroOBbIX U
M(pOBLIX TMPUOOPOB, 3alMChIBaTh TOKA3aHUS TIPUOOPOB C YUETOM
3aZlaHHOM aOCOJTIOTHOM MOTPeIIHOCTA U3MepeHU i

1.11

MIPOBOJUTh MCC/Ee/JOBaHKe 3aBUCHMOCTH OJHOW (pr3MUecKol BeMUUHBI OT
JPYroM C MCHONb30BaHWEM IIPSIMBIX W3MEpeHMM, yuyacTBOBaTb B
TUIAHUPOBaHWM ~ y4eOHOTO  MCC/IeIoBaHUs, COOMpaTh YCTaHOBKY U
BBIMO/IHATE U3MepeHust, CJielysl TpeJI0KeHHOMY I11aHy, (PMKCHUPOBaTh
pe3y/bTaThl TO/lyUeHHOM 3aBUCMMOCTH (U3MUECKUX BeJMUMH B BHU/JE
TIpe/IJIOKeHHBIX Ta0/MUIl M TpauKoB, JefaTh BBIBOABI T0 pe3yJsbTaTam
VCC/Ie[JOBaHUS

1.12

MIPOBOJUTb KOCBEHHble H3MepeHHs (U3UUYeCKUX BeIWUYMH, Clefys
TIpe/I/IOKeHHON WHCTPYKLWW: TIPU  BBITIOJTHEHWH W3MePeHW cobupath
5KCIIePUMEHTalbHY}0 yCTAaHOBKY M BBIYMCJIATH 3HayeHWe HCKOMOU
Be/TMYMHBI

1.13

coOsroaTh TIpaBWIa TEXHUKHM 0€30MacHOCTH MpHU paboTe C 1abopaTOpPHBIM
obopyoBaHHEM

1.14

yKa3blBaTh TPUHLIUILI JeMCTBUS TIPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTb TPUHLMIBI  JI€MUCTBUS  HW3yueHHbIX TIPUOOPOB |
TEeXHUYECKUX YCTPOWCTB C TIOMOILBI0 WX OMWCAHWS, WCIO/b3ysl 3HAHUS O
CBOMCTBAX (DM3WUECKUX SIBJIEHUA U HeoOXoAuMmble (H3MUeCKHde 3aKOHBI M
3aKOHOMEPHOCTH

1.15

MPUBOAUTL  TIpUMepbl  (HaxoAWTb  MHGOPMAIMI0O O  TpUMepax)
MpaKTUUeCKOro HCI0/b30BaHusl (H3UUeCKUX 3HaHWM B TIOBCeJHEBHOMU
JKU3HU 11 obecrieueHust 6€30TMacCHOCTH MPH oOpalljeHuH ¢ TipubopaMu U
TEeXHUUYEeCKUMH YCTPOMCTBAMM, COXpaHeHHs 30POBbsl U COOJII0ieHHsT HOPM
9KOJIOTMUECKOT0 TIOBe/IeHHsI B OKPY>Karolllel cpefie

1.16

OCYILL[eCTB/ISITh  OTOOD MCTOYHWKOB HHGOpMalMu B ceTu VHTepHeT B
COOTBETCTBUM C 3aJJaHHBIM TOMCKOBLIM 3arlpOCOM, Ha OCHOBE HMMEHOIIUXCS
3HaHUM W TIyTéM CpaBHEHWs] DAa3/MUHBIX HCTOYHUKOB  BBIAE/STh
vHpOpMaLIMIO, KOTOpasi SIB/sSIeTCs TPOTUBOPEUUBOMMIN MOXeT ObITh
HeJJ0CTOBEepHOM

1.17

WCMO/Ib30BaTh TIPU BBITIOJTHEHUW Y4YeOHBIX 3alaHUH HayUYHOTOMYJ/ISIPHYHO
UTepaTypy (pU3NUECKOro COJep)KaHusl, CIIPaBOYHbIE MaTe€pUasbl, peCypPChI
ceti VIHTepHeT, BiajeThb TpUEMaMM KOHCIIEKTHDOBAaHUS  TEKCTa,
nipeobpa3oBaHusi UH(GOPMAIMK K3 O/JHOW 3HAKOBOW CUCTEMbI B IDYTYIO

1.18

CO31aBaTb COOCTBeHHBIe KpaTKWe ITMCbMEHHbIE€ W YCTHBIE COO6LL1€HI/I$I Ha




OCHOBe 2 — 3 WCTOYHUKOB MH(OPMaLMU (PU3NUeCKOT0 CO/lep)KaHUs, B TOM
yuc/e My0/JMUHO JlefiaTh KpaTKHe COOOIIeHus1 O pe3yJibTaTax MPOeKTOB WU
yueOHBbIX MCCIe[JOBaHUM, TIPU 3TOM TPAMOTHO HCII0/b30BaTh M3yUeHHBIM
MOHSATUMHBIM  ammapaTr Kypca (U3UKU, COMPOBOXKIATh BBICTYILIEHHE
ripe3eHTalen

1.19

TpU  BBITIOJIHEHUM YyuyeOHBIX TPOEKTOB W MCC/AeJOBaHUM pacrpefessiTh
00513aHHOCTM B TpyIllle B COOTBETCTBUU C TIOCTaBJIEHHBIMHU 3aflauaMi,
CJIeIUTh  3a BBINOJIHEHWEM IllaHa [elCTBUM, aJeKBaTHO OLleHUBAaThb
CcOOCTBeHHBIM  BK/IaJ B [JleATebHOCTb  TPYINbI,  BbICTPaMBaThb
KOMMYHHUKaTUBHOE B3aUMOZIeliCTBHUe, YUUTHIBasi MHEHHE OKPY KatoL1uX

8 KVIIACC

Kopg
IpoBeps1eMoro
pe3yJ/ibTaTa

1.1

HpOBepHEMbIE npeaMeTHbI€ pe3y/ibTdThl 0CBOE€HUSA OCHOBHOH
06pa30BaTEJIbH0ﬁ IporpaMmbl OCHOBHOI'O 0611[81"0 06pa3013a1m51

HCII0/Ib30BaTh IOHATHA

1.2

pas3/nnyath sIBJIEHUS M0 ONMCAHUI0 WX XapaKTepHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, [IEMOHCTPUPYIOIIMX JaHHOe (pU3nUecKoe siBJIeHHe

1.3

pacrio3HaBaThb  TMpOsiBJieHWe  U3YUYeHHBIX  (U3UYeCKUX  SIBJIeHUHA B
OKpY’KarollleM MHpe, B TOM uHcjie (pu3nueckue siBjieHUs B TIPUPOJe, TIpU
3TOM TIepeBOJUTb TMPAKTUUeCKyl0 3a7auy B yueOHYHO, BBIAE/STh
Cyll|eCTBeHHbIe CBOUCTBA (TpU3HAKKN) (PU3NUECKUX SIBIEHUM

1.4

OIMUCHIBaTh M3yueHHbIe CBOMCTBAa Tel U (hU3NUeCKUe SIBJIEHUS, UCIIONb3YS
¢bu3nuecKre  BeJIMUWHBI, TPH  OINMHCAHWM  TIPAaBWIBHO  TPAKTOBATh
(bU3MUeCKHUN CMBIC/T UCITO/Ib3YEeMbIX BEJIWYWH, 0003HAUeHHS U eJUHHUL[BI
GbU3MUeCKUX BeIWYMH, HAXOJuTh (OPMYJbI, CBSA3BIBAIOIME [JAHHYIO
bu3MYecKyr0 BeMMUMHY C JPYTMMH BeJMUMHAMH, CTPOUTh rpaduku
M3y4YeHHBIX 3aBUCUMOCTeN (pU3nyeCcKuX BeTMUrH

1.5

XapakTepu30BaTb CBOMCTBA Tes, (U3WYECKHe SIBJI€HUSI U TPOLIeCCHI,
WCIIO/Ib3ysl M3Yy4YeHHble 3aKOHbl, T[PU 3TOM /[iaBaTb CJIOBECHYIO
(hopMy/MPOBKY 3aKOHA Y 3alMChIBaTh €r0 MaTeMaTHUUeCKOoe BbIpaXkeHHe

1.6

00BICHATD Cl)I/I3I/IquKI/Ie rnponeccel 1 CBOMCTBa Te/ga, B TOM 4uUC/Ie U B
KOHTEeKCTe CI/ITyaL[I/II‘/Jl MPaKTUKO-OPUEHTHPOBAHHOT'O XdPdKTe€pd: BbIABJIATH
MNMPpUYHUHHO-C/IeACTBEHHbIE CBA3U, CTDOUTH o0bscHeHue u3 1 — 2 JTOruuecKux
[Iaroe C MnomMoumbro 1 -2 HN3yUE€HHBbIX CBOMCTBA (i)I/I3I/IT-IECKI/IX HBHEHHﬁ,
(1)I/I3I/IqECKI/IX 3dKOHd W/IM 3dKOHOMEPHOCTH

1.7

peliath pacuéTHble 3afaud B 2 — 3 [EUCTBUSs, HWCIO/b3ysl 3aKOHbI U
dbopMysibl, CBsA3bIBalOIMe (QU3NUeCKHe BeIUUMHBI: Ha OCHOBe aHaIu3a
yC/IOBUSI 3a/laud 3alyCbiBaTh KpaTKOe YCJIOBHE, BBISB/ISITh HeJOCTaTOK
JIAHHBIX JI/I1  pellleHWs] 3aflaud, BbIOMpaTh 3aKOHBI U (HOPMYIIbI,




HEO6XO,E[I/IMBIG A1 eé penieHud, IIPOBOAUTH paC‘-IéTbI U CpPdBHHUBATHb
MMoJIydeHHOEe 3Ha4YeHHre ¢)H3H‘-I€CKOﬁ Be/IMUMHBI C U3BeCTHBIMH [JdHHBIMHA

1.8

pacro3HaBaTth TIPOOJEMBbI, KOTOPble MOXXHO PpEIIUTh TPH  [TOMOIIH
(U3MYeCKMX MeTO/OB, WCMO/b3ysl OINWCAaHWe WCC/IeJOBaHus, BbIJe/sTh
TpoBepsieMoe  TIPeATO/IOKeHWe, OLleHWBaThb  TPaBUWIBHOCTb  TMOpPsifKa
TIpOBe/IeHUs1 UCC/Ie/I0BaHus, [ieflaTh BhIBO/IbI

1.9

TIPOBO/IUTH OTIBITHI TI0 HAOTIOIEHUIO (PU3UUECKUX SIBJIEHUN WITH (PU3UUECKUX
CBOWCTB Tesl: (hOPMY/IMPOBATh TPOBEPsSiEMbIe TIPe/IIOI0KEeHUs, COOMpaTh
YCTQHOBKY W3 TIPEJJIOKEHHOTO 000pYZOBaHMs, OMUCHIBATh XOZ OIbITa M
(hopMyHpoBaTh BHIBO/IbI

1.10

BBITIOJTHATH TPSIMble U3MepeHHsi C MCIO/Ib30BaHUeM aHa/IOTOBBIX MTPUO0OpPOB
Y [AaTYMKOB (PU3NYECKUX BEMUMH, CPABHHBATh Pe3y/bTaThl U3MEPEHUH C
y46TOM 3aJaHHOM abCO/MIOTHON MOTPeIIHOCTH

1.11

MIPOBOJUTh MCC/e/JOBaHHe 3aBUCHMOCTH OJHOW (pH3UUeCcKol BeTMUUHBI OT
JPyrol C  WCIOAb30BaHWEM  TPSIMBIX  M3MEpPeHW:  IJIaHUpPOBaTh
WCCejoBaHNe, COOMpaTh YCTAHOBKY W BBITIOJHATH W3MEPEHUs, Ciefys
NpeJyIO)KeHHOMY  I7IaHy,  (MKCHMpOBaTb  pe3y/bTaTbl  [0/yueHHOMH
3aBHCHMOCTH B Bujle Tabiui] v rpadMKoB, [iesiaTh BHIBOABI TI0 pe3y/bTaTaM
VCC/Ie[J0OBaHUs

1.12

NIPOBOJUTh KOCBEHHble H3MepeHHsl (U3MUeCKHX BeWUMH: I1aHMPOBaTh
u3MepeHusi, CoOWpaTh  JKCIEepUMEHTAbHYH)  YCTaHOBKY,  C/IefAysi
TIpe//I0’KeHHOM UHCTPYKLUH, Y BBIYUC/ISTh 3HaueHHe BeJIMUHHBI

1.13

cobroiaTh TpaBH/Ia TeEXHUKH 0e3011acHOCTU TPU paboTe ¢ 1abopaTOpHBIM
obopyoBaHreM

1.14

XapaKTepu30BaTh TPUHIUIIBI  JE€HUCTBUST W3yUeHHBIX TIPUOOpOB U
TeXHUUYECKHUX YCTPOMCTB C OTOPOM Ha WX OIMCAHUS, WCIOJIb3Ysl 3HAHUS O
CBOMCTBaxX  (U3NUECKHUX SsIBJIEHUA W  HeoOXoAuMble — (QU3HUecKue
3aKOHOMEPHOCTH

1.15

PacCrio3HaBaTb TIIPOCTbIE€ TeXHUUECKHE YCTpOﬁCTBa N HU3MepUTe/IbHbIE
HPI/I6OPBI o CcxemaM H CXeMdTHYHBIM PHCYHKdM, COCTaBJ/IATH CX€MBbI
3JIEKTPHUYECKHUX HGHEﬁ C rnoc/je0BaTe/IbHbIM u Mapa/ijie/ibHbIM
coeJMHeEHHNEeM 3JIEMEHTOB, pd3/iMdasdl YC/IOBHbIE 0003HaueHUs >3JIEeMEHTOB
3JIEKTPHUYECKHUX HeHEﬁ

1.16

NPUBOAUTbL  TNpUMepbl  (HaxXoAWUTh  WHGOPMAIMIO O  TpUMepax)
TPaKTUYeCKOTO0 HWCIO/b30BaHUsT (PU3NUECKUX 3HAHUH B T1OBCEJHEBHOMN
XKU3HU [ oOecrieueHnst 6e30MacHOCTH MpH obpalieHny ¢ Tipubopamu U
TeXHUUECKUMH YCTPONCTBAMH, COXPaHEHHUs 3/I0POBbs U COO/IIO/IEHUs] HOPM
5KO0JIOTUUECKOT0 MOBe/IeHHsI B OKPY>Kalollleld cpezie

1.17

OCYLIECTBJ/IATL ITIOMCK I/IHCI)OpMaL[I/II/I Cl)I/I3I/IHECKOFO CoLepXaHUsd B CeTH
I/IHTepHET, Ha OCHOBE HMEROIINXCA 3HAaHUI U HYTéM CpdaBHEHHA
AOIIO/IHUTE/IbHBIX MCTOYHHUKOB BBIAE/IATH I/IHCl)OpMaL[I/II-O, KOTOpasd ABJIAeTCA
HpOTHBOpE‘—IHBOﬁ W/TU MOKET OBITh He,E[OCTOBepHOﬁ




1.18

WCTIOb30BaTh TIPU BBITIOJIHEHUU Y4eOHBIX 3aZlaHHUN HayYHO-TIOMYJ/ISIPHYHO
nuTepartypy (y3nueckoro cojepykaHusi, ClipaBOYHbIe MaTepUasbl, peCypChI
ceth VIHTepHeT; BaZieTh TPUEMaMH KOHCIIEKTHDOBaHUS — TEKCTa,
ripeoOpa3oBaHys HHGOPMALIMK U3 OJIHOM 3HAKOBOU CHCTEMBI B [IPYTYIO

1.19

co3iaBaTh COOCTBeHHbIe THMChbMEHHbIe U KpaTKHe YCTHbIe COO0OIeHus,
0000611jasi  ©HOpPMAIMIO U3 HECKONTbKUX HCTOUYHUKOB (PU3NUECKOro
CO/Iep>KaHusl, B TOM UHCJIe IMyO/IMYHO TIPe/ICTaB/STh Pe3y/bTaThl IPOEKTHOM
WA UCCTIe/JOBaTeIbCKOM JesiTe/TbHOCTH, TPU 3TOM I'PaMOTHO MCIT0J/Ib30BaTh
WM3yueHHbIM TOHATUMHBIA arrmapaT Kypca (U3MKH, COIPOBOXK/IATh
BBLICTYyTI/IEHHE TIpe3eHTaruein

1.20

IMPpH  BBIITOJTHEHUN y‘le6HLIX IMPpOEKTOB U I/ICC]IE,Z[OB&HI/Iﬁ Cl)l/l3I/I‘—I€CKI/IX
rnponeccoB pacripeaeidaTb 00s13aHHOCTH B rpymre B COOTBETCTBHUU C
IMOCTaB/IEHHBIMH 3ad/ia4aMH, C/IeJUTbh 3d BBIIIOJIHEHHEM Il/IdHa AEﬁCTBHﬁ n
KOPpPEKTHPOBATL €ro, a/A€eKBAaTHO OLI€EHWBATH COOCTBEHHBIN BK/Id[, B
AeATe/IbHOCTb I'DYIINbI, BBICTPAMBATh KOMMYHHWKATHUBHOE B3aI/IMOAEI>iCTBI/Ie,
MPOABJIAid TOTOBHOCTb pa3pelldTb KOH(I)JII/IKTBI

9 K/IACC

Kop
npoBepsieMoro
pe3yjbTaTa

1.1

IIpoBepsiemMble IpeiMeTHbIE pe3y/IbTaTbl 0CBOEHNS OCHOBHOU
o0pa3oBaTe/IbHONM MPOrpaMMbl 0CHOBHOTI'0 0011ero 00pa3oBaHus

HCII0J/Ib30BaTh M3yUE€HHEIE TTIOHATHUSA

1.2

pa3/inuaTh ABJIEHUA 10 OIMMCAHHUIO MX XdPdKTEPHBIX CBOMCTB M Ha OCHOBE
OINBITOB, AEMOHCTPDUPYIOLUX JaHHOE Cl)I/I3I/IquKOE sABJ/IeHHe

1.3

pacrio3HaBaTh  MpoOsiBJieHWe  U3Y4YeHHBIX  (M3WYeCKUX  SIBJIeHUH B
OKpY’KalollleM MHUpe, B TOM uMcje (pu3nueckue siBjieHUs B TNIPUPOJe, TpU
3TOM TIepeBOAUTH TMPAKTUYeCKyH 3afauy B y4yeOHyIO, BBIJe/ISAThH
CyllleCTBeHHbIe CBOMCTBA (MpU3HaKK) (prU3nuecKuX siBJIeHUN

1.4

OTKMChIBaTh U3y4YeHHbIe CBOWCTBA Tel W (pU3MUECKHe SB/IeHUS], UCMO/b3Ys
¢usnyeckre BeIMUMHBI, TP ONMCAHMU  TPaBUIBHO  TPAKTOBaTh
¢u3HuecKnidi CMBIC/T WCIIO/B3YeMbIX BeIMUYMH, 0003HAaUeHWs W eJWHHLIbI
¢u3nyecKUx BeJIMYMH, HAXOAWUTb (OPMYJ/bl, CBSI3bIBAIOLUE JIaHHYIO
¢usnyecKyro BeIMUMHY C [JPYTMMH BeIMYMHAMH, CTPOUTh Trpaduku
M3yUeHHbIX 3aBUCUMOCTeN (pri3nuecKux BeJIMUrH

1.5

XapaKTepu3oBaTb CBOMCTBA Tes, (U3NUeCKUe SIBJAEHUSI W TPOLeCChl,
WCMO/b3ysl UW3yueHHble 3aKOHbl, T@IpU 3TOM JlaBaTb  CJIOBECHYHO
(opMyIMPOBKY 3aKOHA Y 3alIMChIBaTh €r0 MaTeMaTUyeCcKoe BbIpayKeHue

1.6

00BSICHATL (PU3MUECKHe TIPOLleCChl W CBOWMCTBA Tel, B TOM UHC/Ie U B
KOHTEKCTe CHUTYyalliii MPaKTUKO-OPHEeHTUPOBAHHOTO XapaKTepa: BbISIB/SITh




TIPUYMHHO-C/Ie/ICTBEHHbIe CBSI3U, CTPOUTb 00BbsiCHeHHe U3 2 — 3 JIOTUYeCKUX
IIaroB C TIOMOILbI0 2 — 3 W3yUeHHBIX CBOMCTBA (DM3UUYECKUX SIBIIEHUH,
¢u3MYeCcKUx 3aKOHA WK 3aKOHOMEePHOCTH

1.7

peliaTb pacuéTHble 3ajaud (onMparoljuecss Ha cucreMy u3s 2 — 3
yPaBHEHHWI), UCIIO/b3Yys 3aKOHbI U (DOPMYJIbI, CBSI3bIBAIOLME (U3UUYECKUe
BeJIMUMHBI: Ha OCHOBE aHa/lv3a YCJIOBMS 3a/laud 3alvchiBaTh KpaTKOe
yCJIOBUe, BBISIBJSATb HeJOCTAlole WIM U30bITOUHbIE JaHHbIE, BHIOMpATh
3aKOHbI U (OpMyJibl, HeOOXOUMbIe /ISl pellleHUs, TPOBOAUTh PacuéThbl U
OLleHMBAaTh  pea/lMCTUYHOCTb  IIOJIyUeHHOTO  3HaueHWs  (U3NYeCKOU
Be/TMUMHbI

1.8

PacCrio3HaBaThb HpO6JIEMbI, KOTOpbBIE MOXHO peluTb TIIpyd IIOMOIIA
(1)I/I3I/I‘JECKI/IX METOJOB, HCIIOJ/Ib3ydA OIMKMCaHKUe HCCIe40BaHUsA, BBIAE/IATH
rposepsdgemMoe  IIpeArioJjo’kKeHue, OLIEHWMBATb MPaBHU/IBHOCTL  TIOPAAKA
MpoBeJAeHnA nccjaeg0BaHusd, Ae/aTb BEIBO/bI, HWHTEPIIPpEeTUPOBATH
Pe3y/abTdThl Ha6JII-O,E[6HI/II‘/JI U OIIBITOB

1.9

TIPOBOZWTE OTIBITHI 10 HAO/TIOJeHNI0 PU3NUYEeCKUX SBIIEHUH WK (PU3NUYeCKUX
CBOWCTB TeJl: CaMOCTOSITE/IbHO COOMpaTh yCTAHOBKY W3 H30BITOUHOrO
Habopa o00oOpy/OBaHUs, OMKCHIBaTh XOJ OMbITa W €ro pe3yJbTaThl,
(hopMyMpOBaTh BHIBOAbI

1.10

TPOBOJJUTh TIPU HEOOXOJMMOCTH CEpPHI0 TMPSMBIX W3MEpEeHHH, Orpezessis
cpefiHee 3HaueHWe H3MepsieMOM BeJWUMHBI ((POKYyCHOe pacCTOsiHUe
cobuparortield  MH3bI), OOOCHOBBIBAaTH BBIOOD criocoba  U3MepeHUs
(u3MepuTeTHLHOTO MPUOOpA)

1.11

MPOBOAUTHL UCC/IejOBaHUe 3aBUCUMOCTed (U3UUECKHUX BeIUUUH C
WCII0/Ib30BaHMEM TPSMBIX H3MepeHMM: IUIaHMpOBaTb MCCJIeZlOBaHNe,
CaMOCTOSITE/ILHO ~ COOMpaTh  yCTAHOBKY, (PUKCHUPOBATh  pe3yJ/bTaThl
TOJTyYeHHOM 3aBUCHMOCTH (PU3NYECKUX BeIMUMH B BHAe TaO/IMIH
rpaduKoB, ZieslaTh BLIBO/IbI TI0 Pe3y/bTaTaM HUCC/Ie[l0BaHUs

1.12

MIPOBO/UTh KOCBEHHble H3MepeHHsl (U3MUeCKHX BeWUMH: I/1aHMPOBaTh
u3MepeHusi, coOMpaTh HKCTIePUMEHTAlbHYI0 YCTAaHOBKY U BBITIOHSTH
V3MepeHus, C/lefys TNpeJjIOKeHHOM WHCTPYKLMY, BBIYUC/IATH 3HAaueHHe
Be/IMYMHBI U aHa/IM3MPOBaTh I0JIyUYeHHbIe pe3ysbTaThl C yU6TOM 3alaHHOU
MOTPeIHOCTU U3MepeHun

1.13

cobsroaTh TIpaBWIa TEXHUKHM 0€30MacHOCTH MpHu paboTe c 1abopaTOpPHBIM
obopyoBaHrEM

1.14

pa3nuuaTh OCHOBHble TIPU3HAaKW HW3Y4YeHHbIX (PU3MUYECKUX MOJesei:
MaTepHa/ibHasi TOYKa, abCO/IIOTHO TBEpZAOE Teo, TOUYEeUHBIM HWCTOYHHK
CBeTa, Jy4, TOHKasl JIMH3a, [JlaHeTapHasi MoZie/ib aToMa, HYK/IOHHasi Mo/ieb
aTOMHOTO sifipa

1.15

XapaKTepu30BaTb TPUHLMIBI  [eMCTBUS  M3yueHHbIX TIPUOOPOB U
TeXHUUECKHUX YCTPOMCTB C OTMOPOM Ha MX OMMCAHUs, UCIOJb3ysl 3HAaHUS O
CBOMCTBaX (U3NUECKHUX sBJI€HUA W  HeoOXoAuMble  (QU3HUecKue




3dKOHOMEPHOCTH

1.16

WCTO/b30BaTh CXE€Mbl U CXEMAaTUUYHbIE PUCYHKH H3YUEHHbIX TEXHUUECKUX
YCTPOKCTB, U3MEPHUTETbHBIX MPUOOPOB U TEXHOJOTMUECKUX TPOL[ECCOB TPU
pellieHnd  yueOHO-TIpaKTHUeCKHUX — 3ajiau, ONTUYECKWe CXEeMbl  [IJIsl
TIOCTPOEHUSI U300paKeHU B TVIOCKOM 3€epKaJjie U CoOMparolLei H3e

1.17

NPUBOJUTL  TIpUMephl  (HAaXOAWTh  WHGPOPMALMI0 O  TpuUMepax)
MPaKTUYeCKOT0 UCIMO/Mb30BaHUsl (M3MYeCKUX 3HAaHUM B TIOBCeJHEBHOU
XKU3HU [ o0ecrieueHust 6e30MacHOCTH MpH obpalieHny ¢ Tipubopamu U
TeXHUUYECKUMH yCTPOMCTBAMH, COXPaHEeHUsl 3[J0POBbsSl U COOJTIO/IEHUST HOPM
9K0JIOTMUeCKOT0 MOBe/|eHUsI B OKpY»Karolleil cpefie

1.18

OCYIIIeCTB/ISATh TOWUCK WHGbOpMalui (U3NUYECKOro CO/Iep>KaHUsS B CETH
NHTepHeT, camocTosITe/IbHO (OPMYJIUMPYsl TOUCKOBBIMA 3arpoc, HaXOAUTh
MyTU OMpeJie/ieHrs OCTOBEPHOCTU MOy4YyeHHON MHGOpMal[Mi Ha OCHOBe
MMEIOIIUXCS 3HaHUM U JOTIOTHUTE/IbHBIX UCTOUHUKOB

1.19

WCTIO/b30BaTh TP BBITIOJIHEHUU Y4YeOHBIX 3aZlaHUH HayUYHO-TIOMYJ/ISIPHYHO
nuTepaTypy (pU3MUecKoro cozep)kaHus, ClipaBOYHbIe MaTepuasbl, peCypChbl
cetu VHTepHeT; BjafieTb TIPUEMaMU KOHCIIEKTUDOBAHHUSI  TeKCTa,
nipeobpa3oBaHust HH(GOPMAIUK U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co37iaBaTh COOCTBEHHbIE MHCbMEHHblE U YCTHble COOOIeHHsT Ha OCHOBE
MHpOpMaLlMM W3 HECKOJbKMX HCTOYHUKOB (PU3MUECKOr0 COZeprKaHus,
MyO/IMUHO TIpeJCTaBIATh Pe3yJ/bTaThl MPOEKTHOM WM MCC/Ie[0BaTeTbCKOM
JlesAITe/IbHOCTH, IPU 3TOM I'PaMOTHO MCII0J/Ib30BaTh M3YUY€HHbIN NOHATUUHBIN
anrapaTr M3yyaemoro paszena (U3MKU W CONPOBOXJATh BBICTYI/IEHUE
rpe3eHTarvell ¢ y46TOM 0COOEHHOCTeH ayIUTOPUU CBEPCTHUKOB

1.21

MPU  BBIMOJIHEHUM y4YeOHbIX TIPOEKTOB U MCC/AeJOBaHUN (U3NYeCKUX
TIPOIIECCOB  PACIIpe/iesiATh OOS3aHHOCTH B TPYINle B COOTBETCTBUU C
MOCTaB/IeHHbIMU 33/lJayaMU, C/IeJUTh 3a BBINIOJIHEHWEM I/laHa [eWCTBUN U
KODPEeKTHpPOBAaThb €ro, afieckBaTHO OIleHWBaTh COOCTBEHHBIN BK/IaJ B
JlesiTe/IbHOCTh TPYIIMbl, BbICTPAUBaTh KOMMYHUKaTUBHOE B3aWMO/ENCTBUE,
TIPOSIBJIsis TOTOBHOCTD Pa3pelliaTb KOH(IUKTbI




ITPOBEPAEMBIE 3J/IEMEHTBI COOEP KAHUA

7 KIIACC

Kop Kop
pa3jena 3jieMeHTa

®U3VKA U EE POJIb B TO3HAHWU OKPYXXAIOIIETO MUPA

IIpoBepsiemMbie 3/1eMeHTHI CO/iep)KaHUA

®dusuka — HayKad O Mpupozje. SABnenus npupobl. dusnueckue
1.1 ABJ/I€HUA: MeXaHHn4yeckKue, TeIrJiIoBbIe, 3JIEKTpUUEeCKHe,
MdIrHuTHbI€, CBE€TOBLIE, 3BYKOBBIE

dusnueckue BeaUUWHbL. V3MepeHHe (M3MUYECKUX BeUUKH.
1.2 dusnueckue TIpHUOOPBI. ITorperHocTb V3MepeHui.
MexayHapoHas cucTema euHULY

EcTecTBeHHOHayUHbIM ~ MeTOJ]  TIO3HaHWS:  HaOJO/eHME,
MOCTAHOBKA HAYUYHOTO BOIPOCA, BBIJABW)KEHWE TUIOTE3,

! 1.3 5KCIIEPUMEHT [0  TIpOBepKe  TUIOTe3, 00BbsICHEHHE
Ha0J/1r0/]JaeMOro sIB/IeHUsT
1.4 Onucanue GpU3NUeCKUX SIBJIEHUN C TIOMOILbIO MoJesiei
[TpakTHUeckure pabOThI:
N3mepeHue pacCTOSTHUM.
15 V3mepenue 00bEMa KUAKOCTH U TBEPJOTO TeJa.

OmnpefeneHve pa3MepoB MasbIX Tell.
N3mepeHue TemriepaTypbl MNPy TOMOIIUA >KUAKOCTHOTO
TepPMOMeTpa U iaTuMKa TemrepaTyphbl

2 INEPBOHAYAJIBHBIE CBEJEHVA O CTPOEHNN BEIIECTBA

CrpoeHue BelllecTBa: aTOMbl U MOJIEKY/Ibl, UX pa3Mephl.

21 OnbIThl, JOKa3bIBaloLIMe JUCKPETHOE CTPOEHE BelllecTBa
59 [Bwxenue yactu BemectBa. CBsA3b CKOPOCTH [BIDKEHUS
) YyacTul] C TeMriepatypoil. BpoyHoBcKoe ABikeHue, auddysus
53 Bsaumo/ielicTBre UyacTuIL] BellleCTBa: TIPUTSKEHUE U
) OTTa/IKUBaHHE
ArperaTHble COCTOSIHUSI Bell[eCTBa: CTPOEHHEe Tra30B,
24 JKUJKOCTeN U TBEPABIX (KpUCTa/UIMUeCcKux) Ten. B3auMocBs3b
' MeX/ly CBOWCTBAaMHU Bel|eCTB B Pa3HbIX arperaTHbIX COCTOSIHUSIX
Y UX aTOMHO-MOJIEKY/ISIPHBIM CTPOEHUEM
2.5 Oco6eHHOCTH arperaTHbIX COCTOSTHUM BO/IbI
2.6 [MTpakTHueckue paboThI:

OueHKa /MaMeTpa  aToMa  METOAOM  psiioB  (c




WCI0/Ib30BaHKueM (poTorpaduii).
OnbITHI 10 HAOTIO/IEHUIO TeTJIOBOT'O PACIIMPEeHHsI T'a30B.
OmnbIThl 0 OOHAPYXKeHUIO AEWCTBUSI CH MOJIEKYJISIPHOTO
TIPUTSDKEHUST

JBVDKEHUE 1 B3AUMO/JENCTBUE TEJ
31 MexaHnueckoe [ABWXKeHHWe. PaBHOMepHOe M HepaBHOMEPHOe
JIBIKeHHe
3.9 Ckopocte. CpepHssi CKOPOCTb IpU  HepaBHOMEPHOM

JBWKeHUM. PacuéT myTH ¥ BpeMeHU [|B)KeHHs

3.3

SBnenue HWHEPLIUU. 3aKoH HWHEPLIUU. B3aHMOAEﬁCTBHe TeJ/ KdK
IMMPpHUYKrHa U3MEHEHUA CKOPOCTH OBUXXEHUA TeJl. Macca Kak Mepa
HMHEPTHOCTU TeJld

3.4

[TnotHOCTh BemectBa. CBsA3b MJIOTHOCTA C KOJIWUYECTBOM
MOJIEKYJT B eJUHULIe 00bEMa BelljeCTBa

3.5

Cuna Kak xapakTepuCTHKa B3aUMO/IeHCTBUS Tesl

3.6

Cusia ynpyrocTu u 3akoH ['yka. Vi3mMepeHue CHJIbI C TIOMOLIbO
JVHaMOMeTpa

3.7

ABneHue TAroteHuss U cuna TsoKecTd. Cua TsKeCTH Ha
Ipyrux iaHerax. Bec tesna. HeBecomocTh

3.8

Cwuna tpeHusi. TpeHve CKOJIbXXEeHUsI U TPeHUe MOKosl. TpeHve B
TIPUPOJEe U TEXHUKE

3.9

CnokeHue CW/, HamnpaB/JeHHbIX I10 OJHOW IPSIMOMU.
PaBHOzeliCTBYIOIIAs CUT

3.10

[TpakTrueckue paboThI:

OnpesieneHre CKOPOCTHM PaBHOMEPHOTO /IBIKeHUs (Ilapvka B
YKUJJKOCTH, MOJIe/IA 37IeKTPUUYEeCKOT0 aBTOMOOW/ISL U TaK jianee).
OnpeseneHve cpejiHeil CKOPOCTU CKOJIbKeHUs Opycka Wu
IIapyKa TI0 HaKJIOHHOW miockocTu. OripeiesieHue TUIOTHOCTH
TBEpAOro Tena. OMBITEL, [J€MOHCTPUPYOIIME 3aBUCHMOCTh
pacTsbkeHus1 (gedopmaliuu) Npy>KUHBI OT MPUIOKEHHOW CUJIBI.
OnbIThl, JeMOHCTPUPYIOL[ME 3aBUCHUMOCTh CUJIbI  TPEHUsI
CKOJIb)KEHHUSI OT Beca Tejia M XapakKTepa COIPUKACAIOIIUXCS
ToBepXHOCTel

3.11

dusuyeckue sBJIEHUS B IPUPOAe: IIPUMephbl [BWKEHUS C
pPas/MuyHBIMA CKODOCTSIMM B JKMBOM W HEXWBOW NPUPOJE,
JlefiCTBHe CUJIbl TPEHUS B TIPUPO/ie U TEXHUKE

3.12

TexHuueckue YCTPOI‘;ICTBaI AUHaAMOMETP, MOAUIMITHUKN

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTE 1 TA30B

4.1

Hapnenne TBépmoro Tesma. CrnocoObl  YMEHbIIEHUS U
YBEJTUUEHUS [JaBIeHUS




4.2

[apreHne ra3a. 3aBUCUMOCTb [laBjieHWsi rasa OT 0O0BEMa,
TeMITepaTyphl

4.3

[Tepenaua faBieHyst TBEPABIMHU Te/laMU, XXUAKOCTSIMU U ra3aMH.
3akoH Ilackang. [THeBMaTHUecKre MalllMHbI

4.4

3aBHUCUMOCTb JTABJIEHUS JKUJIKOCTH oT /1y OUHBI.
I'mppocratuuecknii  mapafokc.  CooOujarouecs  COCY/IBL.
I'vapaBaruecKue MeXaHU3MBI

4.5

Atmocdepa 3emnn U arMocepHoe JaBreHHe. [IpuuMHbBI
CYIIeCTBOBaHWSI  BO3AYIIHOW  obOosouku  3emmud.  OmbIT
Toppuye/id.  3aBUCUMOCTb  aTMOC(EpHOTO  /laBjieHHsT OT
BBICOTBI HaJj YDOBHEM MOPs

4.6

W3mepenne  atMmocdepHoro  aaejeHusi.  [Ipubopel s
r3MepeHUst aTMOCGhEepHOTro aBieHust

4.7

[JeiicTBUe >XUAKOCTU M Ta3a Ha TOTPY)KEHHOe B HUX TeJIo.
BoiTankuBarolijasi (apxvumMe/joBa) cuia. 3aKkoH Apxume/ia

4.8

[InaBanue Ten. Bo3gyxoruiaBanue

4.9

[TpakTrueckue paboThI:

VccnepoBanve 3aBUCMMOCTH Beca Tela B BOZie OT 00béMa
MOTPY)KEHHOW B JKMAKOCTb vacTu Tena. OmnpegeneHve
BbITA/IKMBAIOIIEN CUJIbI, JEUCTBYIOIIEN Ha TeJo, MOTrPyXKEHHOe
B )KMJKOCTb. IIpoBepKa He3aBUCHMMOCTH BbITA/IKUBAOLLEN CHJIbI,
JIeMCTBYIOLLIeM Ha Teo0 B >KUJKOCTH, OT Macchl Tesna. OMbITHI,
JIeMOHCTPUPYIOLME  3aBUCUMOCTb  BBITAJKWBAIOLEeHd CHUIIBI,
JieiicTBytOI1Iel Ha Teso B XKUJKOCTH, OT 00BbEMa MOrpy>KEHHO! B
KUJKOCTb 4YacTH Tejla U OT IUIOTHOCTH  >KUJKOCTH.
KoHcTpyrpoBaHue apeoMeTpa WM KOHCTPYUPOBaHUeE JIOAKU U
orpejiesieHre eé rpy30nobEMHOCTH

4.10

®dusnueckue SsBAEHUS B rnpupoje: BJ/IUAHUE aTMOC(l)epHOl"O
AdaBJ/IeHHWsA Ha >KHBOM OpraHu3sM, IlJ/laBdHHe PBI6

4.11

TexHuueckre  yCTpOICTBa: coolmaromuecst CoCy/[ibl,
YCTPOICTBO BOZOMNPOBO/A, THAPABIAYECKUI MPecc, MaHOMET,
OapomeTp, BEICOTOMEp, MOPILTHEBOM HACOC, apeOMeTP

PABOTA, MOILIHOCTDB, DOHEPT'MIA

5.1 MexaHuueckast pabota

5.2 MexaHuuyeckast MOLLIHOCTb

513 [TpocTbie MeXaHW3MbI: pblUar, OI0K, HaK/JIOHHAsi TIOCKOCTb.
) [TpaBuio paBHOBecCus pblyara

5.4 [TpumeHeHMe TpaBU/Ia PaBHOBECHS pbluara K 010Ky

5.5 «30/10TOEe TIpaBWIO» MexaHUKU. Ko3dbduimeHT mone3Horo

ﬂEﬁCTBHH MeXaHHU3MOB. HPOCTBIE MeXdHHU3MBbI B 6bITy n
TexXHHKe




5.6 [ToreHnManbHas SHepryuy Tesa, NOLHATOrO Hag, 3eMIEN
5.7 Kunertnueckas sHeprus
58 [ToHags MexaHuWuecKass SHeprusi. 3aKOH M3MEHEeHUs U
) COXpaHeHHsl MeXaHWUYeCKOU SHepruu
[TpakTHUeckure pabOThI:
OrmpefiesieHrie paboOThl CU/IBI TPEHUs] TIPU PaBHOMEPHOM
5 g [OBWDKEHMM  Teja 10  TOPU30HTAJbBHOM  IIOBEPXHOCTH.
) WccnenoBanue ycioBud paBHOBecusl pbluara. Msmepenne KIIJ]
HaK/JIOHHOM  IUIOCKOCTH. V3yueHue 3aKOHa COXpaHEHUs
MeXaHWYeCKON SHepruu
5.10 dusnueckue IBJIEHUS B IPUPOJE: PhIYaru B Tejle yejioBeKa
TexHuueckue yCTPOMCTBa: pblyar, TO/|BVKHBIN U
5.11 HeIo/IBIKHBIA ~ O/I0KM, HaK/JOHHAasi IUIOCKOCTb, IIPOCThIe
MeXaHU3MbI B OBITY
8 K/TACC
Kopg Kopg
IIpoBepsieMble 3/1eMeHTHI COAepPKaHUA
pasjena 3JjieMeHTa
6 TEITVIOBBIE ABJIEHUA
OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJ/ISIPHO-KMHETUYeCKOW Teopuu
6.1 CTpoeHUs BellecTBa. Macca U pasmepbl MoJIeKy/l. OIbITHI,
' MOZTBepXKaroLye OCHOBHBIE TI0JIOXKEeHHUS
MOJIEKY/IIPHOKMHETUYECKOM TeOPUH
6.2 Mopenyu TBEPAOro, >KUAKOTO M Ta3000pa3sHOTO COCTOSTHUMN
' BellecTBa. Kpucramuimyueckre u aMopgHble Tesa
6.3 OObsicHeHHe CBOMCTB ra3oB, >KUAKOCTeH M TBEPABIX Tesl Ha
' OCHOBe I10JIO)KeHUH MOJIeKY/IIPHOKMHEeTUYeCKOU TeOpuU
6.4 CmaurBaHue U KallWUIsIpHbIe SIBJIeHUs
6.5 TersioBoe pacipeHue U ckarve
6.6 Temnepatypa. CBsi3b TemriepaTypbl CO CKOPOCTBIO TeIJIOBOI'O
' JBWKEHUsI YaCTHL]
6.7 BHyTpenHsiss sHeprus. Criocobbl u3MeHeHHWsl BHYTpeHHel
' SHEPrUH: Teriornepesaua v coBepiieHre paboTbl
6.8 Bugel  Teruionepejaud:  TeIUIONIPOBOLHOCTb,  KOHBEKLIWS,
' U3/TyueHue
6.9 KonnyecTBo TerioTsl. Y e/ibHast TelIoéMKOCTh BellleCTBa
6.10 TeriooOMeH M TeruioBoe paBHOBecHe. YpPaBHEHUE TeIIOBOrO
Oananca




[lnaBneHue wu OTBepJeBaHME KPHUCTA/VIMYECKHUX BeIeCTB.

6.11 Y nenbHas TeruioTa rniaBieHUs
[TapooOpa3oBaHue u KoHZeHcaius. Vcrmapenue. KumneHue.
6.12 Y penvHas TervioTa napoobpa3oBaHusl. 3aBUCUMOCTb
TeMIlepaTypbl KATIEHUsI OT aTMOC(HEePHOT0 /1aB/IeHUsI
6.13 Biia)kHOCTB BO3/yXa
6.14 OHeprus TOIIMBa. Y e/bHas TeruloTa CropaHus
[Mpunimnbl paboThl TeroBbix [Burarenedd KII[ TeruioBoro
6.15 gBuratesnisi. TerioBble JABUraTtey M 3alliuTa OKpY)Karoleu
cpezbl
6.16 3aKOH COXpaHeHWsi M TIpeBpallleHusi SHePrUd B TeIJIOBbIX
' mporeccax
[TpakTrueckue paboThI:
OnbITEl IO OOHAPYKEHUIO AEUCTBUS CHU MOJIEKYJIIPHOTO
TIPUTSDKEHUSI.
OnbIThl MO BBIPALL[MBAHUIO KPUCTA/IJIOB TTOBAPEHHOM CO/U
WU caxapa.
OmbITEl TI0 HaOJIOJEHUIO TEeTJIOBOTO pacCIIMpeHUsi ra3oB,
JKUJKOCTeN U TBEP/BIX TeJl.
OnpezeneHyve faBieHus Bo3Ayxa B basuioHe mrpuUiia.
OnbIThl, /J€MOHCTPUPYIOLME 3aBUCUMOCTb  JlaBJIeHUs
BO3/lyXa OT ero 00béMa 1 HarpeBaHUs WK OXJIaXKeHUS.
[TpoBepka rurioTe3bl JIMHEWHOW 3aBUCUMOCTH JIJIUHBI
6.17 cTonOWKa JKUAKOCTU B  TEPMOMETPUUYECKOM TpyOKe OT
TeMIlepaTyphbl.
HabmromeHve v3MeHeHWs] BHYTDPEHHEW >Heprud Tena B
pe3y/bTaTe Terionepeau U paboThbl BHEIIHUX CHJI.
VccnepnoBanue siBjieHUsT TeTVIOOOMeHa TPU CMEIIMBAaHUHU
XOJIOAHOW U ropsiuel BOJBI.
OrnpezesieHre KOJIMUeCTBA TEIJIOThI, MOIYUEHHOTO BOJOMU
TIpY TeryI000MeHe C HarpeTbIM MeTa/UTMYeCKUM I[WIMHPOM.
OrnipesenieHre ye/lbHOM TEMJIOEMKOCTH BellleCcTBa.
VccnenoBanue npotiecca uCnapeHusl.
OrnipezesieHre OTHOCUTE/ILHOM B/IaXKHOCTU BO3/yXa.
OrnipesiesieHre ye/lbHOM TEIJIOTHI M/IaB/IeHUS JIb/iA.
®u3nueckue sIBJIeHUs B TIPUPO/e: TIOBEPXHOCTHOE HATsKeHHeE U
6.18 KaNWUIsIpDHbIe SIBJIEHWSI B TIPUPOJE, KPUCTa/yIbl B TIPUPOJE,
) nusnyuenre CoJjiHIIA, 3amMep3aHHe BO/IOEMOB, MOpPCKHE Opu3bl;
obpa3oBaHHe POChI, TYMaHa, UHesl, CHeTa.
6.19 Texnuueckue yCTPOICTBaA: KaruJuisipsl, TpUMepHI

VICTI0/Ib30BaHUsI KPUCTA/JIOB, XKU/KOCTHBIM TepPMOMETp, [JaTuuK
TeMrepaTrypbl, TepMOC, CHCTeMa  OTOIUVIEHHSl  JIOMOB,




TUTPOMETphl, TICUXPOMeTp, TapoBasi TypOWHa, [JBUTaTesb
BHYTPEeHHEero CropaHusl.

SJIEKTPMYECKUE U MATTHUTHBIE ABJIEHNA

7.1 OsekTpusaLus Tes. [IBa pozia 3/1IeKTpUUeCKUx 3apsioB
B3aumogeiictBue  3apsbkeHHbIXx — Tea.  3akoH — KyroHa
7.2 (3aBUCHMMOCTb CWJIbI B3aUMOJENCTBUSI 3apsDKEHHbIX Tel OT
BeJTMUMHBI 3apsi/I0B U PAaCCTOSIHUSL MEX/y Te/laMK)
OnekTpuyeckoe noJsie. HanpsokEHHOCTb 3/1€KTPUYECKOro IT0JIS.
7.3 [IpuHIUMIT ~ CYMeprio3uliuM  3/eKTpUUYecKux  mosied  (Ha
KaueCTBEHHOM YPOBHe)
Hocurenu JIeKTPUYECKUX 3aps/i0B. OneMeHTapHbIN
7.4 sneKTpuyeckuii 3apsf. CrpoeHue aroma. IIpoBogHuKu U
[I3/IeKTPUKHU
7.5 3aKOH COXpaHEeHHs 3JIEKTPUUYEeCKOro 3apsia
76 ONeKTpUYeCKUM TOK. Y CJIOBUS CyLL[eCTBOBAHMS 3/IEKTPUUECKOT0
' TOKa. VICTOUHUKY TTOCTOSIHHOT'O TOKA
77 [eiicTBUsi 37eKTpUUYECKOr0 TOKa (TersioBoe, XUMHUUeCKOe,
' MarHuTHoOe). DJIeKTPUUeCKUN TOK B )KUJKOCTSIX U ra3ax
7.8 JJiekTpryeckas 1ernb. Cuia ToKa. /IeKTpUUeCKOoe HarlpshkeHre
79 ConpoTuBieHWe TPOBOJHUKA. Y/leJlbHOE  COMPOTHBIEHHE
' BeIIleCTBa
7.10 3akoH Oma /ij1s1 yuacTKa Liernu
7.11 [TocnepoBaresibHOE U Mapaslie/lbHOe CoejJMHeHUe IIPOBOJHUKOB
712 PaboTa ¥ MOII[HOCTb 37IEKTPUUECKOTO TOKa. 3aKOoH JIKOy/st —
' Jlenna
713 OneKTpuueckue LieMy U MOTpeOUTenu 371eKTpUUecKor SHepruu
) B ObITY. KOpoTKOe 3aMbIKaHMe
714 [TocTossHHBIe ~ MarHUTBL. ~ B3aWMofelcTBUe  TTOCTOSIHHBIX
' MarHHUTOB
715 MarsuTHoe 10Jie. MarHuTHOe T10J1e 3eMJIA U ero 3HaueHue Jjisi
’ YKW3HU Ha 3emsie
716 OmnbiT Opcresa. MarHuTHoe T1ojile  JIEKTPUYECKOro  TOKa.
' [IpumeHeHVe 371eKTPOMarHiTOB B TeXHUKE
[eiicTBMe MarHUTHOTO TI0JiA HAa TIPOBOJHUK C TOKOM.
717 ONeKTpoJBUrare/b  IOCTOSHHOrO  TOKa.  lcronb3oBaHue
' 3/7IeKTpOoJBUraTeslell B TeXHUYEeCKUX YCTPOMCTBAX M Ha
TpPaHCIIopTe
718 Oneitel Papages. fBneHWe 371eKTPOMAarHUTHOW WHAYKLIWU.
) [Tpasuio JleHia
7.19 OnektporeHeparop. CriocoObl  TO/MyueHUs]  3EKTPUUECKOU




SHepruu. BJIEKTPOCT(:IHLII/II/I Ha BO300HOB/IIEMBIX HMCTOUHHKAX
SHepruu

7.20

[TpakTrueckue paboThI:

OnbIThl 10 HAOMIO/IEHUIO 2/IEKTPU3aL[UM Tesl UHAYKLUeN U npu
COTPUKOCHOBEHUM.

VccnenoBaHue [1eMCTBUS 3/1EKTPUYECKOTO 101 Ha MPOBOJHUKHU
Y JU3JIEKTPUKH.

C6opka u npoBepKa paboThl 37IeKTPUUECKON L[eTTH MTOCTOSTHHOTO
TOKa.

V3mepeHue U peryMpoBaHUe CUJIbI TOKA.

V3mepeHue 1 peryMpoBaHUe HarpsKeHUs.

VccnepnoBaHue 3aBUCHMOCTHA CW/bl  TOKa, WAYLIEro uepes
Pe3nCTOp, OT COMNPOTHUBJIEHUS PEe3UCTOpa U HaNpsKeHUs Ha
pesucTope.

OnbITel, JE€MOHCTPUPYIOLME 3aBUCUMOCTb 3JIEKTPUUECKOrO
COMPOTHUBJIEHUS TPOBOJAHUKA OT €ro JUIMHbIL, TUIOLaZH
TOMEePeYHOro CeueHusl U MaTepuarsnia.

[TpoBepka rpaBu/a CJI0KeHUs HarpsbKeHun npu
MOC/Iel0BaTe/IbHOM COeJVWHEHWH ABYX pe3ucTopoB. IIpoBepka
npaBu/a Jjsi CWAIbl TOKA TIPU Tapajyie/lbHOM COeIUHEHUH
pe3uctopoB. Oripefesienre pabOTHl  JIEKTPUUECKOTO TOKa,
yuayuero  uyepes  pesucrop.  OrmpejesieHWe  MOLHOCTU
3JIGKTPUYECKOTO0  TOKAa,  BbIe/IIeMOM  Ha  pe3UCTope.
WccnemoBaHue 3aBUCMMOCTM CW/bI  TOKa, WAYLIEro uepes
JIaMIIOUKYy, OT HarpsbkeHusi Ha HeW. Omnpegenenue KII
HarpeBarens. VcciefoBaHWe MarHUTHOTO —B3aWMOJENCTBUS
MOCTOSIHHBIX ~ MarHUTOB.  V3yueHWe  MarHUTHOTO  TOJIsI
MOCTOSIHHBIX MarHWTOB TP WX OOBEJUHEHWU U pa3fie/ieHUH.
VccnenoBaHue [eHCTBUSL 31€KTPUYECKOT0 TOKA Ha MarHUTHYIO
cTpesiky. OIBITBI, [JeMOHCTPUPYIOLMe 3aBUCUMOCTb CUJIbI
B3aMMO/IEMCTBUS KaTyIIKA C TOKOM M MarHuTa OT CHJIbl TOKa U
HarpaB/ieHUs1 TOKa B  KaTyluke. V3yueHWe [1elCTBUS
MarHuTHOTO I10/1s1 Ha IPOBOJHUK C TOKOM. KOHCTpyupoBaHue U
n3yuyeHre paboTel 3nektpojBuraTensa. M3mepenne KIT/I
3/1eKTPO/IBUraTe/IbHOM yCTAaHOBKU. OMBITHI M0 KCC/e10BaHUIO
SIB/IEHUS1 ~ 3JIeKTPOMAarHUTHOW  WMHAYKLMM:  UCC/Ie[OBaHUe
V3MeHeHWI 3HaueHUsl U HallpaB/ieHusl MHAYKLMOHHOTO TOKa

7.21

du3nueckue SIBJIeHUSI B npupoje: >3JIeKTpUueCKre ABJIEHUA B
aTMoccbepe, 3JIEKTPUYECTBO J>XMBBIX OpPraHM3MOB, MdrHUTHOE
rmoJse 3EMJ'II/I, APEﬁQ) MOJ/IFDCOB, POJIb MAarHUTHOI'O TIIOJIA [OJId
JKU3HU Ha 3€MJI€, MOJIApHOE CHUsAHUE

7.22

TexHuueckve  yCTPOWCTBa:  3JIEKTPOCKOI,  amIepMeTp,
BOJIbTMETD, PEOCTaT, CYETUMK  3JIeKTPUYECKOW  3HEepruw,




3/IEKTPOOCBETUTE/TbHbIE 1110)5(010)5) 38 HarpeBaresbHbIe
3J1IeKTPONPHUOOPHI (puMeps), 3/IeKTpUYeCKUe
TIpeJJOXpaHUTeNH, 3/IEKTPOMAarHur, 3/1IeKTPO/IBUraTe b
TIOCTOSTHHOTO TOKa, TeHepaTop MOCTOSTHHOTO TOKa

9 KJTIACC
Koz
paszen Kog snemeHnTa [IpoBepsiemMble 3/1eMeHTBI COAepyKaHUs
a
8 MEXAHUWUYECKUWE ABJIEHUA

8.1 Mexanuueckoe pABwkeHue. MartepuanbHas Touka. Cucrema
' oTCuéTa

8.2 OTHOCUTENBLHOCTh MeXaHUUeCKOI'0 ABY)KEHHUS

8.3 PaBHOMepHOe NIpsiMOJ/IMHEHOe JBH)KeHHe

8.4 HepaBHOMepHOe mnpsiMosviHeliHOe [ABWXeHHe. CpefHsst U
’ MI'HOBEHHasl CKOPOCTb TeJjla I[P HepaBHOMEPHOM JIBU)KeHUU

8.5 YckopeHnue. PaBHOYCKOpeHHOe MPSIMOJIMHENHOE JIBYKEeHHe

8.6 CBoboaHoe nagenue. OneIThl ["anmunes

PaBHOMepHOe [JBWKeHMe TI0 OKpYXHOCTH. Ilepuom wu
8.7 yactota obpaiieHus. JIvHeiliHass W yr/oBasi  CKOPOCTH.
LleHTpOCTpEeMHUTe/ILHOE YCKOPeHUe

8.8 [TepBbiii 3akoH HbroTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 TpeTuii 3akoH HbtoTOHa

8.11 [TpyHLMIT CyTIeprio3ULIMY CHJT

8.12 Cwuia ynpyrocrtu. 3akoH I'yka

8.13 Cuna TpeHUs: Cwia TPEHUS CKOJbXEeHWs, CWjla TPeHUs
) TIOKOS, pyTHe BU/bl TPEHUS

8.14 Cuna TsoKeCTH Y 3aKOH BCEMUPHOIO TATOTEeHUs. Y CKOpeHue
' CBOOO/JHOrO MajleHus

8.15 Oewkenve minaHeT BOKpyr CosHua. IlepBasg kKocMmuyeckas
' cKopocTb. HeBecoMOCTh ¥ mieperpysku

8.16 PaBHOBecre MaTepuanbHOM TOUKUA. AOCOMIOTHO TBEPAOe Teso

8.17 PaBHOBecume TBEpPAOro Tema C 3aKPeIVIEHHOM OChHO
' BpaleHysl. MoMeHT cuiibl. LleHTp TshkecTn

8.18 Nwmnynec Tena. Vi3smeHeHue umiysbca. IMnysisc cubl

8.19 3aKOH COXpaHeHHs UMITyJ/IbCa




8.20

PeakTuBHOE ABID>KeHHe

8.21

MexaHuueckas pa60Ta U MOIIHOCTb

8.22

PaboTa CH TsDKECTH, YMpyroctd, TpeHus. CBsi3b SHEPrUd W
paboThI

8.23

[ToreHIManbHas HEPrusi Tesa, MOAHATOrO HaJ, TIOBEPXHOCTHIO
3emn

8.24

[ToTeHLMabHAs SHEPTUsl CXKATOW MPY>KUHbI

8.25

Kunetnueckas JHeprus. TeopeMa 0 KMHEeTHUYEeCKOU SHEpruu

8.26

3aKOH COXpaHeHHsI MeXaHUUeCKOM SHepruv

8.27

[TpakTrueckue paboThL:

Omnpezenenve cpefHeld CKOPOCTH CKOJIb)KeHUs1 OpyckKa WId
JBIDKEHUs IIapyvKa M0 HaKJIOHHOW TuiockocTu. OmpefeneHue
YCKOpeHHs1 Tefa TPA PaBHOYCKODEHHOM [BW)XXEHUU 10
HAaKJIOHHOM MJIOCKOCTH.

UccnepoBanme  3aBUCMMOCTM NOYTWU OT  BpeMEHU I[P
PaBHOYCKOPEHHOM /IBW)KEeHUU 0e3 HauaTbHOH CKOPOCTH.
[TpoBepka rumoresbl: €C/IM NPU PaBHOYCKOPEHHOM [BHKEHUH
0e3 Haua/lbHOW CKOPOCTH TYTH OTHOCSATCS KaK Psifi HEUETHBIX
yucesa, TO  COOTBETCTBYIOIL[UME  TIPOMEXYTKM  BpeMeHU
O/IMHAKOBBI.

NccnepoBanue 3aBUCMMOCTU CUJIBI TPEHHUSI CKOJIb)KE@HHUSI OT CUJIbI
HOpMaJIbHOTO JiaBjieHus. OripefieneHne Ko3(pdulieHTa TpeHust
CKOJIb)KEHUSI. OrnpepienieHre JKECTKOCTH TIPY>KUHBI.
Omnpenenenve pabOTbl CUIBI TpPeHHST TPH PaBHOMEPHOM
JIBIDKEHWX  Tela  TI0  TOPWU30HTAJbHOM  TOBEPXHOCTU.
Onpenenenve paboOThl CUIbI YIIPYTOCTH TIPU TMOABEME Tpy3a C
WCTIO/Tb30BaHNEM HeTIOJJBMXKHOTO U TIOJBMYKHOTO GJI0KOB

8.28

dusnueckue SBAEHUS B npupoje: TIpDWIMBBI W OTJ/IUBHI,
ABIH)KeHHe II/IaHeT ConHeyHoM CUCTEMBI, p€aKTHUBHO€E OBHU)XXEHHE
JKMBBIX OpPraHM3MOB

8.29

TexHuYeckre yCTPOMCTBA: CIUJOMETDP, [JaTUMKU T[0JI0KEHHs,
PacCTOSIHUSI U YCKOPEeHHsl, PaKeThl

MEXAHNYECKHWE KOJIEBAHVA 11 BOJIHBI

KonebarenbHoe  awkeHWe. OCHOBHbIE — XapaKTePUCTUKU

9.1 KosieOaHWH: TIepro/, YacToTa, aMIIUTY/ ja

9. MareMaThueCKUii YW TPYXUHHBIM MasiTHUKU. [IpeBpaiijeHue
' SHepruu Mpu KosebaTebHOM IBHKeHUH

9.3 3aryxaroiue Kojebanus. BoiHyX1eHHbIe KojiebaHust. Pe3oHaHC

9.4 Mexanuueckve BoJiHbl. CBOWCTBAa MeXaHUUECKHX  BOJIH.

[TpofonbHBIE U TONepeyHble BOHBL. [IjTMHA BOJIHBI U CKOPOCTh
eé pacrpocTpaHeHMsi. MexaHHWUecKWe BOJIHBI B TBEDJOM Tejie,




celicCMUUeCKre BOJTHbI
9.5 3ByK. I']pOMKOCTE U BbICOTa 3ByKa. OTpakeHUe 3ByKa
9.6 Nudpas3Byk U yabTpa3BykK
[TpakTHUeckure pabOThI:
OmnpesienieHre YaCTOTHI U IepUo/ia KoyiebaH!i MaTeMaTHyecKoro
MasiTHUKaA.
OmpezienieHde YacTOTHI W TiepuoJa KoJiebaHUM TIPY>KUHHOTO
MasiTHUKa
9.7 Nccnenosanue 3aBUCHUMOCTH repuoja KosebaHui
MOJBEIIEHHOr0 K HUTU Tpy3a OT AJIMHbl HUTU. VccienoBaHue
3aBUCHMOCTH Tlepuofia KosiebaHui MPY)XWHHOTO MasiTHUKA OT
Maccel Tpy3a. [IpoBepka He3aBHCHMOCTU TIieprofia KoseOaHuit
rpy3a, NMOJBELIeHHOr0 K HUTH, OT MacChl Ipy3a U >KECTKOCTU
TIPY>KUHBL. MI3MepeHre ycKopeHHst CBOOOZAHOTO Tia/|eHust
dusnueckre sBJEHUS] B TNPUPOJe: BOCIPUATHE 3BYKOB
9.8 JKMBOTHBIMH, 3eMJIeTPSICEHUE, CeMCMUYEeCKHWe BOJIHBI, LIyHaMU,
3X0
9.9 TexHHUuecKre yCTPOWCTBA: 3X0JI0T, UCTI0Ib30BaHUe YIbTPa3ByKa
' B GBITY 1 TEXHUKE
SJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAT'HUTHBIE BOJIHBI
101 ONeKTPOMarHuTHOe  ToJie.  JDJIeKTPOMarHWTHbIe — BOJIHBI.
) CBoliCcTBa 5/1eKTPOMarHUTHBIX BOJTH
10.2 IlTkana 5/1eKTpOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas npupoga cseta. CKopocTs cBeTa. BosHOBbIe
’ CBOWMCTBA CBeTa
10 [TpakTHUeckue pabOThI:
10.4 N3yueHre CBOWMCTB 37€KTPOMAarHUTHLIX BOJH C TIOMOIIbIO
MobUIBHOTO TernedoHa
105 dusnueckue sB/ieHUs B TpUpoje: Ouosoruueckoe [eicTBHe
) BHU/JMMOT0, y/IbTPa(HOIETOBOIO U PEHTT€HOBCKOI'0 U3TyYeHU!
106 TexHHUUyecKue yCTpPOWCTBa: MCIOJb30BaHUe 3/IeKTPOMAarHUTHBIX
' BOJIH [I/I1 COTOBOM CBA3U
11 CBETOBBIE ABJIEHUA
11.1 JlyueBas mopzenb cBeta. VICTOUHUKY CBeTa
11.2 [TpsiMonMHelHOe pacripoCcTpaHeHre CBeTa
11.3 OtpaxeHnue cBeta. [1710cKoe 3epKaso. 3aKOH OTpakeHHus CBeTa
114 [Ipenomiienve cBerta. 3akOH IipesioMjieHust cBeta. [loiHoe
’ BHYTpPEHHee OTpa)KeHHe CBeTa
11.5 JInnsa. Xog, ny4del B JIMH3e
11.6 OnTrueckast cucteMa (poToarnapaTa, MUKPOCKOTIa U TeslecKora




117 'a3 kak  onrtuueckas  cucremMa.  biwmsopykocte U
' Jla/TbHO30PKOCTh
118 PasnokeHne Gemoro cBeta B crnekrp. Omeitel HblOTOHA.
) CrnoykeHue crieKTpasbHbIX LIBeTOB. Jlucrepcus cBeta
[TpakTrueckue paboThI:
VccnenoBanve 3aBUCMMOCTH yIjla OTPaKeHHWsl CBETOBOIO
Jlyya OT yrIJia NafleHus.
W3yueHre XapaKTepUCTUK W300pa)keHWs TIpefMeTa B
IIJIOCKOM 3epKarie.
VccnenoBanye 3aBUCMMOCTH YIJIa MPeJIOMIEHHs CBETOBOTO
119 Jlyda OT yTJia Maj/ieHys Ha TPaHMLie «BO3AYX — CTEKJIO».
' [MTonyueHrie wu300pakeHUWH C TIOMOIIBIO —CoOHMparoIeit
JIUH3BI.
OrnpesiesieHre (HOKYCHOTO PAaCCTOSIHUSI U ONTUUYECKOM CUJIbI
cobupatoriieit TMH3BI.
OmBITHI 110 pa3oXKeHHto Oesioro CBeTa B CEKTP.
OnbITbl MO BOCHPUATUIO LBeTa I[peJMeTOB IIpU HUX
Hab/roIeHnH uepe3 1[BeTOBbIe (DUIbTPbI
dusnyeckue sgBieHUs1 B rpupogfe: 3atMeHuss ConHua u JIyHsl,
11.10 I[BeTa Te/, ONTUUeCKUe siBjieHUsT B aTtMmocdepe (1iBeT Heba,
pedpakuys, pagyra, MUPax)
111 TexHuueckue yCTpPONCTBA: OYKHM, TIepuckKor, (oToanmnapar,
’ OINTHUYEeCKHe CBETOBO/bI
12 KBAHTOBGLIE ABJIEHUA
121 Omneitel Pesepdopga v ruiaHeTapHasi MoJenb aToma. Mojesb
' aroMa bopa
122 Wcnyckanne U norsionjeHue cBeta aroMoMm.  KBaHTHI.
' JIvHeiiuaThble CrIeKTPhbI
12.3 PazrioakTMBHOCTb. Anb(a, 6eTa- U raMma-u3ydeHust
124 Crpoenue aTtoMHOro sgzpa. HyknoHHas Mozieslb aTOMHOIO s/pa.
' M30TOMEI
125 PapuoaktrBHBIe nipeBpauienus. [leproy nmosypacnaza aTOMHBIX
' anep
126 AnepHble peakuuy. 3aKOHbl COXpaHEHUsl 3apsioBOIO U
' MaCCOBOTO UKCEJT
12.7 OHeprus CBsI3U aTOMHBIX s/iep. CBsi3b MacChl ¥ SHEPryuv
18 Peakuyu cuHTesa u fenenus ggep. Vicrounnku sHeprun CostHLa
' U 3BE3]
12.9 AnepHas sHepreTvka. [lelicTBHe pafiMOAKTUBHBIX MU3/yUeHUU Ha
) JKUBBIE OPTaHU3MbI
12.10 [TpakTHUecKure pabOThI:




HabsroieHre CI/IOIHBIX U IMHEMYaThIX CIIeKTPOB U3/TyUYeHHsl.
VccrnepnoBanve TpeKOB: UW3MepeHHWe JHEPruu  YaCTHUIIBITIO
TOPMO3HOMY TTyTH (110 hoTOrpadusim).

Vi3MepeHue pafii0akKTUBHOTO oHa

dusnyeckue ABJIEHUA B rnpupoje: €CTeCTBeHHBIN

1211 pa,E[I/IO(:lKTI/IBHMﬁ (i)OH, KOCMHUUeCKHe J1yuyd, PpaJHOdKTHUBHOE

' H3j1ydyeHre TMpupoJHbIX MHUHEPAJ/IOB, I,E[(Elt/iCTBI/Ie PagrO0aKTHUBHBIX
H3J'Iy‘-IeHHﬁ Ha OpraHur3M 4eJIOBEKd

12.12 TexHuueckue YCTPOﬁCTBaZ CITeKTPOCKOII, I/IH,[LI/IBI/I,Z[yaJ'IbHHﬁ

A03MMETP, KaMepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®PUU3UKE TPEBOBAHUSA K
PE3YJIPTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOU
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kop,
MPOBEPsIeMoro
TpeboBaHUs

IIpoBepsieMble TPeOOBaHKA K MPeMETHLIM pe3yabTaTaM 0a30Boro
YPOBH#A 0CBOEHHSsI 0CHOBHO# 00pa30BaTe/IbHONM MPOrpaMMbI 0CHOBHOI'0
o01iero oopasoBaHusi Ha ocHoBe ®I'OC

[ToHumaHue ponu (U3MKK B HAyYHOU KapTHHE MUpa; C(hOpMHPOBAaHHOCTb
0a30BbIX TIPe/CTAB/IEHUA O 3aKOHOMEPHOW CBSI3U U I103HABAaeMOCTH
sBIEHUA  TPUPOZBI, O  PpOAM  3KCIepumMeHTa B ¢u3UKe, O
cucremoobpasytomieli pomv (U3MKKM B Ppa3BUTHM eCTECTBEHHBIX Hayk,
TeXHUKU W TeXHOJIOTHH, 00 3BOMIOLMKA (U3NUECKUX 3HAHWN U UX POJIU B
1[eJIOCTHOW eCTeCTBeHHOHAayUYHOW KapTHHe MHpa, O BKJIaZle POCCHUUCKUX U
3apy0eXXHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKH, 00BSCHEHHE MPOL[eCCOB
OKpY’KaroIllero Mrpa, pa3BUTHe TEXHUKU U TEXHOJIOTHUH

3HaHUs O BUJAX Marepud (BEIeCTBO U TIO/E), O JABW)KEHUM Kak criocobe
CYIIIeCTBOBaHUST MaTepuH, 00 aTOMHO-MOJIEKYJIIPHOM TEOPHUHM CTPOEHHS
Bell[eCTBa, 0 (M3UUECKON CYIIIHOCTU SIBJIEHWH TPUPOAbI (MeXaHUUeCKHUX,
TEeI/IOBBIX, 3/IEKTPOMarHUTHBIX U KBAHTOBBIX); YMEHHE pa3inuyaTh SIBJIeHUs
M0 ONUCAHUID WX XapaKTepHbIX CBOMCTB W HAa OCHOBE OIBbITOB,
JIEMOHCTPUPYIOIIUX [aHHOe (PU3nyeckoe siBjieHHWE; yYMeHHe pacrio3HaBaTh
MposiB/ieHHe U3Y4YeHHbIX (PU3MUeCKUX SBJEHUM B OKPY>KalollleM MHUpe,
BbIJIeJISISl X CYIleCTBeHHbIe CBOMCTBA (MPU3HAKU)

B]'I&,ELEHI/IE OCHOBAMHM TIOHSITUIHOI'O dllllapaTda ¥ CHUMBOJ/IMYECKOI'O A3bIKa
Cl)I/IBI/IKI/I W HCII0/Ib30BaHUe HUX [OJid pellieHns y‘—IEGHbIX 3a/lda4y; yMeHHe
XdpaKTepHr30BaATh CBOMCTBAa Tesl, Cl)I/IBI/ILIECKI/Ie sBJIeHHWd W TIIpOLEeCCHI,
HCII0JIb3Yy4 Cl)YHAaMeHTaJILHbIe U SMITMPpHUYECKHUE 3dKOHBI

YMeHue OMNUChIBATh HN3yUeHHbIe CBOMICTBa Te/l U QJHBHHECKI/IE sSABJ/1eHN,
HCII0J/Ib3yA Cl)I/ISI/ILIeCKI/Ie BeJIMYHHBI

BnajeHnve ocHoOBaMH METO/[0B HAyYHOTO TO3HaHUS C YYETOM COO/OZIeHUS
nipaBu/1 Oe3omacHoro Tpya: Hab/moeHre (U3NUEeCKUX SIBJIEHUIM:

yMeHHe CaMOCTOSATe/IbHO COOUpaTh SKCIIEPUMEHTA/TbHYI YCTaHOBKY W3
JaHHOTO Habopa 000pyZOBaHMs TI0 MHCTPYKLIMH, OMWCHIBAaTh XOJ, OTMbITA
3anMChIBaTh €r0 pe3y/ibTaThl, (POPMY/IMPOBATh BHIBO/bI;

NpOBe/leHHe TIPSMBIX M KOCBEHHBIX H3MepeHHH (M3UYeCKUX BeTUYMH:
yMeHWe  TUIaHMPOBAaTh  W3MEpeHus,  CaMOCTOSATeNIbHO  coOupaTh
5KCTIepUMEHTa/IbHyl0 YCTaHOBKY [0 WMHCTPYKLMM, BBIUMC/IATH 3HaueHHUe
Be/IMYMHBI U aHa/IM3MPOBaTh I0JIyUYeHHbIe pe3ysbTaThl C yU6TOM 3alaHHOU
MOTPEILHOCTH pe3yJ/IbTaTOB U3MepPeHNH;

NpoBeJieHue HeCJI0XKHBIX 5KCIIepUMeHTaIbHbIX WCCreJ0BaHUMY;
CaMOCTOSATeJIbHO COOMpAaTh JKCIEePUMEHTAbHYI) YCTaHOBKY M TPOBOJUTH




ncciaegoBaHre 1o MHCTPYKLHWHU, TIpeACTaBJ/IAThH IMOJIyY€HHBbIE 3aBUCHMMOCTHU
(I)I/I3I/I‘-IECKI/IX BeJIMUMH B  BHJE Ta6J'II/ILI Hu Fpaq)I/IKOB, YUUTBIBATb
MOrpelHoCTHy, AejlaTb BBIBOABI 110 pe3y/ibTaTaM UCC/IeJOBAHUA

[ToHnmaHKe XapakTepHbIX CBOMCTB (DM3UUECKHUX MoJeneld (MaTepuaabHast
TOUKa, abCOMIOTHO TBEpZOe Teso, MO CTPOEeHHs Ta3oB, KUIKOCTeH U
TBEPABIX TeJ, IJIaHeTapHas MOJe/b aToMa, HYK/JIOHHas MOJe/b aTOMHOIO
sipa) U yMeHHe MPUMEeHSITh UX /i/1s1 00bsicHeHUs1 (PHU3UUYeCKUX MPOLeCCOB

YMeHHe 00BSICHATE (hHU3MUecKue MPOLeCChl U CBOKMCTBA TeJl, B TOM UHC/Ie U
B KOHTEKCTe CHUTyaldd [pPakKTUKO-OPDUEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBbISBIATH [PUUMHHO-C/E/ICTBEHHbIE CBA3M U CTPOMTH
0o0bsICHEHHe C OMOpod Ha M3yuyeHHble CBOWCTBA (PU3UUECKUX SIBIEHUM,
(r3ruecKre 3aKOHbI, 3daKOHOMEPHOCTU U MOJIe/T

YMeHMe peliaTh pacuéTHbIe 3a7aun (Ha O6a3e 2 — 3 ypaBHEHHI), UCTIO/B3YS
3aKOHbI U (hOpMYJIbl, CBs3bIBalOIIMe (H3UUYecKre BeJMUMHbI, B YaCTHOCTH,
3aMnychiBaTh KpaTKOe YC/IOBME 3a/lauM, BbISB/ISATH HeZOCTarolue JaHHbIe,
BbIOMpAaTh 3aKOHBI U (OpMYJbl, HeoOXoAuMble [Jisi e€ pelleHus,
WCII0/Ib30BaTh CIIpaBOYHble [JaHHble, TMPOBOJUTH PACUéThl U OL€HUBATh
peayMCTUYHOCTh TMOJIyYeHHOT0 3HaueHHsl (PM3UUYecKON BeJIMUYMHBI; YMeHue
orpeziesiiTb  pasMEPHOCTb (PM3MYECKOW BeJIMYMHBI, TIOAYyYEeHHOW IIpH
pelleHny 3a,auu

YMeHue XdPaKTe€PHU30BAThH TIPUHLIUITBL AEﬁCTBHH TeXHUYeCKHuX YCTpOﬁCTB, B
TOM UHCjie OBITOBBIX HpI/I60pOB, U TIPOMBIIJIEHHBIX TE€XHOJ/IOTMYECKHUX
rnmponeccoB 10 UX OIMMCAHHIO, MCII0J/Ib3yd 3HAHUA O CBOMCTBax d)HBHHECKI/IX
SIBJICHUHN U H606X0,E[I/IMBI€‘ q)HBquCKI/Ie 3dKOHOMEPHOCTHU

10

YMeHHe UCIO/b30BaTh 3HAHUS O (U3UUYECKUX SIBIEHUSX B TIOBCEJHEBHOM
KU3HU [ obecrieueHrsi Ge30TMacHOCTH TIpH OOparllieHur C OBITOBBIMU
npubopaMu U TeXHUYECKUMH YCTPOMCTBAMH, COXPaHEHUs 3[0POBbs U
cobstro/ieHUsT HOPM 3KOJIOTHUECKOTO TIOBeAeHHs] B OKpYJKaloljed cpefe;
MOHMMaHHe HeoOXOJUMOCTA TPUMEHEHUs] JOCTWXKEHUH (QU3MKU U
TEXHOJIOTUH [IJIs1 PALJUOHA/IbHOTO MTPUPO/I0T0JIb30BaHUs

11

OnpIT TIOMCKa, TpeoOpa3oBaHUs W TIpeZACTaBieHUss HWH(OpMaIUH
¢usnyeckoro cofepXkaHuhss C  UCIOJb30BaHWEeM  HH(pOpPMalMOHHO-
KOMMYHUKATUBHBIX TEeXHOJIOTUM; yMeHue OlLleHHBaTh [OCTOBEPHOCTh
MOJyyeHHOM MH(OpMalMM Ha OCHOBe UMEHIUXCs 3HaHUH U
JIOTIOJTHUTETbHBIX MCTOYHUKOB; yYMeHHe HCII0/Ib30BaTh TIPU BBIMOJTHEHUH
yueOHBIX ~ 3aZlaHW  HAYYHO-TIOMYJ/ISIPHYIO  JIUTEpPAaTypy  (HU3MUecKoro
COJleprKaHus, CIIpaBOUHbIe MaTepurasbl, peCypchl ceTh VIHTepHeT; BiajeHue
0a30BBIMM HaBBbIKaMM Tpeobpa3oBaHusi MHOOPMALIMK U3 OJHOW 3HAKOBOU
CcUCTeMbl B [Pyryl0; yMeHHe Co03/laBaTb COOCTBeHHble THMCbMeHHbIe U
yCTHBIe co00I1IeHHs1 Ha OCHOBe UH(OPMALMK U3 HECKOJIbKUX UCTOUHHUKOB




INEPEYEHD 3JIEMEHTOB COJAEPXAHUA, IIPOBEPSAEMbBIX HA OI'D
I10 ®PU3UKE

HpOBEpHEMLIﬁ 9JIEMEHT CO/iePKaHUA

Kopg,
1 MEXAHWYECKUE ABJIEHVA
11 MexaHuyeckoe awkeHue. MarepuanpHas Touka. CucreMa oTcuéta. OTHOCUTE/IBHOCTD
' JIBYKEeHUsT
PaBHOMepHOe U HepaBHOMepHOe [ABrKeHue. CpefHsas CKOpocTb. Popmyna Ajis
1.2 | BbIUMCIEHNA CpeIHeN CKOPOCTH: V = S/t
PaBHOMepHOe NpsIMO/IMHEeNHOe JBYKeHWe. 3aBUCUMOCTb KOOPAWHATHI Te/la OT BpeMeH!
B C/Tyyae paBHOMEDHOTO MPSIMOJIMHENHOTO JBYDKEHUS:
1.3 x(f)=x,+vt
I'payky  3aBUCMMOCTM OT BpeMeHM [ TIPOeKLMM CKOPOCTH, MPOeKLUH
repeMeleHus, IyTH, KOOPAWUHAThI IIPY PaBHOMEPHOM IPSIMOJIMHEMHOM JIBY)KEHUN
3aBUCHMMOCTb KOOpJWHAaTbl Teja OT BpPeMEeHM B CJ/lyyae paBHOYCKOPEHHOI'O
NIPSIMOJIMHENHOT O [IBH)KEHUSI:
2(.’.‘
Sl =v, *i+ay* =
<
@opMyiibl AJ1s NIPOEKLIMY TTepeMelleHus], IPOeKLMU CKOPOCTH U MPOEeKLIMU YCKOPeHUs
TIPY PaBHOYCKOPEHHOM MNPSIMOIMHENHOM [IBUKEHUU:
p— r_’
1.4 Iy (F) =Upy-t+a,- E »
U.‘f(’r) =Upy T4, 1,
a,(f)=canst,
vy, — Uy, =2a.s.
I'payku 3aBUCUMOCTH OT BpPeMeHM /ISl NIPOeKLIMU YCKOPeHHUs], POeKLMU CKOPOCTH,
NPOEKLIUM [1epeMellleHusl, KOOpJMHAThl IPU PaBHOYCKOPEHHOM IPSIMOJMHENHOM
JBYDKEHUU
CBobogHoe masieHve. PopMysbl, OMUCHIBAIOLIMe CBOOOAHOe TaJileHHe Tena TI0
15 BepTUKaIu (BWKeHHe Tejla BHU3 WIM BBepX OTHOCHUTEBHO IMOBEPXHOCTU 3eMJ/IN).
) I'papykm 3aBUCHMOCTH OT BpeMeHH Ji/Is1 IPOeKLUM YCKOPEeHMUs], IIPOeKLIUA CKOPOCTH U
KOOD/JMHAThI ITPU CBOOOZHOM Ta/|eHHH TeJla 110 BepTHUKau
1.6 | CkKopoCTb paBHOMEpHOIO ABWKEHUS TeJla 10 OKPYKHOCTH. HanpaBsiieHre CKOpOCTH.

dopmyna s BbIUMC/IEHUS CKOPDOCTH Uepe3 paJlyC OKPY)KHOCTH W TIepHO[,
obpaiijeHust:




2R
T

LleHnTpocTpeMuTenbHOe ycKopeHHe. HampasiieHre 1jeHTPOCTPEMUTETbHOTO YCKOPEHHS.
dopmyra 15 BEIUMCIEHUST YCKOPEHHUS:

_
=R
dopmya, CBsI3bIBaOIL[asi IEPUO/, U YaCTOTy OOpalrieHus:
-
&

Macca. ITnoTHOCTE BeliecTBa. @opmysia A1l BBIUUCIEHUS TVIOTHOCTHU:

17| P77
1.8 | Cuna — BekTopHas pusnueckas BenruurHa. CrioxkeHHe CUI
1.9 | fBnenue nHepuuu. [lepBriii 3akoH HetoTOHA
Bropoti 3akoH HeroToHa:
1.10 F=m-a
CoHarpaB/1eHHOCTb BEKTOPa YCKOPEHHsI Tejla U BeKTOpa CUJIbI, JelCTBYIOLeN Ha Tejlo
BsaumogeiicTBue Ten. TpeTuii 3akoH HbroTOHa:
1.11 Fy y=-Frs
TpeHue MOKOs U TpeHWe CKOAbXeHUs. dopmyna A/ BBIUMC/IEHUS MOAYJIS CHUIIbI
TPEeHUS CKOJIb)KEHUS:
F_=un-N
1.12 p =}
Hedopmarius Tesna. Ynpyrue u Heyrnpyrue jfedopmalivi. 3akoH ynpyroi gedopmariu
(3akoH I'yka):
1.13 F=k-Al
1.14 | BcemupHoOe TAroTeHue. 3aKOH BCEMUPHOIO TATOTEHUS:




FoG. my -i}r:
'L
Cuna TspKecTH. Y CKOpeHHe CBOOOZIHOTO TIaZIeHMs.
dopmyrna /s BBIUMC/IEHHS CUTBbI TSDKeCTH BO/M3u noBepxHocTy 3emn: F = mg.
JBrxenue raHeT BOKpYyr CosHua. IlepBas KocMuueckass ckopocts. HeBecoMocTs U

nieperpysKu

1.15

Wmnynbc Tesla — BeKTOpHas pu3nyeckasi BeJIMuMHa.
Dp=mi

Mwmnynec cuctemsl Tes1. MIsMeHeHue umnyJisca. VIMITy/1bC CUJIbI

1.16

3aKoH COXpaHE€HUW UMITYJIbCa AJid 3aMKHYTOﬁ CHUCTEeMBI TeJI:
p=imyUy +imy U, =const

PeakTrBHOE JBUKEHWE

1.17

Mexanuueckasi pabota. @opmyia /iJisi BBIYUCIeHUsI PaOOThI CHIIBI:

A=Fscosc

MexaHnueckasi MOILIHOCTb:

1.18

KvHeTnueckas v noteHuManpHas sHeprus. @opmyJia /11 BBIUKMCIeHUs] KUHeTHYeCKOU
SHEeprum:

L
2
Teopema 0 KuHeTHYeCKO dHeprun. @opMyiia AiJisi BEIUMCIeHUS TOTeHIMaTbHOM
SHEepruM TeJa, MOJAHSITOTO
HaJl 3eMJIE:

E_=meh
P o

1.19

MexaHuyeckast SHeprus:
E=E;+E p
3aKOoH COXpaHeHHsl MexaHnuecKou sHepruu. dopmyna J/1g 3aKoHa COXpaHeHUs!

MeXaHWUYeCKOU SHepryuy B OTCYTCTBUe cv/ TpeHus: E = const.
[IpeBpalijeHre MexaHUUeCKOM SHePrUy MPU HaJTMUWK CUJIbI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «30/I0TOe MPAaBU/I0» MeXaHUKH.
Prruar. MomeHdT cuibl: M - Fl.
YcioBre paBHOBeCHS pblyara:




M +M, +...=0
[ToABW>KHBIN U HETIOABYKHBINA 0/10KH. KIT/I MpOCThIX MeXaHU3MOB,

n= Anonesan
‘4'33'.[13&12[333&3

1.21

[aByieHre TBEPAOTO Tesa.
dopMmyJia [Jid BbIYMC/IeHUs JaB/IeHUsl TBEPAOro Tesa:
F
B= g
HaBnenue raza. ATMocdepHoe JiaByieHue.
I'mpapocraTnyeckoe JaBjieHUe BHYTPU KUAKOCTH.
dopMmyJia IJid BbIYMC/IeHU 1aB/IeHUsI BHYTPU KUAKOCTHU:

p=pgh+p_,

1.22

3akoH Ilackans. ['apaBarueckuii mpecc

1.23

3akoH Apxumega. dopmysia A1 ornpefie/ieHrsl BbITaTKMBAKOLIEN CUJIbI, 1eACTBYIOLLeM
Ha TeJlo, TIOTPY>KEHHOe B )KUJKOCTb WJIM ra3:

F_-‘l._I:L. = ng

Ycnosue nnaBaHus Tesa. IlnaBanue CyAO0B 1 BO31yXOIl/laBaHHE

1.24

MexaHuueckye KosiebaHHWs. AMITIMTY/a, TEePHOJ M uacToTa Kosiebanuii. dopmyiia,
CBSI3bIBAOLL[Asl UACTOTY M MMEePUOJ, KoeOaHUI:

1.25

MareMaTHUeCKU W TIPY)KMHHBIM ~ MasATHUKW. [IpeBpalljeHHMe SHEPrUd  TIpU
KonebaTe/TlbHOM JIBW)KEHHUH

1.26

3aryxaroiue Kojebanus. BoIHYX1eHHbIe KosebaHust. Pe3oHaHC

1.27

MexaHuueckue BOHbI. [Ipo/jo/ibHBIE U MIONIepeyYHble BOIHBL. [I1MHa BOJHBI U CKOPOCTh
pacrpocTpaHeHus BOJHBI:

L=v-T

1.28

3ByK. I'poMKoCTh M BbICOTa 3ByKa. OTpakeHHe 3BYKOBOW BOJIHBI Ha IpaHulie JBYyX
cpesi. IH(ppa3ByK 1 y/ibTpa3ByK

1.29

ITpakmuueckue pabombil

V3mepeHue cpejHel TUIOTHOCTH BeIleCTBa; apXUMeIOBOM CUJIbI; )KECTKOCTH MPY>KUHbI;
K03(dUIMeHTa TPeHHsT CKOJTbKEHHsT; pabOThbl CUJTbI TPEHMSI, CHJIbl YIIPYTOCTH; CpeHel
CKOPOCTH [IBWKEHHUsI OpycKa I0 HaK/IOHHOM IJIOCKOCTH; YCKOpeHHsi Opycka Tipu
JBWKEHWH 10 HAK/IOHHOM IUIOCKOCTH, 4YacTOThl M Tepuoja  KosiebaHWi
MaTeMaTUUYeCKOr0 MasiTHUKA; YaCTOThbI M TIepHOo/ia KojeOaHUi NPY)KUHHOTO MasiTHUKA,;




MOMeEHTa CHJIbl, [IeHCTBYIOIero Ha pbiuar; paboThl CUJIbI YIIPYTOCTU TPH MO bEME
rpy3a C TIOMOII[bI0 HeMOABWKHOTO 6/10Ka; paboThI CHJTbI YIIPYTOCTH TIPU MOABEME Tpy3a
C TOMOIIIBIO TTO/IBMXKHOTO B710Ka.

VccnepmoBaHye 3aBUCUMOCTH apXUMe/[0BOM CHJIbI OT 00bEMa MOTPY>KEHHOM YacTy TeJsia
Y OT TJIOTHOCTH >XUJKOCTH; He3aBUCHMOCTH BBITA/IKUBAIOIeM CH/IbI OT MacChl Tesa;
CWJIbI TPEHUSI CKOJIbKeHHsI OT CUJIbl HOPMAaJIbHOTO /IaB/ieHHsI U OT pojia TIOBePXHOCTH;
CWIbl yTIPYTOCTH, BO3HHUKAIOIIeld B TIPY)KWHE, OT CTerleHd AedopMaljuul TPY’KUHbI;
yCcKopeHUst OpycKa OT yrjia Hak/JIOHa HarpaB/IsIioLLel; meproja (YacToThl) KojebaHMit
HUTSIHOTO MasiTHUKA OT JJTUHBI HUTH; TIepruojia KojebaHuil MPY)KMHHOTO MasiTHUKA OT
MacChl Tpy3a U >KECTKOCTH TMPYKWHBI, HCC/Ie[OBaHWE HEe3aBUCUMOCTH Tepuo/ia
KosieOaHM{ HUTSHOTO MasiTHMKAa OT MacChl rpy3a. IIpoBepka YC/IOBUSI PaBHOBECHS
pbluara

dusuueckue signeHus 8 npupoode: TIPUMepPHI ABWXXEHUs C pa3/MYHbIMU CKOPOCTSIMH B
JKUBOU U He)XUBOW MPUPOJe, JeNCTBUE CUJTbl TPEHUS B IPUPOJE U TeXHUKE, IPUIUBBI U
OT/UBBI, ABWKeHUe MyiaHeT Co/IHeYHON CUCTeMbl, PeaKTWBHOEe [BM)XEeHHEe >XUBBIX

1.30 OpPraHM3MOB, pblUuaru B Tejle uel0BeKa, BIWsHUE aTMOCGHEPHOro [aBjeHUs] Ha >KUBOM
OpraHu3M, TIIaBaHHWe pbIO, BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3eMJIETPSICEHHeE,
CerCMUYeCKre BOJTHBI, LIyHaMH, X0
TexHuueckue ycmpolicmea: CIUJOMETDP, [AaTUMKU TI0JIOKEHUs, pPAaCCTOSIHUS U
YCKOpEeHUs1, IMHAMOMETD, MOALIUITHUKY, PAKeTbl, PblYar, MO/BWKHbIA U HEMOABUKHBIN

1.31 | 6s10kM, HAKJIOHHASI TIJIOCKOCTD, MPOCThIE MEXaHU3MbI B OBITY, COOOLIAIOIIECs] COCY/IbI,
YCTPOWCTBO BOJOIIPOBO/IA, TU/PABIMUECKUH TTpecc, MaHOMeTp, OapoMeTp, BHICOTOMED,
TIOPIIIHEBOM HACOC, apeOMeTp, IX0JIOT, UCIIO/Ib30BaHHe y/IbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIO)KEHUS] MOJIeKY/ISIPHO-KUHETUUECKOM TeOpUU CTPOEHHUs BellleCcTBa.

2.1 | Mopgenu  TBEPAOro, JKUAKOTO W  Ta3000pa3HOTO  COCTOSSHMM  BelljeCTBa.
Kpucranmueckue u amopdHble Tesa

99 [BxkeHre yactull BeljecTBa. CBSI3b CKOPOCTH JIBWXKEHMSI UaCTHUL] C TeMIlepaTypoi.

) bpoyHoBckoe aBmkenue, auddysus

2.3 | CmauuBaHue U KallWI/IsIpHbIE SBJICHUS

2.4 | TeruoBoe paciiMpeHue U CxaTue

2.5 TenioBoe paBHOBeCHe

26 BHyTpeHHsist sHeprusi. PaboTa u Terionepeaua Kak CriocoObl M3MeHeHUs] BHYTpeHHeH

) SHEepruu

2.7 Buzpl Teruionepesauu: TerionpoBOgHOCTb, KOHBEKLYS, U3/TyUeHue
HarpeBanue u oxsiaxxgeHue tej. KognuecTBO TEIIOThl. Y Je/ibHast TET/IOEMKOCTh:

28 O=cam(t,—t,)
3aKOH COXpPaHeHUs SHEPTUH B TEIJIOBBIX TIpoIieccaxX. Y paBHEHHE TEryIoBoro banaHca:

2.9 QI_QE PR

2.10 | HcnapeHue u KOHAeHcalusi. VI3MeHeHWe BHYTpeHHel 3Hepryuy B Tpoliecce WCIapeHus




Y KOH/IeHCal[ii. KumneHue KUAKOCTU. Y ie/bHas TeryioTa apoobpa3opanus: L = Q/m

2.11 | BuaXHOCTb BO3JyXa
[InaBnenve u Kpuctaumsauus. VI3MeHeHVe BHYTpeHHEM SHEPryd MpU IJIaBJIeHUM U
KPUCTa/IIM3alyy. Y iefibHasi TerioTa IlaBaeHus :
2.12
5.0
m
513 BHyTpeHHsis SHeprusi CropaHvsi TOTLJIMBA. Y/[lefbHasi TerylioTa CrOpaHusi TOTUIUBA: q =
' Q/m
2.14 | TlpuHUMITEI pabOTHI TETUIOBBIX ABUraTenei. KI1/I TerioBoro ABUraTess
IMpakmuueckue pabombl
V3mepeHue yzieIbHOU TeIIOEMKOCTH MeTa/UIMyecKoro LWIWHJPA; KOJMYeCcTBa
TeTJIOThI, MOYYeHHOTO BOZOM KOMHATHOW TemriepaTypbl (PUKCUPOBAHHOM MaccChl, B
515 KOTOPYIO OMYLLeH HarpeThl LIWIWHAP; KOJWYeCTBa TeIUIOThbl, OTJAHHOTO HarpeThiM
' LWMHAPOM, TI0C/Ie OMYyCKaHUsl ero B BOJYy KOMHATHOM TeMIlepaTypbl; OTHOCUTEbHOU
B/JIQ&)KHOCTHU BO3/lyXa; YZe/JbHOU TeIIOThI MJ1aB/eHus /bja. VccienoBanre M3MeHeHUs
TeMIrepaTypbl BOJAbI TIPU Pa3/UUHBIX YC/IOBHSX; SIBJIEHUS TeIUIooOOMeHa TIpH
CMeIIMBaHMHU X0JIOAHOMW Y TOpsiuel BO/Ibl; TIpoLiecca UCIapeHust
dusuueckue s61eHus 8 npupooe: TIOBEPXHOCTHOE HATsDKeHHe W KallW/UISIPHbIE SIBIeHUS
2.16 | B mpupoze, KpucTa/ulbl B npupofe, usiydyeHue CoJsiHLa, 3aMep3aHue BOJOEMOB,
Mopckue 6pu3bl; 00pa3oBaHKe pOChl, TyMaHa, HHesl, CHera
TexHuueckue ycmpolicmea: Kamnu/isipbl, TPHUMepbl MCIOIb30BaHUSI KPUCTA/IIOB,
2.17 | >KMAKOCTHBIM TepMOMeTp, JaTYMK TemIlepaTyphbl, TEPMOC, CUCTeMa OTOII/IEHUs [JOMOB,
TUTPOMETPBI, ICUXPOMETP, TIapoBasi TypOrHa, IBUTaTe/lb BHYTPEHHETO CrOPAHUS
3 SJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnekTpu3aLus Tes. [IBa BUa 3/1IeKTPUUECKUX 3apsifioB
3.2 | BsaumogeiicTBue 3apsbKeHHBbIX Tes. 3akoH KyoHa
3.3 3aKOH COXpaHeHHs 3JIeKTPUYeCKOro 3apszja
34 DJiIeKTpuueckoe  mosie.  HampsokéHHOCTb — 3/IeKTpUueckoro  mons.  [IpuHumn
' CyTIepHO3ULIUU 37IeKTPUUYEeCKUX ToJiel (Ha KaueCTBeEHHOM YPOBHE)
35 Hocutenu  snekTprueckux 3apsiioB.  [leficTBMe  3/7eKTpUYECKOro IOl  Ha
) 371eKTpudeckue 3apsijpl. [IpOBOJHUKY U U3/IEKTPUKHU
[TocTOsIHHBIA 3/MeKTpUYecKu TOK. [lelicTBUA 3neKTpuuyeckoro Toka. Cuia ToKa.
3.6 | HampsokeHue.
I=q/t,U=AqQ
3.7 OneKTprYecKoe CONPOTUBIIEHKE. Y lefIbHOe 3/IeKTPUYeCKOoe COMPOTHB/IEHUE:
' R =pl/S
3.8 | 3akon Oma g yuactka snekrpryeckou tenu: I = U/R
3.9 [TocnenoBartesnbHOE COeIMHEHYE TIPOBOJHUKOB:




I,=I,; U=U, +U,; R=R +R,

Hapanneanoe coeJuHeEHME TIDOBOAHHUKOB PABHOI'O COTIPOTUBJIEHUSA:
) .

U =UyI=I+I;R=

CMelllaHHbIE coeqVHeHM IMTPOBOAHUKOB

3.10 | Pab6ora u mMoIIfHOCTB 3/1eKTpruYeckoro Toka. A = Ult, P = Ul
3akoH [Ixoysis — JleHua:
3.11 G 2 Rt
312 OneIT OpcTefa. MarHuTHOe T0/ie TPSIMOT0 MPOBOJHUKA C TOKOM. JIMHWKM MarHWTHOM
' WHYKLAN
3.13 | MarauTHoe 1oJie MOCTOSTHHOTO MarHuTa. B3anmo/elicTBre MOCTOSTHHBIX MarHUTOB
3.14 | [leulcTBHe MarHUTHOIO I10JIS1 HA IPOBOJHUK C TOKOM
3.15 | Onmneitbl ®apages. SIBneHre 3/1eKTPOMarHUTHOM MHAYKUMH. [1paBuso JleHna
ITpakmuueckue pabombil
W3mepeHue 3/1eKTpUYECKOIO COINPOTHBIIEHUS Pe3UCTOPA; MOLLHOCTU 3JIeKTPUUECKOro
TOKa; paboTbI 37IeKTPUUECKOTO TOKaA.
VccnenoBanve 3aBUCMMOCTH CH/Ibl TOKA, BO3HMKAIOLETO B NMPOBOJHUKE (Pe3UCTOPHI,
316 JIaMIIOuKa), OT HampsyKeHUsl Ha KOHLaX MPOBOJHMKA; 3aBUCUMOCTH COTIPOTUBJIEHUS OT
' J/IUHBl  TIDOBOJHMKA, IIIOLaJy ero IIOMepeyHoro CeuyeHuss M YZelabHOro
COMPOTUBJIEHUS.
[IpoBepka mnpaBuia [Jjsi 3/€KTPUYECKOTO HAMpsDKeHUs1 NPy  I10C/Iej0BaTe/IbHOM
COelMHeHUU TPOBOJHUKOB; TIpaBW/Ia /i1 CU/Ibl 37€eKTPUYECKOr0 TOKa MpU
rapa’sijieJikHOM COe/IMHeHNY TIPOBO/IHUKOB (Pe3UCTOPbI U JIaMITOUKA)
dusuueckue seneHus 8 npupode: SJeKTPUUECKHWe SIBJIEHUsI B  aTtMocdepe,
3.17 | 31eKTpUYeCTBO >KHUBBIX OPraHU3MOB, MarHWTHOe ToJie 3eMJId, Jpeud MOoJCoB, poJib
MarHuTHOT O T10JIs1 [i/1s )KU3HU Ha 3emiie, TIOJISIPHOe CUSIHHE
TexHuueckue ycmpolicmea: 3/1eKTPOCKOII, amriepMeTp, BOJLTMETP, pPeocTaT, CUETUMK
318 3/IeKTPUUECKOM  JHEPruH, 3JIeKTPOOCBETUTe/bHbIe TPUOOpLI,  HarpeBaTe/bHbIE
' 3/1IeKTPONpUOOpPHl  (TIpPUMeEpHI), 3/IeKTPUUYEeCKHe TIpeJJOXpPaHUTeNH, 3J1IeKTPOMarHuT,
371eKTPO/IBUraTe/Ib IIOCTOSIHHOI'O TOKA, FeHepaTop MOCTOSIHHOI'O TOKa
3.19 | DnekrpoMarHuTHbIE BO/IHBI. [11Kana 3/1eKTpOMarHuTHBIX BOJTH
3.20 | JlyueBast mogenb cBeTa. IIpsMonHeliHOe paclipoCTpaHeHue CBeTa
3.21 | 3akoH oTpakeHus cBeTa. [1y10CKoe 3epKaso
3.22 | TlpenomsieHue cBeTa. 3aKOH MPeJIOMJ/IEHUS CBeTa
3.23 | [ucnepcus cBeTa
394 JInnza. Xog snydeli B rH3e. POKyCHOe paccTosiHue MH3bl. OnTryeckas CUia JIMH3bL
' D=1/F
3.25 | TI'na3 kak onTrueckast cucrtema. OnTryeckye pruOopsI




ITpakmuueckue pabombl
Vi3MepeHue oOINTHUECKOW cuabl cobuparoiieil JMH3bL; (OKYCHOTO pPacCTOSHUS
cobuparoieii H3bI (TI0 CBOMCTBY paBeHCTBA pa3MepoB IpeAMeTa W W300pakeHUs,

3.26 | Korjja mpeiMeT pacIioyioXkeH B ABOMHOM (POKYCe), TTI0Ka3aTeJis Ipe/ioM/IeHHsI CTeK/Ia.
VccnenoBanue cBOMCTBa M300paXkeHUs], TIOYyYeHHOTO C MOMOIIBbI0 cobuparoriieit
JIMH3BI; U3MEeHeHUs] JOKYCHOT0 PacCTOSIHUS [JBYX C0XKEHHbIX JIMH3; 3aBUCMMOCTH YTJla
TIpe/IOM/IeHUs1 CBETOBOI'O Jiyya OT yIJia MajieHrsl Ha TPaHULle «BO3YX — CTEKIIO»
397 dusuueckue sieneHusi 8 npupooe: 3atMeHus CosHua v JIyHbl, LIBeTa Tesl, ONTUYECKUE
' siBjieHus1 B aTMocepe (1iBeT Heba, pedpakiiys, payra, MUpax)
3.28 | TexHuueckue ycmpolicmea: OUKH, TlepuckKori, (hoToarrapar, ornThdeckiue CBeTOBO/IbI
4 KBAHTOBGIE ABJIEHUA
4.1 PaguroakTiBHOCTDB. Anb(a-, 6eTa-, raMma-u3nydenusi. Peakuyu anbga-u 6eta-pacmaja
4.2 | OmnsiTel Pe3epdopaa no paccesHuto anbga-yactuy]. [lnaHnetapHas Mozelb aToMa
4.3 | CocraB aTOMHOrO szpa. M3oTors!
4.4 | TIlepuop nosypacriaza aTOMHBIX s7ep
4.5 | SfpepHble peakuyu. 3aKOHbI COXPAaHEHUS 3apPsAI0BOTO U MaCCOBOTO UUCET
dusuueckue s81eHUs 8 npupooe: eCTeCTBeHHBbIM PaIMOaKTUBHBIM (DOH, KOCMHUUYECKUe
4.6 | 7nyud, paiMOAaKTUBHOE U3y4YeHUe MPUPOJHbIX MUHEpAsoB, [JeHCTBUE PaJu0aKTUBHBIX
W3/TyuyeHul Ha OpraHu3M 4ejioBeKa
47 TexHuueckue ycmpolicmea: CIIeKTPOCKOI, WHAWBUAYaJbHBIA J03UMeTp, Kamepa

BunbcoHa, sifiepHast SHepreTuka




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET






