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HNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ¢usuke Ha ypoBHE cpeaHero oomero odpa3zoBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padoueit
IporpaMMbl BOCIIUTAHUS M KOHLEINIMU NpernojaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbBIE
00pa30BaTeIbHbIE IPOTPAMMBI.

Pabouast mporpamma no ¢usuke st 10-11 kmaccoB sBAsSETCS HEOTHEMIIEMOW YacThIO
OOIl COO mkonsl M pa3zpaboTaHa Ha OCHOBE CJIEAYIOUIMX HOPMAaTHUBHO - TPABOBBIX
JIOKYMEHTOB:

1.®enepanbabiM 3ak0HOM OT 29.12.2012 1. Ne 273-®d3 «O06 oOpazoBanuu B Poccuiickoit
Oenepanuny (C UI3MEHEHUSIMH U JOTOJIHEHUSIMU BCTYIL. B cuity ¢ 04.08.2023).

2. Ilpukazom MunoOpuayku Poccum ot 17 mas 2012 r. Ne 413 «OO0 yTBepxkaeHUU
denepadbHOTO  TOCYHApCTBEHHOTO  OOpa3oBaTeNbHOTO  CTaHAApTa  CpelHEero  oOImero
obpazoBanus» (3apeructpuponat 17.06.2012 r. N 24480).

3. Ilpukazom MunucrepctBa npocsemieHus: Poccuiickoit @eneparun ot 12.08.2022 No
732 «O BHeceHMM M3MEHEHHH B (peepalibHbIil TOCYyJapCTBEHHBII 00pa30oBaTeNbHbIN CTaHAAPT
cpenHero oOmiero o0pa3oBaHUs, YTBEP)KIEHHBIM MpHKa3oM MuHHCTEpCTBa 00pa3oBaHUS U
Hayku Poccuiickoit ®eneparuu ot 17 mas 2012 r. Ne 413» (3apeructpuponan 12.09.2022 No
70034).

4. Tlpuxazom MunucrepctBa npocsemieHuss PO or 22 mapra 2021 r. Ne 115 «O6
yrBepxkaeHun [lopsaka opraHuzanuu M OCYIIECTBIIEHUS OOpa30BaTEIbHOW AESATEIBbHOCTH IO
OCHOBHBIM 00111€00pa30BaTebHbIM MIPOrpaMMaM - 00pa30BaTeIbHBIM IIPOrpaMMaM HayaJlbHOTO
o0IIero, OCHOBHOTO OOMIET0 W CpeaHero obmero oOpa3oBaHUsS» (C HM3MEHEHHSIMH U
JOTIOTHEHUSIMU BCTyIL. B cuity ¢ 03.08.2023).

5. Ilpukazom MunucrtepctBa mnpocsemeHuss PO ot 18.07.2024 r. Ned99 «O6
YTBEPKACHUH (eIepalIbHOTO MEPEYHS AEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX
K HWCIOJb30BAHUIO TMPU  pead3aluyd  HMMEIOIUX TOCYJAapCTBEHHYIO  aKKpEeIUTAILHIO
00pa30oBaTeNbHBIX HPOrPaMM HA4aJbHOrO OOIIEr0, OCHOBHOI'O OOIIEro, CperHero oOIIero
obpazoBanus (3apeructpupoBan 16.08.2024 Ne79172).

6. denepanpHO 00pa30BaTEIBLHON MPOrPaMMON CpemHero o0mero o0pa3oBaHMS.
[Tpuka3 MunucrepcrtBa npocsenienus Poccuiickoit ®@enepaunn ot 18.05.2023 Ne 371 «O6
yTBepxkAcHHH (eneparbHOi 00pa3oBaTEbHON MPOTPaMMBbI CpPEIHEro oOIIero 00pa30BaHUS

(3apeructpupoBan 12.07.2023 Ne 74228).



7. ®enepanbHON pabodeil MmporpamMMoil cpemHero ooOmero ooOpa3oBaHHs MO (QuU3MKE
(yrmyOneHHbIl  ypoBeHb). YTBepxkieHa DenepanbHbIM TOCYAAPCTBEHHBIM  OIOKETHBIM
HAYYHBIM yupexaeHueM MHcTuTyToM ctpareruu odpasoBanus. Mocksa, 2023 r.

8. Konuenuueit npenogaBanus yueoHoro npeamera «dusnka» B 0011e00pa3zoBaTeNbHbIX
opranmzaiusax Poccuiickoit  ®egepanuu, peaqu3ylOIIMX OCHOBHBIE  00pa3oBaTENbHbBIE
POTPaMMBI.

9. CaHUTapHO-3MHUIEMHOIOTUYECKIMHA TPeOOBAaHUAMU K OpraHU3allMd BOCIHUTAHUS U
0o0ydeHus, oTnbIXxa U 03710poBieHus aereil m momonexu CII 2.4.3648-20, yTBep)kICeHHbBIC
MIOCTAaHOBJICHHEM [ J1aBHOTO TOCYyAapCTBEHHOro caHuTapHoro Bpada P® ot 28.09.2020 Ne28
(metictByroT ¢ 01.01.2021, cpok aeiictBust orpannyex 01.01.2027).

10. CanurapueiMu npaBuiiaMud U HopMamu 1.2.3685-21 «['urneHn4eckrne HOPMATHUBHI U
TpeboBaHus K obOecrieueHUr0 Oe3omacHOCTH W (WIHM) OE3BPEIHOCTH I YesloBeKa (PaKkTOpoB
cpensl OOMTaHUS», YTBEPXKIEHHBIE MOCTaHOBIIEHHE [JIaBHOrO rocyaapCTBEHHOTO CaHUTAPHOTO
Bpaua P® ot 28.01.2021 r. Ne 2 (meiictByror ¢ 01.03.2021, cpok pelcTBusi OrpaHuyeH
01.03.2027).

11. Pacnopspkenust [lemapramenta oOmero oOpa3oBaHuss Tomckoit ob6iactu OT
28.09.2018 r. Ne 832-p «O0 yrBepxxaeHnu Konnenuuu pa3Butus (pu3NKO-MaTeMaTHYECKOTO U
€CTeCTBEHHOHay4yHOro oopazoBanus Tomckoi o0nactu Ha 2019-2025 roasi».

12. OcHoBHOIT 00pa30BaTENBLHON MPOrpaMMOl cpeaHero obmero oopasoanus MAOY
COMLI Ne37 r.Tomcka.

JlaHHas mporpaMma onpeaesnseT 00s3aTeIbHOe NpeAMETHOE COJIepKaHNe, YCTaHABIMBAET
IPUMEpPHOE  paclpefiesieHne y4yeOHbIX 4YacoB IO TEMaTHYECKHMM  paslenaMm  Kypca
U PEKOMEHyEMYIO IOCJIE€0BATEIbHOCTh M3Y4YEHHMs] TEM U pa3/ieloB Yy4eOHOro ImpenMera
C Y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€d, JIOTMKM Yy4eOHOro Iporecca,
BO3PAaCTHBIX 0OcoOeHHOocTe oOywaromuxcs. Ilporpamma naér mnpeacTaBieHHE O LENsX,
coJiep’KaHuu, 001Iel cTpaTeruu 00y4eHHsl, BOCIIUTAHUS U Pa3BUTHS 00y4aroIUXCsl CPeICTBAMU
yaeOHoro npeameta «Pu3uka» Ha yriIyOoaEHHOM YPOBHE.

W3yuenne kypca ¢(usuku yriyOJEHHOTO YpOBHS MO3BOJSIET peald30BaTh 3aJauu
npo¢eCCHOHATIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JIaHHE YCIOBHMH JUI MPOSBICHUS CBOMX
MHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEW Ka)KIbIM YYalllUMCS, KOTOpble HEOOXOAMMBI
JUISL TIPOJIOJIKEHHsS] 0Opa3oBaHUsl B BHICIIMX YYE€OHBIX 3aBEJCHHUSIX MO Pa3IMYHBIM (HU3HKO-
TEXHUYECKUM M MHKEHEPHBIM CIIEIIHATILHOCTSIM.

B mporpamme ompenensiorcs miaHUpyeMble pe3yiabTaThl OCBOCHHS Kypca (PHU3MKH Ha

YpPOBHE CpeaHEero oO0mero oOpa3oBaHUs: JUYHOCTHBIC, METalpeAMETHBIC, IMpEaMETHbhIC (Ha



yrayoséHHOM ypoBHeE). HaydHO-METOMO0IOTHYECKONH OCHOBOM il pa3paboTku TpeOoBaHMIA
K JMYHOCTHBIM, METalpeJMETHBIM U MPEJAMETHBIM pe3ylbTaTaM OOY4YarolIuXCsl, OCBOMBIIUX
nporpaMMy cpefaHero oOmiero oOpa3oBaHHs Ha YIIIyOJNEHHOM YpPOBHE, SIBISIETCS CHUCTEMHO-
JEeSTeIbHOCTHBIN MOIXO/.
OBHIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

dusznka Kak Hayka o Hambosiee OOMIMX 3aKOHAX NPUPOABI, BBICTYHAs B KAaueCTBE
y4eOHOro IpeAMeTa B IIKOJE, BHOCUT CYUIECTBEHHBIM BKJIAaJ B CUCTEMY 3HAHMM 00
okpyxaromeM mupe. IKoapHBI Kypc (GU3MKHM - CUCTEMOOOPA3YIOUIUH IJii €CTECTBEHHO --
HAyYHBIX Y4eOHBIX MHPEIMETOB, MOCKOJBbKY (DHU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB
U SBJICHHWI, W3y4aeMbIX XHMHCH, OWOOrHer, (u3HUecKoil reorpadueid W acTPOHOMHUCH.
Hcnonp30BaHue M aKTHBHOE MPUMEHEHHE (PU3UIECKUX 3HAHUH OIPENeNINI0 XapakTep U OypHoe
pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHH B cepe DPHEPreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA,
MOJTy4YeHUs HOBBIX MaTepUajoB C 33JIaHHBIMH CBOWcTBaMU U ap. M3ydeHue (GU3MKH BHOCUT
OCHOBHOHM BKJaJ B (OPMHpPOBAHME €CTECTBEHHO-HAYYHOM KapTHHbI MHpa  ydalluxcs,
B (OPMHUpPOBaHWE YMEHHH NPUMEHSTh HAYYHBI METOJ IO3HAHWS TIPH BBIIOJTHEHUH WMH
y4eOHBIX UCCIIEIOBaHUM.

B ocHOBy kypca ¢u3Mku cpeaHed LIKOJBI TOJIOKEH psi M, KOTOphlE MOXKHO
paccMaTpuBaTh Kak MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoea yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBIISETCA JIOTMYECKU 3aBEPIIEHHBIM,
OH COZIEP>)KUT MaTepuai U3 BCeX pa3zesioB (U3MKHU, BKIIIOYAET KAaK BOIPOCH! KIACCHYECKOM, Tak
U COBPEMEHHOHN (U3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C He MaTepuan Kypca (GU3NKU OOBEAUHEH
BOKpYr ¢u3nueckux Teopuil. Beaymmm B Kypce sBisercs (opMHpoBaHHE NpeaCTaBICHUN
0 CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoea  cymanumapuzayuu. EE  peanuzanus  Npeanosiara€T  UCIOJIb30BAHHE
TYMaHUTapHOTO TNOTEHUHuana (U3NUYEeCKOW HayKH, OCMBICIICHHE CBS3U Pa3BUTHS (QU3UKU
C pa3BUTHEM OOIIECTBa, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U SKOJIOTMYECKUMU
npobiaemMamu.

Hoea npuknaonoin nanpagnennocmu. Kypc ¢usuku  yriiyOJa€HHOTO  ypOBHSA
IpeJoiaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPHIIOKEHUN
M3Y4YEHHBIX TEOPUH M 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpPOBHE OOIIMX MPEICTaBICHUN
Y COBPEMEHHBIE TEXHUUYECKUE YCTPONCTBA U TEXHOJIOTHH.

Hoea 3Konocusayuu peanusyercs MOCPENCTBOM BBEIEHUS AJIEMEHTOB COJEp)KaHU,

MOCBSAIIEHHBIX AKOJOTMYECKUM np06neMaM COBPEMECHHOCTH, KOTOPBIC CBA3aHBI C PAa3BUTHUCM



TEXHUKU W TEXHOJIOTHH, a TakKe 00CYKIEHHs MpoOJIeM PallMOHAIBHOIO MPHUPOIOIOIb30BaHMS
U 3KOJIOTMYEeCKOl 0€30IacHOCTH.

OcBoenne copep)kaHusi MPOrpaMmbl JODKHO OBITh IIOCTPOCHO HA MPUHIIMIIAX CHCTEMHO-
NeSITeNbHOCTHOrO mnoaxona. s ¢us3uku peanuzanuss 3THX NPUHLUIOB Oa3upyercss Ha
UCIOJIb30BAHUU CaMOCTOSTENIBHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JeWCTBYOLIEro (akropa
yuebHoro mpouecca. s yrayOn€HHOro ypOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUYEHHUYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTANbHBIE YYEHHUYECKHE OIBITHl IpU
U3y4eHUM HOBOTO MaTepuasa, jJabopaTopHble pabOThl M paboThl mpakTtukyma. IIpuy sTOM
BO3MOXHBI JIBa crioco0a peanu3anuu (GU3NYecKoro NpakTukyma. B mepBom ciiyyae nmpakTHKyM
npoBoguTcs mbo B KoHue 10 m 11 kiaccoB, nubO mMmocie MEepBOro W BTOPOTO TOIYTOAHMNA
B KQ)XKJIOM U3 9THX KJaccoB. BTopoil crmocod — 310 uHTErpanus padboT MpakTHKyMa B CHCTEMY
nabopaToOpHbIX padoT, KOTOPbIE MPOBOATCA B IpoLecce U3ydeHus paszzena (temsl). [Ipu 3tom
1o paboTamMH MPaKTUKyMa HOHUMAETCsl CAMOCTOATENbHOE HCCIEI0BAHNE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BUa 0€3 MOIIAaroBo HHCTPYKIIUH.

B mporpamme cucremMa YYEHHYECKOTO OKCIIEPHUMEHTa, JabopaTOpHBIX padoT
U MPaKTUKyMa TpeACTaBiI€Ha €AWHBIM MepeyHeM. BpIOOp TeMaTMKH JUIsi 3THX BUJOB
YYEHHUECKUX MPAKTHUECKUX paboT OCYIIECTBISIETCS yYaCTHUKaMU 00pa30BaTeIbHOTO Mpolecca
UCXOJSl U3 OCOOEHHOCTEM MOYpPOYHOIO IUIAHMPOBAHUS M OCHAIleHMs KaOuHeTa ¢usuku. Ilpu
ATOM 00ECTIeUYMBAETCsI OBJIAICHHE 00YJAIOMUMICS YMEHHUSIMHA TIPOBOAMTE MPSIMBIE U KOCBEHHBIE
U3MEPEHUs, HCCIIEOBAaHUS 3aBHUCUMOCTEH (PU3MUECKUX BEIWYMH U MOCTAHOBKY OIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX TUITOTES.

Bosbioe BHUMaHME yIenseTcsl peICHNI0 pacuETHRIX U Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUIT pacu€THBIX 3aJa4 MPHOPHUTETOM SIBIISIOTCS 3a/ladd C SIBHO 33/JaHHOW W HESIBHO 3aJJaHHOM
¢u3nuecKoil MoJeNbl0, MO3BOJISIONINE MPUMEHATh M3yYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pasjeria Kypca, TaK W MHTETpUpys NMpUMEHEHHe 3HAHWH M3 pa3HbIX pasznenoB. s
Ka4eCTBEHHBIX 33/1ad4 TPUOPUTETOM SBISIFOTCS 3aJaHUs Ha OOBSCHEHHE / TpeAcKa3aHHe
NpoTeKaHus (PU3MYECKUX SBJICHUN M MPOILECCOB B OKPYKAIOUICH XU3HU, TPEOYIOIIHe BBHIOOPA
(bu3nUecKoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmMu  PI'OC  COO K MaTepualbHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mpolecca Kypc (GU3UKHA YrIyOJEHHOTO YpPOBHS B CPEAHEH IIKOJIE
JIOJDKEH M3Yy4aThCs B YCIOBUAX MPEAMETHOTO KaOuHera. B xaOmHeTe (M3WUKH MOKHO OBITH
HeoOxonumoe JnabopaTopHoe 00OpyIOBaHME JUIS BBIOJHEHHS YKa3aHHBIX B IpOrpamme
YUEHHUYECKUX OIBITOB, JAOOPATOPHBIX PAbOT U PadOT MPAKTUKYMa, a TAKXKe JEMOHCTPALMOHHOE

obopyoBaHue.



JleMOHCTpallMOHHOE  000pynoBaHHE (OPMUPYETCS B COOTBETCTBUU  C MPUHLIUIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M OO0ECleYMBAET IMOCTAHOBKY MEPEUYMCICHHBIX B IIPOrpaMMe
KJIIOYEBBIX  JIEMOHCTpAlMil Ul  UCCIIEJOBaHUS  M3Y4aeMbIX  SIBJICHUH U IIPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JIaGopaTtopHoe 000pymOBaHHE JUIsl YYEHHYECKHUX MPAKTUYECKUX paboT ¢opmupyercs
B BUJIE TEMAaTHMYECKHUX KOMIUIEKTOB M OOECIIEUMBAETCsl B pacuéTe OJHOIO KOMILJIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
IIOCTPOCHBl HAa KOMIUIEKCHOM HCIOJIb30BAHUU AHAIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIl.

HEJIN U 3AJAYN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IIEM 00pa30BAHUU SBIISIOTCS:

J (dopMHupoBaHUE WHTEpECca U CTPEMIICHUS OOYy4aromuXcs K HAYYHOMY H3yYCHHIO
HPUPO/IbI, pA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

J pa3BUTHE TPEJACTABICHUN O HAyYHOM METOAE TIO3HaHHUS | (POpMUPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY/KAIOLUM SIBIICHUSM;

J (dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3y4eHUs OCHOB
CTPOEHUS MaTepuu U PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

. dbopMHUpOBaHHE YMEHUN OOBSICHATH SIBIECHUS C HCIOJIb30BaHUEM (PU3HMUECKHUX
3HAHUW U HAy4YHBIX JI0Ka3aTEJIbCTB;

o dbopMUpOBaHHE TPEACTaBICHUW O poid (U3MKU [ Pa3BUTHUS  JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

o pasBUTHE NPEACTaBICHUN O BO3MOXHBIX cdepax Oynymieil mpodeccuoHalIbHON
NeSITeIbHOCTH, CBSI3aHHBIX € (DU3MKOHM, TOJTrOTOBKA K JalbHEHIIeMy OOYYeHHIO B 3TOM
HaIpaBJICHUH.

JlocTukeHne 3THUX Leled oOecreuynBaeTcsl pelieHneM CJedyIIMX 3a4a4 B Ipolecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:

. npuoOpeTeHue cucTteMbl 3HaHMM 00 oOmMX (U3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUAX, BKIIOUAs] MEXaHHUKY, MOJIEKYJISPHYIO (PU3HKY, SIEKTPOAUMHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

J ¢dopMHupoBaHHE YMEHHMH NPUMEHSTH TEOPETUUYECKHUE 3HAHMUSA i OObICHEHHS
(¢u3nUecKux SBICHUH B MPUPOJE U A NPUHATHUS NPAKTUYECKUX PEIICHHH B IMOBCETHEBHOM
KHU3HHU;

. OCBOCHHME CIOCOOOB pEIICHUS Pa3IUYHBIX 337134 C SBHO 33/JaHHON (hU3NYECKOMH

MOJICJIbIO, 3aJiady, IOJPa3yMEBAIOIINX CAMOCTOSATEIBHOE cO3JaHue (DHU3HYECKONH MOJeNH,



a/IeKBaTHOM yCIIOBUSM 3aJjauy, B TOM YHCJIE 33]]a4 HH)KEHEPHOI'0 XapaKTepa;

J NOHUMaHHe (GU3NYECKUX OCHOB M IMPUHLUIIOB JAEHCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIMSHUS HAa OKPYKAIOILYIO CPELY;

J OBJIQJICHUE  METOAAMU  CaMOCTOATENbHOIO  IUIAHUPOBAHMUSA U IIPOBEACHUS
(¢U3MUeCKUX HKCHEPUMEHTOB, aHalU3a M MHTepOpeTaluu HHPOPMAIUH, OIpeIeICHUs
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3YyiIbTaTa;

J CO3JaHHME YCIOBMM JUId pa3BUTHUS YMEHHMIl IPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOM AECATEIbHOCTH;

J pa3BuTHe HHTEpeca K cepam mpodecCHOHANBHON AEATENbHOCTH, CBA3aHHOU
¢ (hUBUKOM.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC COO yriyOnéHHplii ypoBEeHb M3y4EHHsS] Y4eOHOro NpeaMmera
«®Pu3uka» Ha ypOBHE cpeaHero oOmiero oOpa3oBaHMsl BbIOMpaeTcs O0OydarolUMucs,
IUIAHUPYIOIIMMHU TPOJIOJDKEHHE OO0pa3oBaHMs M0 CIELUANBHOCTAM (DPU3UKO-TEXHUYECKOTO
npodus.

VY4eOHbIM IUIaHOM TNpeayCMOTpeHO u3ydeHue ¢usuku B o0béMe 3404 3a naBa rona
oOyuenwns: 5 4 B Hezenmo B 10 n 11 xmaccax.

B mnporpamme kakIoro kiacca NpeularaeTcsi pe3epB BpPEMEHH, OTBOAUMBIA Ha
BapUaTHUBHYI0 YacThb IPOrpaMMbl, COJEp’KaHHe KOTOpoi QopMmupyercs ydyaCTHUKaMHU
oOpa3oBatenpHOrO Mporecca. Jlrobas padbouas mporpamMmMa J0JKHA MOJHOCTBIO BKIIIOYATh B ce0s
CoJiepKaHue JaHHOW IPOTPaMMBI.

COAEPXAHUE YYEBHOI'O ITIPEAMETA «®PU3UKA»

10 knace

PA3JEJ 1. HAYUYHBIN METO/I TIO3HAHMSI IIPUPO/IbI

®usuka — ¢pyHIaMeHTallbHas Hayka o nmpupojae. HaydHblil MeTo MO3HaHUSI U METOIbI
UCCIIeTOBaHMs PU3NYECKUX SBJICHUM.

DKCIIepUMEHT U TeopHs B Ipoliecce Mo3HaHus Mpupoasl. HabmoneHne u 3KCIepruMeHT
B (U3HKe.

CrniocoObl u3MepeHus: GU3NYECKUX BEIUYUH (aHAJOTOBbIe U LIU(PPOBBIE U3MEPUTEIbHBIE
MPUOOPHI, KOMIBIOTEPHBIEC TATYMKOBBIC CHCTEMBI).

[TorpemHocTu n3MepeHnit PU3NUECKUX BETUYUH (a0COTIOTHASI U OTHOCUTEINIbHAS).

MopenupoBanue (pu3nUecKuX SBJICHUN U MPOLIECCOB (MaTepHaibHas TOUKa, aOCOIOTHO
TBEPJI0€ TEJI0, UACATbHAS KUIKOCTh, MACAIbHBIN Ta3, TOUCUHBIHN 3apsn). [ umnoreza. ®uznveckuit

3aKOH, TPaHUIIbI €ro MpUMEeHUMOCTH. PU3nYecKkas TeopHsl.



Pons wwmecto ¢usuku B GOpMUPOBAHMM COBPEMEHHOW HAy4YHOM KapTHHBI MHpA,
B IIPAKTUYECKOM JEATEIbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomei, npalcmukym1

N3mepenne cuiibl TOKAa U HANPSOKEHUS B IENM IOCTOSHHOIO TOKAa MPHU IMOMOLIA
AQHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3nakoMCcTBO ¢ nudpoBoii mabopatopueii no ¢usuke. Ilpumepsr n3mMepenns GU3NIECKUX
BEJIMYUH IIPU MOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

PA3JEJI 2. MEXAHUKA

Tema 1. KunemaTuka

Mexannueckoe aBkeHHE. OTHOCUTENBHOCTh MEXAHMYECKOro JABMkeHusd. Cucrema
OTCYETa.

[Ipsimast 1 oOpaTHas 3a7a4u MEXaHUKH.

Pannyc-BekTop MaTepualbHOW TOYKH, €ro MPOEKIMH Ha OCH CHCTEMbl KOOpAUHAT.
Tpaexropus.

[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUYKHM, UX MPOEKUMHU HA OCU CHUCTEeMbl KoopAuHaT. ClloKeHHE NepeMenieHui
U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOpEHHOE  MPSAMOJIMHEWHOE  JBM)KEHHME.  3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTepualbHONW TOUYKU OT BPEMEHHU U UX TpapUKU.

CBobosnHOe masneHue. YCKOpeHHe CBOOOAHOro mnajaeHus. JIBrkeHue Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPUAIbHOM TOUKH
OT BpEMEHH U UX TpapuKU.

KpuBonunerinoe nerxeHue. J[BukeHHEe MaTepUaIbHON TOUYKU MO OKPYKHOCTH. YTJOBas
U IuHelHas ckopocTh. Ileproa u yactora obpamenus. LlenTpocTpemutensHoe (HOpMaibHOE),
KacaTeJbHOE (TaHTCHIINAFHOE) U TIOTHOE YCKOPEHUE MaTePHAIbHOM TOUKH.

Texuuueckue ycmpoticmea U mMexHoI02UYecKue npoyeccovl. CIHJIOMETP, JIBH)KEHUE

CHapsJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE MTepeaaul, CKOPOCTHBIE TU(THI.

B Onoke « Yuenuueckuil sxcnepumenm, 1abopamopuvie pabomol, NPAKMUKYM» NPEOCMAGIeH NepedeHb YYeHUUeCKUX
pabom, Komopbvle UYeiecooOpaAsHO NPOEOOUMb NPU UYYEHUU OAHHOU meMbl. YUYeHuueckuil 3IKCnepumMeHm
nPOBOOUMCsL 8 npoyecce UCCLe008aMENbCKOU OesIMENbHOCIU YYAUUXCS 8 PAMKAX U3YYEHUsl HOB020 Mamepudaid,
nabopamopnvie  pabomvl  CIYAHCAM  NPEUMYUECMEEHHO Oid  3AKPenjeHus. Mamepuaia U OYeHKu YpOGHs
chopmuposanHocmu  cOOMEEMCMBYIOWUX NPEOMEMHbIX pe3yibmamos. Pabomuvl npaxmuxyma obecneuusaiom
nosmopenue u 0600ujeHUe Mamepuala U RPOBOOAMcs IUbo 6 KoHye usyueHusi pazoend, aubo 6 KOHye y4ebHO20
200a. Bvibop memamuxu 0ns smux 6u008 YYeHUUeCKUX NPAKMUYECKUX pabom npoeooumcs yuumenem ucxoos us

ocobennocmell NOYPOYHO2O0 NAAHUPOBAHUA U OCHAUWIEHUS Kabunema dm3uf<u.



Hemoncmpayuu

Mogenp cuctembl OTCUETA, WILTIOCTPALM KHHEMATUYECKUX XapAaKTEPUCTUK JBUKECHHUS.

CniocoObl uccae0BaHus ABUKECHUH.

Nnnroctpanus npeienbHoro nepexoja 1 i3MepeHrne MrHOBEHHOM CKOPOCTH.

[Ipeobpa3oBanue ABMKEHUI C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmotenue ABMKEHUS Tela, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU3OHTAIBHO.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUe MyTel, TPAEKTOPUH, CKOPOCTEH ABUKEHHUS OJTHOTO M TOTO K€ Tella B Pa3HbIX
CHCTEMax OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmMuKym

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C 1IEJIbIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHus NOpu OPSMOJIMHEWMHOM PABHOYCKOPEHHOM JIBUKEHHHM IO
HAKJIOHHOM TJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUH.

N3mepenue yckopeHUss CBOOOAHOTO majaeHusi (PEKOMEHIOBAHO HCIIOJIb30BAHHE
unudpoBoit 1abopaTopun).

N3ydenue npuxeHus tena, OpolIEHHOro TOpu30oHTaIbHO. [IpoBepka rumoTe3bl o npsmMoit
MIPONIOPLIMOHATIBHON 3aBUCUMOCTH MEXIY NAJIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeEa.

N3yuenue nBrKeHUs Teia 10 OKPY>KHOCTH € ITOCTOSSHHOU 110 MOJYJIFO CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH Tepuoja OOpaIieHUs: KOHWYECKOTO0 MasTHHKAa OT €ro
MapaMeTpOB.

Tema 2. lunamuka

Ilepebit  3akoH  Hprorona.  HMuepuumanbHble  cucteMbl  orcuéra.  IIpuHinun
oTHocuTenbHOCTH ["anuies. HemHepuuanbabie cucTEMbI OTCUYETA (OTIpEACIICHHUE, TIPUMEPHI).

Macca Tena. Cuna. [IpuHIMn cynepno3sunuu cui.

Bropoii 3akoH HeroTOHa 111 MaTepuaibHOM TOUKH.

Tperuii 3akoH HproTOHA /11 MaTepUanbHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAIICHTHOCTh TPABUTALIMIOHHON M MHEPTHOM MACCHlI.

Cuna T1spKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMaJeHHs OT BBICOTHI HaJ
MOBEPXHOCTHIO TUJIAHETHI U OT reorpaduueckod mupoThl. JIBIKeHHE HEOECHBIX TeNl | HX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUKyIIErocsi ¢ yCKOPEHHEM.



Cuna Ttpenus. Cyxoe Tpenuwe. Cuia TpeHHUsS CKOJBXKEHUS M CHUJIa TPEHUS IOKOS.
Koaddurment tpenus. Cuna cCOmpOTUBICHHS MPU ABMKCHUU TeJa B KUIKOCTH WIIU Taze, e
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBLHOTO ABUKCHUSI.

Hasnenue. 'uapocraruueckoe aapiaenue. Cuna Apxumena.

Texuuueckue ycmpolicmea u mexHono2udecKue npoyeccyl: TONIIUIHUKU, JBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu

Habmtoienue ABM>KeHUs Tell B MHEPLMAIBHBIX M HEHMHEPIHAIBHBIX CUCTEMax OTCYETA.

[TpyHIMIT OTHOCUTENBHOCTH.

Kadenne nByx UMIMHIAPOB WM IIAPOB PA3HONM MaCChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPITUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHHE paBHOJACHUCTBYIOIICH MPHUIOKEHHBIX K TNy CHUJ C IPOU3BEACHHUEM MaccChl
TeJa Ha €ro YCKOPeHHE B MHEPIHAIbHOM cucTeMe OTCUETA.

PaBeHCTBO cHJI, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUS TEJL.

N3mMepenne mace 1o B3anMoIEVCTBHUIO.

HesecomocTs.

Bec tena npu ycKOpeHHOM NOABEME U MaJICHUN.

[HenTpobOexHbIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nadbopamopuvie padbomot, npaKmMuUKym

N3mepenue paBHOACHUCTBYIOIICH CUJI TPU ABMXKEHUU OpycKa MO HAKJIOHHOM MIIOCKOCTH.

[IpoBepka rumoTe3sl O HE3ABUCHUMOCTH BPEMEHHU JBWKEHHUS OpycKa MO HaKJIOHHOMN
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaCCHhI.

HccnegoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHMKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenne NBWKEHHUS CHUCTEMBI TeJl, CBSI3aHHBIX HUTBHIO, TIEPEKUHYTOW depe3 JIETKHUil
0JIOK.

N3mepenue kodpuiueHTa TpeHus Mo BEIUYUHE YTIIOBOTO KO3 GUIIMEHTA 3aBUCUMOCTH
FTP(N)'

UccnenoBanue paBmkeHUs Opycka TI0 HAKJIOHHOM TUIOCKOCTH  C MEPEMEHHBIM
K03 PUIMEeHTOM TpEHUS.

N3yuenue nBUXKEHUS rpy3a Ha BaJLy C TPEHHEM.

Tema 3. Ctatuka TBEépIOro TesIa

AGcomoTHO TBEPAOE Temo. [locTynarensHoe U BpamaTeabHOE ABUKEHUE TBEPIOTO Tea.



MoMeHT cuilbl OTHOCHUTENIBHO OcH BpauieHus. [lneuo cuibl. CioxeHue cui, NPUI0KEHHBIX
K TBEpIOMy Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBeCHs TBEPAOIO TeEIA.

VYcroitunBoe, HeyCTOHYMBOE, Oe3pa3InuHOE PABHOBECHE.

Texnuueckue ycmpoucmea u mexHoao2udeckue npoyeccyl: KPOHIUTEHH, CTPOUTEIbHbIHN
KpaH, peméryaTble KOHCTPYKIUH.

Jemoncmpayuu

VYcioBust paBHOBECHSL.

Bunsl paBHOBecusl.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npakmuxkym

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALCHUS.

KoHcTpyupoBaHue KpOHIITEHHOB U PacYET CUIT YIIPYTOCTH.

W3yuenne ycToiuMBOCTH TBEPAOTO TEIA, UMEIOLIETO MJIOLIA (b OMOPHI.

Tema 4. 3aK0oHBI COXpaHeHUs] B MeXaHUKe

Nmnynbc MaTepuaibHOM TOYKH, CUCTEMBl MaT€pUAJIbHBIX TodeK. LIeHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMmynbe cuilbl M U3MEHEHHME UMITyJIbCa TENa.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE NBMKEHIE.

MoMmeHT umnyiabca MarepualbHOM Touku. IIpencraBieHne o coXpaHEHMM MOMEHTA
MMITYJIbCa B LICHTPAJIbHBIX MOJISIX.

Pabora cuibl Ha MaJoM M Ha KOHEYHOM IepeMelleHuu. ['paduueckoe npeacTaBieHue
pabOTHI CHITHI.

MOoOWHOCTb CHUIIBIL.

Kunernueckast sHeprusi MaTepuaibHOM Touku. Teopema 00 M3MEHEHWU KUHETUYECKOM
SHEPrUM MaTepUAIbHON TOUKH.

[ToTenunanpHble U HEMOTEHUMAIbHBIE cUibl. [loTeHnnanbHas sHeprus. [loTeHnuanbHas
SHEprus ynpyro aehopMupoBaHHON NpyxkHuHbI. [loTeHIManbHas 3HEPrus Tejaa B OAHOPOJHOM
rpaBUTallMOHHOM moJje. IloTeHnnanbHass SHEprus Tena B rPAaBUTALIMOHHOM II0JI€ OAHOPOIHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBa3b pabOThl HEMOTEHIUANBHBIX CHJI C U3MEHEHUEM MEXAaHHUYECKOW SHEPrHuH CHUCTEMBbI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTUMU.

Yupyrue u Heynpyrue CTOIKHOBEHMSL.

VYpaBHenue bepHymnu sl uaealbHOM >KHAKOCTH KakK CIEACTBHE 3aKOHA COXPaHEHMS



MEXaHUYECKOW SHEPTUH.

TexHuuyeckue yCTpOWCTBAa M TEXHOJOTHMYECKHUE IMPOLECCHI: JIBUKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, (UTYpHOE KaTaHWE Ha KOHbKaX.

Hemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

N3mepenne MOIHOCTH CUIIBI.

W3menenue sHepruu Teja Mpu COBEPIIEHUN PaOOTHI.

B3anMHble npeBpallleHHs] KUHETUYECKOW U MOTEHUMAJbHON 3HEprud IpH JEUCTBUU Ha
TEJIO CUJIBI TSKECTU M CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npy cBOOOAHOM aICHUN.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmMuKym

1. U3mepenne umnyibca Teaa o TOpMO3HOMY ITyTH.

2. VI3mepeHue CUITbI TATH, CKOPOCTH MOJEIH JIEKTPOMOOMIISE 1 MOUTHOCTH CHJIBI TSTH.

3. CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBL.

4. MccnenoBaHue COXpaHEHHs! UMITyJIbCa IPU YIIPYTOM B3aUMOJICHCTBUU.

5. I3mepeHne KUHETUUECKOM SHEpIrUu Tejia o TOPMO3HOMY ITyTH.

6. CpaBHEeHHE U3MEHEHHSI MOTEHIINATLHON YHEPTUH MPYKUHBI ¢ Pa0OTOM CHITBI TPEHHUS.

7. Onpenenenue pabOTHI CHIIbI TPEHUS NP ABMXKEHUU TeJla TI0 HAaKJIOHHOM MJIOCKOCTH.

PA3IEJ 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA

Tema 1. OCHOBBI MOJICKYJIIPHO-KHHETHYECKOH TEOPUH

OcHOBHbBIE TOJIOKEHUSI MoJieKynspHo-kuHeTnueckoil Teopuun (MKT), ux ombiTHOE
obocunoBanue. uddysus. bpoyHoBckoe nBmkeHHe. XapakTep IBIKECHUS U B3aUMOJICHCTBUS
qacTHIl BemiecTBa. MoJienu cTpoeHHsI Ta30B, KUAKOCTEH U TBEPABIX Tell U 00BSICHEHHE CBOMCTB
BElIECTBA HA OCHOBE 3TUX Mozened. Macca u pasmepbl Moisekyn (aromoB). KommuecTtBo
BemlecTBa. [locrosunas ABorazpo.

TennoBoe paBHoBecue. Temmeparypa u crocoOwl e€ u3mepenus. lllkama Temmepatyp
Lenbcus.

Mopnens wuneansHoro rasza B MKT: wactunpel raza JBHXKYTCS XAaOTHYECKH MW HE
B3aWMO/JICUCTBYIOT JIPYT C IPYTOM.

l'azoBbie 3akoHBI. YpaBHeHHe MenneneeBa—Kianelipona. AOGcCoNfOTHas TeMmmeparypa
(mkama Ttemmneparyp KensBuna). 3akon [anbroHa. M3ompouecchl B uieanbHOM —Trase
C IIOCTOSTHHBIM ~ KOJIMYECTBOM  BemlecTBa. [ 'paduueckoe MpeacTaBICHHE M30IPOIECCOB:

U30TepMa, N30X0pa, n300apa.



CBsA3p MEXIYy JaBJICHUEM U CPEIHEH KHHETUYECKOW HHEpPruell MOCTynaTeIbHOIrO
TEIJIOBOTO JIBUKEHUSI MOJIEKYJT ueabHOro raza (ocHoBHOe ypaBHeHue MKT uaeanbHoro rasza).

CBsi3b  aOCONIOTHOW TEMIEPATyphl TEPMOJUHAMUYCCKOM CUCTEMBI CO CpEeIOHEH
KMHETUYECKOM dHEeprueil NoCTynaTeabHOr0 TEIIOBOIO JBUKEHUS €€ YaCTHL.

TexHuyeckue YCTpPONCTBA U TEXHOJIOTMYECKHE MIPOLECCHI: TEPMOMETpP, OapomeTp,

MOJIy4YCHUE HAHOMATEPHUAIIOB.
Jemoncmpayuu
Mopenu 1BUKEHHUS YaCTHULl BEILIECTBA.
Monens OpOyHOBCKOTO JTBUKECHHUSI.
Buneopoinuk ¢ 3annuchio peaabHOTO OPOYHOBCKOTO JIBUYKEHUS.
Huddyszus sxuarocTeit.
Mopgaens onbiTa [lTepHa.
[IpuTsikeHue MoneKyi.
Mogenu KpUCTaNIMYECKUX PEIETOK.

Habnronenune u nccieoBaHue U30MpoIECcCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomut, npaKkmuxkym

HccnenoBanme mpoiiecca yCTaHOBJIEHHUS TEIUIOBOTO pPAaBHOBECHUS MPH TEIJIOOOMEHE
MEXIy ropssiue U XOJO0IHON BOJOM.

N3yuenne wu3oTepMuyeckoro rmporecca (PEKOMEHJIOBAHO UCIOJIb30BaHUE IU(POBOiL
nabopaTopun).

N3yuenue n30X0pHOTO IMporecca.

N3yuenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUSI.

Tema 2. Tepmogunamuka. TenjioBble MAIIMHBI

Tepmonunamuueckast (TJ]) cuctema. 3amanuwe BHemHuMX ycnoBuil mns T cuctemsl.
Bremnne u BHyrpeHHue napamerpsl. [lapamerpst T/l cuctemsl Kak cpejHUE 3HAYEHUS] BEJINYHH,
ONKUCHIBAIOIINX €€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe wnauano Ttepmoaunamuku. Camornpou3BoibHas penakcanus TJ[ cuctembl
K TEMJIOBOMY PaBHOBECHIO.

Mogens wuaeanbHOrO raza B TEPMOAMHAMHKE — CHUCTEMA YpPaBHEHUH: YpaBHEHHE
MenneneeBa—KianeiipoHa M BbIpaK€HHE Il BHYTPEHHEW HYHEPIUU. Y CJIOBHS MPUMEHUMOCTH
ATOM MOJENH: HHU3Kasg KOHILIEHTpauus 4YacTHULl, BBICOKME TeMIIEparypbl. BeipaxkeHue mist
BHYTPEHHEN YHEPIUU OJHOATOMHOT'O UI€AJIbHOIO Iasa.

KBa3sucraruueckue n HeCTaTHUECKHE IMPOLECCHI.



DneMeHTapHas paboTa B TepMOAMHAMUKe. Beraucienue paboThl 1mo rpaduky mpoiecca
Ha pV-nuarpamme.

Temmonepenaua kak cnocod W3MEHEHUs BHyTpeHHed oHepruum TJ| cucrembr 0e3
coBepuieHus padoTel. KoHBeK1IMsI, TEMIONPOBOAHOCTD, U3JIyUEHUE.

KonnuectBo Temnotel. Temno&éMKOCTh Tena. YaenbHass U MOJSpHas TEIIOEMKOCTU
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacuér kommyecTBa
TEIUIOTHI NpH Terutonepenaue. [lonstre 00 annadatHOM mporiecce.

[lepBriii 3aKoH TepMoauHaMuku. BuyTpennss sueprusa. KomaudecTtBo TemnoTsl u paboTa
KaK Mepbl U3MEHEHUs BHyTpeHHel sHeprun TJl cucTemsi.

Bropoii 3akOH TEpMOAMHAMUKM [JII PABHOBECHBIX IIPOLIECCOB: YEpe3 3aJaHHOE
paBHOBecHOe cocTostHue TJI cucremMbl NPOXOAUT €IMHCTBEHHas aauadara. AOcCOOTHas
TeMIeparypa.

Bropoii 3ak0H TepMOJUHAMMKY 11 HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO IepeaTh
TEIUIOTy OT 0Oojiee XOJOJHOro Tena K Oonee HarpeTroMmy Oe3 kommeHcarnuu (Kiayswmyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLIECCOB.

[Ipunuune! aevictBus Ternossix MamuH. KIIT/.

MakcumansHoe 3Hauenue KII1/I. [ukn Kapho.

DKOJIOTHYECKHE acTIeKThl NCIOJIb30BAaHUs TEIUIOBBIX JBUraTenei. TemnoBoe 3arpsi3HeHne
OKPYKAaIOIEe CpeIbl.

TexHnyeckue ycTponcTBa U TEXHOJIOTMUYECKUE MTPOLECCHI: XOJIOAUIBHUK, KOHIUIIMOHED,
TU3eTbHBIA U KapOIOpaTOpHBIM IBUTATENH, MapoBas TypOWHA, TOMyYeHHE CBEPXHU3KHX
TEMIEpaTyp, YTHIH3AlMsS «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAHWEM TEIUJIOBOIO HAacoca,
YTUIIU3aLKsg OMOOPraHUYECKOro TOIUIMBA AJIsl BEIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH.

Jemoncmpayuu

1. I3MeHeHue TeMIiepatypsl Ipu ainabaTH4ecKoM paclIupeHuH.

2. Bo3aymHoe OrHuBo.

3. CpaBHEHUE YACIBbHBIX TEIUIOEMKOCTEN BEIIECTB.

4. CriocoObl U3MEHEHHS BHYTPEHHEN SHEPTUH.

5. UccnenoBanue annabaTHOTro mporiecca.

6. KomnbroTepHble MOJIEIHN TETUIOBBIX JIBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxkym

1. U3mepeHue yaenbHO# TEMI0EMKOCTH.

2. UccnenoBanue npoliecca OCThIBaHUS BEIIECTBA.

3. UccnenoBanue agunabaTHOTO mMpoIiecca.



4 Nzyuenue B3aHMOCBSI3U SHEpPruu MEKMOJIEKYJIIPHOTO B3aMOJCHCTBUS
Y TEMIIEPATYpPbl KUIIEHUS JKUIKOCTEH.

Tema 3. Arperatnble cocTosiHus BenlecTBa. Ma3oBbie nmepexoabl

[TapooOpa3oBanue U KOHIeHcanus. McrmapeHue U KAIEHHWE. YJenbHas TeIuioTa
apooOpa3oBaHUsI.

Haceliiennpie 1 HEHachllleHHbIE Mapbl. KadecTBEHHAass 3aBUCHMOCTh IUIOTHOCTH
Y JIaBJICHUSI HACKHIIIEHHOTO Mapa OT TeMIIepaTyphl, KX HE3aBUCUMOCTh OT 00bEMa HACKHIIIIEHHOTO
napa. 3aBUCUMOCTb TeMIEpaTypbl KUIIEHUS OT JIaBJICHUS B )KUIKOCTH.

BrnaxunocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramimyeckue u amopduble Tena. AHU30TPONHUS  CBOWCTB
KkpuctauioB. [InaBnenue u kpucramumsanus. Y aenbHas TermioTa miasinenus. Cyomumanus.

Hedopmarun tBEpHoro tena. Pactskenue u cxxatue. Cosur. Moayns FOura. Ilpenen
yrnpyrux aedopmarnui.

TemmoBoe pacmmpeHue KUJAKOCTeH U TBEPABIX TeJl, 00BEMHOE U JTMHEHHOE PacIIuPECHHE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWN YaCTHUI[ BEIIECTBA KaK NMPHYMHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM ypPOBHE).

[Ipeobpa3zoBanue sHEPTUH B (Pa30BBIX MEpEXoax.

YpaBHeHUE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTsKeHHE. KoadduimeHT noBepXHOCTHOTO HaTshKeHus. KanumispHeie
ABJEHU. [{aBleHre 110 UCKPUBIEHHOM MTOBEPXHOCTHIO XKuakocTh. Dopmyia Jlaraca.

TexHruueckue yCTpPOWCTBA U TEXHOJOTHYECKHME IIPOLECCHI. KUIAKUE KPUCTAILIBI,
COBPEMEHHBIE MaTEpHUaIbI.

Hemoncmpayuu

TemuoBoe paciupeHue.

CBoiicTBa HaCHILIEHHBIX M1APOB.

Kunenne. Kunenue npu noHW>KEHHOM JIaBJICHUH.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.

ONBITE ¢ MBUIBHBIMU IJIEHKAMH.

CMauuBaHHE.

Kanunnsipueie siBieHusl.

Monaeny HEHLIOTOHOBCKOW YKUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanue HarpeBaHus U MIABJIEHUS KPUCTAUIMYECKOTO BELIECTBA.

Buaer nedopmanmii.



Hab6mronenne mMansix aedopmaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npakmuxkym

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

N3mepenue yaenbHOU TEIIOTHI IIJIaBACHUS JIbJA.

N3yueHne cBOMCTB HACBIIEHHBIX MTAPOB.

W3mepenne abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OI[CHKA MACCHI IAPOB B TOMEIICHUH.

N3mepenue ko3 uirieHTa moBEpXHOCTHOTO HATSIKESHUSI.

N3amepenne moayns FOnra.

HccnenoBanne 3aBUCUMOCTH AeQopMalliil PE3UHOBOIO 00pas3la OT MPUIOKEHHOU
K HEMY CHUJIBL.

PA3AEJ 4. DJEKTPOJIUHAMUKA

Tema 1. JekTpuueckoe moJie

DnekTpusanus Tea U €€ MpOosBICHUs. DIIEKTpUUECKUi 3apsan. [[Ba Buaa 3JI€KTpUUECKUX
3apsaaoB. IIpOBONHUKM, IUANEKTPUKH U MOIYIPOBOAHUKU. ODJIEMEHTAPHBIA 3JIEKTPUUECKUN
3aps]. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsija.

Bsaumopeiictsue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kyiona.

Onexrpuueckoe nojie. Ero nelicTBue Ha 3J€KTPUYECKUE 3apsbl.

Hanpsok€anocts  anektpudeckoro mois. [IpoOGHeiid 3apsin. JluHuM HanpsskEHHOCTH
aneKTprudeckoro nosst. OHOPOIHOE FNEKTPUUECKOE TTOJIE.

IToTeHIMaTPHOCTD JIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh NMOTEHLMATIOB M HANPSKEHUE.
[ToreHunanbHast JHEprus 3apsaaa B JIEKTPOCTATHYECKOM ToJIE. ITorenunan
aNeKTpocTatnyeckoro mnoiisd. CBsA3b HANMpsDKEHHOCTH TOJS M PA3HOCTH MOTEHLUANOB s
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOTO, TaK U HEOJTHOPOJHOTO).

[TpyHIMI Cynepno3uLUK dIEKTPUUECKUX MOTEH.

ITone Toueunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOU cdepsl. [lose paBHOMEpHO
3apsOKEHHOTO 10 00BEMy Tmmapa. Ilose paBHOMEPHO 3apsHKEHHON OECKOHEUHOW TUIOCKOCTH.
KaprrHbl mTMHMI HANPSZKEHHOCTU ATUX MOJIEN M SKBUIIOTEHIUMAJIBHBIX IIOBEPXHOCTEM.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PAaBHOBECHS 3aps10B.

JIMIDNIEKTPUKN B DJIEKTPOCTATUYECKOM — Toje.  JlWanekTpuyeckas IPOHULAEMOCTH
BEIIECTBA.

Konpencarop.  DJeKTpOEMKOCTh  KOHJAEHCATOpa.  DJIEKTPOEMKOCTh  IIJIOCKOIO
KOHJIEHCATOopa.

[TapannensHoe  coeauHeHMe  KoHAeHcaTopoB.  IlocienoBarenbHOoe — cOeAMHEHHE

KOHACHCATOPOB.



OHeprus 3apsHKEHHOIO KOHACHCATOPA.

JIBr>KeHUE 3apsKEHHOM YaCTHULIBI B OJJTHOPOJIHOM 3JIEKTPUUYECKOM TI0JIE.

TexHnuyeckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
3JIEKTpOCTaTUYECKasl 3alllUTa, 3a3eMJICHUE IEKTPOIPUOOPOB, KOHIEHCATOPHI, reHepaTop Ban ne
I'paada.

Jemoncmpayuu

Y CTpOUCTBO U IPUHLUIL ACHCTBUSA 3IIEKTPOMETPA.

DNEKTPUUYECKOE M0JI€ 3apsSKEHHBIX IIAPUKOB.

DNEKTPUUYECKOE MOJIE IBYX 3apPSKCHHBIX IIACTHH.

Monens anekTpocraTuaeckoro reaeparopa (Ban ne ['paada).

[IpoBOHMKY B 3IEKTPUYECKOM IOJIE.

OnexTpocTaTudecKas 3aluTa.

Y CTpORCTBO 1 AEMCTBHE KOHAEHCATOPA TOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTU IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAM IUIACTHH,
PAcCTOSHUSA MEX1Y HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus EeKTPUYECKOTO MOJIS 3apsKEHHOT0 KOHAEHCATOPa.

3apsika U pa3psKka KOHACHCATOpa Yepes3 Pe3UcTop.

Yuenuueckuit sxkcnepumenm, nabopamopusie padomol, nPAKmMuKym

OneHka cu B3aUMOJEHCTBHS 3apSKEHHBIX Tell.

HabntoneHue npeBpallieHust SHEPriuM 3apsHyKeHHOT0 KOHJGHCATopa B SHEPTUIO W3ITyUYEeHHUs
CBETOJINO/1A.

N3ydeHue npoTekaHus TOKa B IIETH, COJIEprKallell KOHIeHCcaTop.

Pacnipenenenrie pa3sHOCTH NOTEHUHMANOB (HANpsOKEHHsS]) TMpPH  IOCIEAO0BATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IToCcTOAHHBIN YJIEKTPUYECKHUI TOK

Cwuuta Toka. ITocTOSAHHBIN TOK.

VYcnoBus CylecTBOBaHHSA TIOCTOSIHHOIO 3JIEKTPUYECKOr0 TOKa. VICTOUHMKM TOKa.
Hanpsoxenne U u 3/1C E.

3akoH OMa U1l y9acTKa LETH.

ONEKTPUYECKOE  CONPOTUBICHHE.  3aBUCUMOCTb  CONPOTHBIICHHA  OJHOPOIHOIO
IPOBOJAHMKA OT €ro JUIMHBI M IUIOIIAAM IIONEPEYHOr0 CEYEHUs. Y AEIBbHOE CONPOTHBIICHUE
BELIECTBA.

[TocnenoBarensHOE, THapalIeIbHOE, CMEIIAHHOE COCAMHEHHE IPOBOJHUKOB. Pacuér



pa3BEeTBIEHHBIX AMeKTprueckux meneit. [IpaBuna Kupxroda.

PaGora anekrpudeckoro Toka. 3akoH J[xoymns-Jlenna.

MoIHOCTb 3JEKTPUUYECKOT0 TOKA. TemnoBasi MOLUTHOCTb, BbIIEIsIEMast HA PE3UCTOPE.

OJIC ¥ BHyTpeHHEE COIPOTUBICHHME MCTOYHMKA TOKa. 3akoH Oma Il TOJIHOU
(3aMKHYTO#) 371eKTpuuecKoi nenu. MoiHocTh ncTouHuka Toka. Koporkoe 3ambikanue.

Konznencarop B 1ienu nocTOSIHHOTO TOKA.

TexHnuyeckue yCTpONHCTBA U TEXHOJIOTMUYECKHUE IIPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETUHK AIEKTPUUECKON SHEPIUH.

Hemoncmpayuu

W3mepenue cuiibpl TOKa U HAIIPSKEHUSL.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA OT HANpPSDKEHUS JUISL PE3UCTOpA, JIaMIIbI
HaKaJIUBaHUs U CBETOAHO/A.

3aBUCUMOCTh CONPOTUBIICHHUS LUIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAJH
MONIEPEYHOI0 CEUEHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKa OT CONPOTHUBIIEHHS INPU TOCTOSTHHOM
HaIpsKEHUU.

IIpsamoe usmepenne DJIC. KopoTkoe 3amblkaHHE TajlbBaHUYECKOIO 2JIEMEHTA U OLIEHKA
BHYTPEHHETO COIIPOTUBIICHHUSI.

Crnioco0Osl coenHeHus: UCTOYHUKOB Toka, DJIC Garapeil.

HccnenoBanue pa3HOCTH NOTEHLMAIOB MEXAY MOJIFOCAMHA UCTOYHUKA TOKA OT CHJIBI TOKA
B LIEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomet, npakmuxkym

HccnenoBanue cMeIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOro COpoTUBIEHNS IPOBOIHUKOB.

HccnegoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKEHUS AJI JTaMITbl HAaKaJIUBaHUS.

YBenuueHue mpeaena u3MepeHus aMmrnepMerpa (BOJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUS] HCTOYHUKA TOKA.

HccnenoBanne 3aBucumoctu OJIC rajbBaHMUYECKOTO 3JIEMEHTAa OT BPEMEHHM IpHU
KOPOTKOM 3aMbIKaHHH.

HccnenoBanme pa3HOCTH MOTEHIIMAIOB MEXAY MOJIFOCAMU UCTOUYHHKA TOKA OT CHJIbI TOKA
B LICTIH.

HccnenoBanue 3aBUCMMOCTH NOJIE3HON MOLTHOCTY UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Tokn B pa3IH4HBIX cpefax

DnekTpuueckas NPOBOJAMMOCTb pPAa3IMYHBIX BEIIECTB. OJIEKTPOHHAs MPOBOAUMOCTH



TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DnexTpuuecKkuil Tk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHas U IPUMECHAas MPOBOJAUMOCTb IOJYIPOBOJIHUKOB.
CaoiicTBa p—n-niepexosa. [TomynpoBoHUKOBBIE TPHOOPHI.

DNEKTPUYECKUM TOK B AJIEKTPOIUTAX. DIJIEKTPOIUTHYECKAsT AUCCOLMAIUSA. DJIEKTPOIIH3.
3axonbl Dapazes 1Sl 3JIEKTPOIU3A.

DnekTpuyeckuii TOK BTa3zax. (CaMoCTOSTENbHBIA UM HECAMOCTOATENIbHBIN  pa3psjl.
Pa3znuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHudeckue YCTpPOWCTBA U MPAKTUUECKOE NPUMEHEHUE: Ta30pa3psiiHbIC JIAMIIHI,
AJIEKTPOHHO-JIy4eBasi TPYOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0, TpaH3UCTOp, (GoTommon,
CBETOJIMOJ; TalbBaHHWKa, padUHUPOBAHWE MEAM, BbHIIUIABKA AJIIOMHHHS, SJICKTPOHHAs
MUKPOCKOIIHUS.

Jemoncmpayuu

3aBUCHMOCTDH COMIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 37AEKTPOIUTOB.

3akoHbl 3nekTponusza Papajes.

HckpoBoii pa3psaa 1 IpOBOAUMOCTb BO3yXa.

CpaBHeHME MPOBOAMMOCTH METAJIJIOB M TIOTYIPOBOAHUKOB.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii skcnepumenm, nabopamopusvie pabomot, npaKmMuKym

HabGmronenue snexrpomnusa.

N3mepenue 3apsga 0 JHOBAJICHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONTPOTUBIICHHS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKH IUOJA.

®U3NYECKUA TIPAKTUKYM

CnocoObsl  u3MepeHHus  (PU3MYECKHUX  BEJIMYMH  C UCIOJIB30BAHMEM  AHAJIOTOBBIX
U IIU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOIIOTHBIC
¥ OTHOCHUTENbHBIE TIOTPEIIHOCTH u3MepeHuid ¢usmueckux BenudyuH. OIEHKa TPaHUIL
MTOTPEUIHOCTEM.

[IpoBeneHE KOCBEHHBIX HM3MEPEHUH, MCCIEIOBAaHUM 3aBUCUMOCTEH (DU3UISCKUX
BEJIMYMH, MPOBEPKA MPEUIOKECHHBIX THIOTE3 (BHIOOP M3 pabOT, OMUCAHHBIX B TEMATHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIa0opaTOpHBIC PA0OTHI, IPAKTUKYM»).

MEXKIPEIMETHBIE CBA3U



Nzyuenune xypca pusuku yranyonéHHoro ypoBHs B 10 Ki1acce OCyIIECTBISETCSA C YUYETOM
COJICPXKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO0008 HAYYHO20 NOZHAHUA:
ABJICHUE, HayudHbIi (akT, runore3a, ¢unmyeckas BEIUYMHA, 3aKOH, TeOpus, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIb, U3MEPEHHE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npubopsl, udpoBas 1adbopaTopus.

Mamemamuka: Pemenue cuctembl ypaBHeHud. JluHeitHas ¢yHKums, mapabona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC; OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M MX MNPOEKIUMH HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexannieckoe ABMKEHHUE B )KUBOU mpupoje, Auddy3usi, 0cMOC, TeII000MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXalolled  Cpelbl,  yTUIn3alus
OMOOPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHU «TEIUIOBOW» M 3JEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TMCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJIy4YeHne HAHOMATEepUaJoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3os, KHUJKUE KPHUCTAUIbl, >3JEKTPUUECKHE CBOMCTBA METAJIOB, JJIEKTPOIUTHYECKAs
JUCCOLMAIus, TalbBaHUKA, 3JIEKTPOHHAs MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHoCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUe JABWKEHUN C MCIIOIb30BAaHHMEM MEXaHU3MOB, YUET CyXOro
U OKHJIKOTO TPEHUS B TEXHHUKE, CTAaTUYECKHE KOHCTPYKIMU (KPOHIITEHH, peleTyarsie
KOHCTPYKIIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS] MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U T.I.), JIBUTATeNlb BHYTPEHHETO CropaHusi, mapoBas TypOuHa, OBITOBOW XOJOJWIbHUK,
KOHJIULIUOHEDP, TEXHOJOTHUHU, TOJYUYECHUS] COBPEMEHHBIX MaTEpPHaIOB, B TOM YHCJIE HAaHOMATe-
pHaJIoB, U HAHOTEXHOJOTHMH, JJIEKTPOCTATHYECKas 3allliTa, 3a3eMJICHHE DJIEKTPONpPHOOpPOB,
ra3zopaspsIHbl€ JaMIIbl, TOJTYIPOBOJIHUKOBBIE PUOOPHI; raIbBaHUKA.

11 knace

PA3JET 4. DNEKTPOJUHAMHUKA

Tema 4. MarautHoe noJie

B3anMopeiicTBre MOCTOSIHHBIX MAarHWTOB M ITPOBOJHUKOB C TOKOM. MarHutHoe moJe.
Bekrop marauTHOM MHAYKIMU. [IpuHIMI Cylieprio3uiy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOU
WHIYKIUU.

MaruuTtHoe 1osie MpOBOJHHKA C TOKOM (TPSMOTO MPOBOJHHUKA, KaTyIIKH U KPYyroBOTO



BuTKa). OmbIT Dpcrena.

Cuiia Amriepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenna, e€ HampaBieHHE U MOIyJb. JIBHXKEHHE 3apsyKEHHOHW YacCTHUIbI
B OJIHOPOJAHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

MarnuTHoe nojue B Benectse. PeppoMarHeTUKH, apa- U 1naMarHeTUKH.

TexHnuyeckue ycTpoWCTBa U TEXHOJOTMYECKHE IPOLECCH. MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETpP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
3JIEMEHTapHBIX YaCTHII.

Hemoncmpayuu

Kaptuna 7nuHUI MHIYKOUUM MarHUTHOTO IIOJI IOJIOCOBOTO M IOJIKOBOOOPA3HOTO
MIOCTOSIHHBIX MarHuTOB.

Kapruna nuHMII MarHUTHOM MHAYKUMM TOJdS JUIMHHOTO MPSMOIO IPOBOJHUKA
Y 3aMKHYTOT'O KOJIbLIEBOT'O IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anmMopeincTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

HabntoneHue nBrkeHHs MydKa 3JeKTPOHOB B MATHUTHOM II0JIE.

[lpyHumMn  OeMcTBUS  ANEKTPOM3MEPHUTENBHOTO  MPUOOpa  MarHUTORJIEKTPUYECKON
CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomut, npaKkmuxkym

HccnenoBanue MarHUTHOTO MOJISL TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eiCTBUS TOCTOSTHHOTO MarHUTa Ha PaAMKY C TOKOM.

N3mepenue cunsl AMnepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CHUJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIBI AMITepa.

Tema 5. DieKTPOMAarHuTHAs UHAYKIMS

SIBneHue 3I€KTpOMarHUTHONM MHAYKUIMU. [IoTOK BekTOopa MarHMUTHOM MHAYKIMH. DJIC
MHAYKIHMH. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3IIEKTpHUUECKOE IMOJIE.
Toxku dyko.

OJIC MHAYKIIMY B MPOBOJIHUKE, JBHXKYIIEMCS] B OJJTHOPOTHOM MarHuTHOM ITOJIE.

IIpaBuio JleHua.

WunyktuBHocTs. KaTymika HMHAYKTMBHOCTM B LIENM IIOCTOSIHHOTO TOKa. JSIBiIeHHe

camouHaykiuu. IJ1C caMOMHAYKIWH.



OHeprusi MarHUTHOT'O MOJISl KATYIIKH ¢ TOKOM.

DNeKTPOMarHuTHOE IoJIe.

TexHnueckue ycTpoiicTBa U TEXHOJIOTMUECKHUE MPOLECCHl. HMHAYKLIMOHHAs II€Yb,
COJICHOU/, 3al1UTa OT 3JIEKTPU3ALMH TEJ IPU IBHKEHUH B MAarHUTHOM I10J1€ 3€MJIU.

Hemoncmpayuu

Habnronenue siBieHus 3J€KTPOMAarHUTHOW MHIYKIHH.

UccnenoBanune 3aBucumoctu OJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHMS MarHUTHOI'O
MOTOKa.

IIpaBuio Jlenua.

[Tagenne MarauTa B aIIOMUHHEBOM (MEIHOM) TpyOe.

SIBiIeHME CAMOMHTYKILINH.

Uccnepoanue 3aBucumoctu DJIC caMOMHAYKIIMM OT CKOPOCTH HW3MEHEHUsl CHIIBI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npakmuxkym

1. UccnenoBanue siBJI€HUS 2JIEKTPOMarHUTHOW MHAYKIIHH.

2. OnpeneneHre HHIYKIMU BUXPEBOTO MAarHUTHOTO TOJIS.

3. UccnenoBanue ABJIEHUS CAMOUHIYKIIUH.

4. Coopka MOJIeH JIEKTPOMAarHUTHOTO TeHepaTopa.

PA3AET 5. KOJTEBAHHUS U BOJIHBI

Tema 1. Mexanudeckue KoJieOanust

Konebartenbnas cuctema. CBOOOAHBIE KONEOAHMUS.

l'apmonnueckue  konebanuss.  Kunemarnueckoe W JUHAMMYECKOE  OINMCAHHE.
DOHepreTuyeckoe OmnucaHue (3aKOH COXpaHEHHUS  MEXaHWYeCKOW »Hepruu). BriBojg
JUHAMUYECKOTO  ONHMCAaHUS  TapMOHMYECKMX  KoJeOaHMl W3 HMX  DHEPreTMYecKoro
Y KHHEMAaTH4ECKOIO OMHUCaHUS.

Amruntyaa u gaza xosnebanuil. CBA3b aMIUIUTYJbl KOJEOAHUM HMCXOIHOM BEIWYMHBI
C aMIUTUTYyIaMU KoJieOaHH €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon  myacrora  konebGanumif. Ilepmox  mambix  cBOOOXHBIX  KojeOaHMH
MaTeMaTHYecKoro MasiTHuKa. [leprnos cBOOOJHBIX KOIeOaHUH IPY>KUHHOTO MasTHUKA.

[Tonstne o 3aryxaromux KojiebaHusAx. BreiHyXIeHHbIe KonebaHusa. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxanusi Ha BUJ pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHnuyeckue ycCTpoiCcTBa M TEXHOJIOIMYECKHE IPOLECCHI. METPOHOM, Yachl, KayellH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, cericmorpad.

Hemoncmpayuu



3anuce KojaedaTeIbHOTO ABHKEHHSL.

Habnronenne He3aBHCHMOCTH TEpHO/ia MANIbIX KOJICOAHUH rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxaromux KojaeOaHui 1 3aBUCHMOCTH MIEpHU0/ia CBOOOIHBIX KOJIeOaHUH
OT CONPOTHUBJICHUS.

HccnenoBanue konebaHWH Ipy3a Ha MAacCUBHOW IpY)XHHE C LEIbl0 (OPMHPOBAHUSA
npeCTaBIeHUN 00 ueaTbHONU MOJIENU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU IIPU KOJIeOaHUAX Ipy3a Ha IPYKHUHE.

HccnenoBaHue BEIHYXK/ICHHBIX KOJIeOaHU.

HabmtoneHue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npakmuxkym

W3mepenue neproga cBOOOIHBIX KOJIeOAHUI HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Tejla B X0/1e KojeOaHii Ha yIpyroM HoJBece.

W3y4yeHue nBUKEHNSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTHH B MIPYKUHHOM MasiTHUKE.

HccnenoBanue yobIBaHUS aMIUIMTY/IbI 3aTyXaOINX KOJIeOaHUH.

HccnenoBanue BEIHYXKICHHBIX KOJIeOaHUH.

Tema 2. D1eKTpOMArHUTHBIC KOJICOAHUS

Koneb6atenbubiii kKOoHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHMUS B HICATTLHOM
koneOatenbHOM KoHType. ®Dopmyna Tomcona. CBsi3b aMIUIMTYABI 3apsjia KOHJEHcaTopa
C aMIUIMTYJI0M CHIIBI TOKa B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEeHHUs PHEPTUH B UJI€AIbHOM KOJIeOATEIbHOM KOHTYE.

3aryxamomue JJIeKTPOMarHuTHble KojieOaHus. BbIHYXIEHHBIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemenHbIli TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYIHOE W JEHCTBYIOLIEE
3HaYeHHE CWJIbI TOKA U HAIIPSDKEHUS TIPU PA3ITUYHON (popMe 3aBUCUMOCTH TIEPEMEHHOTO TOKa OT
BPEMEHU.

CunyconaabHbIN TEPEMEHHBIN TOK. Pe3ncTop, KOHIEHCAaTOp U KaTylIKa HHAYKTUBHOCTH
B LIENIM CUHYCOUJAIILHOIO IIEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HaNpsKEHU.

Wneanbubliil Tpancopmarop. IlpousBoacTBo, nepegada u noTpedieHue 3EKTPUYECKON
SHEPIHUH.

OKOJIOTHYECKHE PUCKU NPU MPOM3BOACTBE MIEKTPO3HEpruu. KynbTypa MCHOIB30BaHUS
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.

TexHudeckue yCTpPONCTBA W TEXHOJIOTUYECKHUE IPOLECCHI. DIIEKTPUYECKUH 3BOHOK,

TeHepaTop MePEMEHHOTO TOKA, TMHUH JIEKTPOTepe 1ay.



Hemoncmpayuu

CB00OOIHBIC AJIEKTPOMATrHUTHBIE KOJICOAHMS.

3aBHCHUMOCTB YaCTOThI CBOOOTHBIX KOJIEOaHHUH OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OciorpaMMbl 3JIEKTPOMarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroOIMMX 3JIEKTPOMATHUTHBIX KOJIECOAHUH.

Mosenb 31eKTpOMarHUTHOIO TeHepaTopa.

BrIHyX1€HHBIE CHHYCOHIaTbHbIE KOJIEOaHMUS.

Pesucrop, karynika HHAYKTUBHOCTH U KOHJIEHCATOP B LIENHU EPEMEHHOTO TOKA.

Pe3onanc mpu mocnegoBaTeqbHOM COEAMHEHUM PE3UCTOPA, KATYIIKM HHAYKTUBHOCTH
U KOH/IEHCATOopa.

YCTpONCTBO M IPUHIIUIT ACUCTBHS TpaHCcHopMaTopa.

Mopenb TUHUU 3IEKTPoIepeaauH.

Yuenuueckuii sxkcnepumenm, nadbopamopusvie padbomot, npaKMUKym

Nzydenne Tpanchopmaropa.

HccnenoBanue nepeMeHHOI0 TOKa Yepe3 MOCIIE0BATEIbHO COEIMHEHHBIE KOHAEHCATOP,
KaTYIIKY U pE3UCTOP.

HabnroneHue 371eKTpOMarHUTHOTO Pe30HaHcA.

WccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOI0 TOKa.

Tema 3. Mexanu4eckue U 3JIeKTPOMATHUTHbIE BOJTHbBI

MexaHuueckne BOJIHBI, YCIOBUS MX pacnpocTpaHeHus. [lomepeuHsle U MpOJOJIBHBIE
BOJIHBL. Ilepnon, ckopocTh pacnpocTpaHeHus M JUIMHA BOJHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpaKeHUe, IpeJIOMIICHUE, HHTEPPEPEHITUS U TUPPAKITHS.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

[ITymoBoOe€ 3arpsA3HEHNE OKPYKAIOUIEH CPeNbl.

ONEKTPOMarHUTHHIE BOJHBI. Y CIOBHUS M3JIYy4EHHs JIEKTPOMAarHUTHBIX BOJH. B3aunmHas
OpHeHTalus BEKTOpoB E,” B, ” v 3JEeKTPOMarHUTHOW BOJIHE.

CBolicTBa JJEKTPOMarHUTHBIX BOJH: OTPaXEHHE, MPEIOMIICHHE, IOJISIpU3aLNs,
uHTepdepeHus 1 nudpaxius.

[lkana 37eKTpOMarHUTHLIX BOJH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B TEXHHUKE
u OBITY.

[TpuHIMIIBI paguoCBsI3U U TeNeBUACHU. Paguonokanmys.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHuueckue ycTpoiCTBa M MPAKTHYECKOE NMPUMEHEHHE. MY3bIKaJbHbIE MHCTPYMEHTHI,

pamap, paauonpuéMHHK, TeJNeBH30p, aHTeHHa, Tenepon, CBY-meub, yabTpa3zByKoBas



JIMAarHOCTHKA B TEXHUKE U MEIULIUHE.

Jemoncmpayuu

OO0pa3oBaHue 1 pacrpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habmronenune oTpaxeHus 1 MPeIOMICHUS MEXaHUIECKUX BOJIH.

Habmronenue unrepdepeHunu 1 1uppakind MEXaHUYECKUX BOJIH.

AKYCTHYECKUH PE30HAHC.

CBoiicTBa yJabTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenne CBsS3M TPOMKOCTH 3BYKa H BBICOTHI TOHA C aMIUIUTYAOH U 4acTOTOU
KOJICOAHUH.

UccnegoBanue CBOWCTB  3JIGKTPOMArHUTHBIX — BOJIH:  OTpPaKEHUE, IPEIIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIus.

OOHapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3ITydSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomet, npakmuxkym

N3y4yeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. OnTuka

[IpsamonnHeiHOE pacnpoCTpaHEHUE CBETAa B OJHOPOAHON cpene. JIyu cBera. TodedHslii
VCTOYHUK CBETA.

Otpaxenue cBera. 3aKOHBI OoTpakeHHs cBeTa. IlocTpoeHue n300paXkeHUH B IIOCKOM
3epkane. Chepuieckue 3epkaa.

[Ipenomnenne cBetra. 3akOHBI TPETOMJICHHS CBeTa. AOCOMIOTHBIM IOKa3aTelb
npenomiieHuss. OTHOCUTENBHBIN TOKa3aTenb mpenomiieHus. IlocTosSHCTBO 4YacToThl cBeTa
Y COOTHOLIEHHE JJIMH BOJH IIPH MEPEX0/I€ MOHOXPOMATUYECKOTO CBETA YEPE3 IPaHUIly pa3zeina
JBYX ONTUYECKUX Cpe.

Xon nydeit B npusme. Jucnepcust ceera. CiaoxHbIN coctaB Oenoro ceeta. LIBer.

ITonHOE BHyTpeHHEE oTpakeHue. IIpenenbHblil yroi NoJIHOro BHYTPEHHETO OTPaKEHUS.

CoOuparone W pacceMBarolye JHMH3bI. ToHKasg JsuH3a. DOKYCHOE PpacCTOsSHUE
Y OTITHYECKAsl CHJIa TOHKOUW JTUH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSTHUS TOHKOU cepruueckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEJIBHOTO ITOKA3ATENS] IPETOMIICHHUS.

@opMyiia TOHKOU JIMH3BIL. Y BEJIMYECHUE, 1aBAEMOE JTUH30M.

Xona jy4a, IPOWIEALIEro JIMH3Y [0 IIPOU3BOJIBHBIM YIVIOM K €€ IJIABHOW ONTHYECKOU

ocu. [loctpoeHne m300pakeHUN TOYKHM W OTpE3Ka MPSAMOW B COOMPAIONIMX M PACCEHBAIOIINX



JMH3aX U UX CUCTEMAaX.

Ontuyeckue npudopsl. Paspemaromnias cnocoOHOCTh. 113 Kak onTuyeckas cucremMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKU.

BonnoBast ontuka. MHrepdepenuns cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUSA
HaOJIIOZEHUS MAaKCUMyMOB ¥ MMHHMYMOB B MHTEp()EPEHLMOHHOM KapTHMHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [I[puMepsI Kilaccu4ecKiX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpaknuoHHas pemérka. YcinoBue HAOMIOACHUS TJIaBHBIX
MaKCHMMYMOB IIPH [1aICHUY MOHOXPOMATHYECKOr0 CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

[TonApuzanus ceera.

TexHuuyeckue yCTpPONCTBA U TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyma, IEpHUCKOIl,
¢doroannapaT, MUKpPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKIUOHHAS PELIETKA.

Hemoncmpayuu

3aKOHbI OTPa’KEHUS CBETA.

HccnenoBanue npenomieHus CBeTa.

HabmroneHue nmoiHoro BHyTpeHHEro oTpakeHust. Mojienb CBeTOBO/IA.

HccnenoBanue Xoma CBETOBBIX IYYKOB YEpe3 IUIOCKONAPAUIEIBHYIO IIJIACTHHY
U TIpU3MY.

HccnenoBanue cBONCTB N300paxeHU B TIMH3AX.

Monenn MUKpOCKOIa, TENECKOIIa.

Habmtonenue narepdepeHnnn caera.

HabutoieHne 11BeTOB TOHKUX MJIEHOK.

Hab6mronenue qudpakiunun cera.

W3yuenne qupakinOHHON PEIIETKH.

Habmtonenue nupakiiMOHHOTO CIIEKTpa.

HabGmronenue qucnepcuu certa.

Habmonenue nonsipusanuu cBera.

[IpumeHneHne noIIpOUIOB JUIsl U3yUEHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npaKmuKym

N3mepenue nokaszarens IpeaoMIIeHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pPacCTOSIHUS OT BEILIECTBA (Ha IMPUMEPE KUIKUX
JINH3).

N3mepenne pOKyCHOTO pacCTOSIHHSI PACCEUBAIOIINX JIUH3.

[Tonydenue n3o0pakeHus B CUCTEME U3 TUIOCKOTO 3€pKaia U JIMH3BIL.



[Tomyyenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeneCKONUYECKUX CUCTEM.

Habmronenune nudpaxumu, nHTEpPEpeHIINN U MOJIIPU3AIUN CBETA.

W3yuenue nonaspusaluu cBeTa, OTpaXEHHOTO OT MOBEPXHOCTH AUIIEKTPHKA.

N3yuenne naTepdepeHun Ja3epHOro N3Iy4eHns Ha JBYX LIEIsX.

HaGmonenue aucriepcum.

Habmoienue u uccnenoBanue MU pakiimOHHOTO CIIEKTpA.

N3mepenne 1uHbI CBETOBOM BOJIHBI.

[TonmyyeHue crniekTpa U3JIy4eHHs CBETOJMOA IPU HOMOILM AU(PPAKIIMOHHOMN PEIETKY.

PA3JIEJ 6. OCHOBBI CIEHUAJILHON TEOPUU OTHOCUTEJBHOCTH

I'paHnnbl MPUMEHMMOCTH KJIACCUYECKOW MexaHuKH. llocTynarsl crienvalbHONW TEOpUHU
OTHOCHUTEJIBHOCTH.

IIpocTpancTBeHHO-BpeMeHHOW  uHTepBas. llpeoOpazoBanus JlopeHua. Yciosue
OPUYUHHOCTU. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEUIEHHE BPEMEHM U COKpAIlEHUE
JUIMHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTHUIIBI. DHEPIUs MOKOS.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTMYECKUE TPOILECCHI. CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym

OmnpeneneHre UMIyIbca U SHEPTUU PENATUBUCTCKUX YacTHLl (1o ¢oTorpadusiM TpeKkoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JI€).

PA3JEJ 7. KBAHTOBASI ®U3HKA

Tema 1. KopnyckyJisipHO-BOJHOBOM 1yaJIn3M

PaBHOBecHOE TemIoBOe M3IydyeHHE (M3JIyueHHe aOCONIOTHO YEPHOro Teja). 3aKoH
cmenienus Buna. I'unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYIILC (OTOHA.

®otordpdext. OnbiTel A. I'. CroneroBa. 3akoHsl potodddexTa. YpaBHeHne DHHIITEHHA
s poroaddexra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBeTa (B YacTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIOTHO MOTJIOLIAIOIIYIO
1 a0COJIIOTHO OTpakarotyto mosepxHoctsb). Omnbitel I1. H. JIeGenena.

Bonnoseie cBoiicTBa yactull. Bonnel ae bpoins. [inaa BonHbl e bpoins u pazmepsl
o0nacTH  JOKaNW3alMM  JBIDKYyLIEHcs  dacTuipl.  KopmycKynsipHO-BOJHOBOH — Tyanu3M.

Judpaxius 31eKTpOHOB Ha KpUCTasliax.



Cnenuduka  U3MEpPEHUH B MHUKPOMHPE. CooTHOLIIEHHST ~ HEOMNPEIETEHHOCTEN
['eitzenOepra.

TexHuueckue ycTpoHCTBa M TEXHOJOTHMUYECKHE MPOIECCHI: CHEKTPOMETpP, (OTODIIEMEHT,
(doToaTUNK, TYHHEIbHBI MUKPOCKOII, COJIHEYHAas OaTapesi, CBETOUO/.

Hemoncmpayuu

®oTo3¢heKT Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.

HccnenoBanue 3ak0HOB BHEITHETO GoTOdPDeEKTA.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJIYITPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOauOI.

Conneunas Gartapest.

Yuenuueckuit sxcnepumenm, nabopamopmnvie padomol, nPAKMUKyM

HccnenoBanue poropesucropa.

W3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAUO OT HAIIPSKEHMUSL.

Tema 2. ®u3znka atoma

OmnbITHI IO MCCIIEI0OBaHUIO CTpoeHUs aToma. [lnanerapHas monens atoma Pesepdopra.

ITocrynatsl bopa. WM3nydyenue u noriomeHue (poTOHOB MpU MEpexoje aTromMa ¢ OJTHOTO
YPOBHSI SJHEPTUU Ha APYTOH.

Bunel ciektpoB. CiekTp ypoBHEH 3HEpruu aToMa Bo0po/a.

CrioHTaHHOE M BBIHY)KJEHHOE HU3lyueHue cera. Jlasep.

TexHnyeckue yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHI: CHEKTPAJIBHBIM aHaIu3
(cmekTpockor), a3ep, KBAHTOBBIH KOMITBIOTEP.

Hemoncmpayuu

Monens onbita Pesepdopna.

Habnronenue nuHeyaTbIX CIIEKTPOB.

YCTpoHCTBO U IEHCTBHE CYETUNKA HOHUZUPYIOIINX YACTHIL.

Onpenenenye JJIMHBI BOJIHBI JIA3€PHOTO U3ITYUECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym

HabmtoneHue nuHeuaToro crnekrpa.

HccnenoBanue crekTpa pa3peKeHHOI0 aTOMapHOTO BOJOPO/Ia U U3MEPEHUE MOCTOSHHOM
PunGepra.

Tema 3. ®u3nka aTOMHOIO SIAPA M 3JIeMEHTAPHBIX YaCTHIL

Hyknonnas mozens siapa I'eiizen6epra—LlBanenko. 3apsz siapa. MaccoBoe 4HCIO spa.

HN3otonkl.



PannoaktuBHOCTH. Anb(a-pacnaj. DIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JIy4CHHUE.

3aKkOH paJMOaKTUBHOIO pacnajna. PanuoaktuBHble u30TOmBl B mpupone. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBEHHBIN
¢don uznyuenus. Jlozumerpusi.

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepubie peakumu. Jlenenue u cuHTE3 snep. Snepueie  peakTopsl. [IpoGmembl
YIOPABISIEMOTO  TEPMOSIAEPHOIO CHUHTE3a. OKOJOTMYECKHE acCleKThl PAa3BUTHUS  SECPHOU
SHEPIeTUKHU.

Meroasl perucTpanyy U UCCIEA0BAHNS JIEMEHTAPHBIX YaCTHULL.

OyHAaMEHTAJIbHBIE B3auUMOJACUCTBUS. bapuoHbl, Me30HBI U JentoHbl. [IpencraBieHue
o CrangaptHoi Moaenu. KBapk-TJIFOOHHAst MOJIEb aAPOHOB.

®uzuka 3a npegenamu CtanaapTHol Mozaenu. TémHas MaTepus U TEMHas SHEPTUsL.

EnuncTBO (DM3nvecKoit KapTHHBI MHpA.

TexHudeckue ycTpoucTBa M TEXHOJIOTMYECKHE ITPOLIECCHI: JO3UMETp, Kamepa BuibcoHna,
AIEPHBI  pPEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAs
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npakmuxkym

HccnenoBanue TpekoB 4acTUll (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paJuoakTUBHOTO (hOHA € UCTIONB30BaHUEM J03UMETPA.

N3yuenue nmornomieHus: 0eTa-4yacTULl aTFOMUHUEM.

PA3AEJ 8. JJIEMEHTBI ACTPOHOMMHU U ACTPOPU3SUKU

Otanbl  pa3BUTUS  ACTPOHOMMH. [IpukimagHoe W MHMPOBO33PEHUYECKOE 3HAYEHUE
actpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (HU3UKHU IS OOBSCHEHUS MPHUPOABI KOCMHYECKHX
00BEKTOB.

Metonbl acTpOHOMUYECKUX HccienoBaHuii. COBPEMEHHBIE ONTHYECKUE TEJIECKOIBI,
pasnoTeNecKoNbl, BHeaTMOc(hepHas acTpOHOMHUSL.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE3/b], IIAHETHI, UX BUAUMOE JBI)KEHUE.

Conneunas cucrema.

Comuue. ConHevyHasi akTUBHOCTb. MicTounuk sHeprun ConHIa U 3BE3I.

3BE31bI, MX OCHOBHBIE XapaKTEpPUCTUKHU. Jluarpamma «CHEKTpajdbHbIA Kilacc —
CBETUMOCTB». 3BE3/1bI IJIaBHOW M1OCIIEJOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTD) IS
3BE3] IUVIABHOW IIOCJIENOBATEIBHOCTU. BHYyTpeHHee CTpOoeHHE 3BE3J. CoBpeMeHHbIE

MIPEACTABIICHHS O MPOUCXOXKACHUH ¥ 3BoJtory CoJIHITA U 3BE3T. DTaIlbl )KU3HU 3BE3I.



Muneunbiii [lyte — nHama [Namaktuka. [lonoxxenue m auwxenue ConHua B ['amakTuke.
Tunel ranakTuk. PaguoranakTuku u kBasapsl. YEpHBIE IBIPHI B AAPAX FAIAKTUK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6ma. PasbOeranue ramaktuk. Teopust
bonbuoro B3psiBa. PenukTOBOE N3IyYCHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménabie mpoOieMbl aCTPOHOMUM.

Yuenuueckue naonwoenua:

HaGmtopenuss  3BE3gHOro  Heba  HEBOOPYXKEHHBIM  IJIa30M € UCIIOJb30BaHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN Uil OINpelesIeHUs] I0JIOKEHUsI HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/11si CEBEpHOT0 MOIyLIapus U IpKUe 3BE3JIBI.

Habnronenus B Teneckon JIyHbI, IUTaHET, TYMaHHOCTEH U 3BE3IHBIX CKOTUICHUH.

OUINYECKUI IPAKTUKYM

CrocoObl  u3MepeHus:  (U3MYECKMX  BEJIMYUH  C MCIIOJIb30BAaHHMEM  AHAJIOIOBBIX
U IU(PPOBBIX U3MEPUTENIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JAaTYUKOBBIX cUCTEM. AOCOIIOTHBIE
¥ OTHOCUTENbHBIE TOTPEIIHOCTH HW3MEpeHud ¢u3ndyeckux BenmnunH. OIleHKa TpaHHIl
MOTPELITHOCTEM.

IIpoBeneHne KOCBEHHBIX M3MEpPEHHH, MCCIeOBaHUN 3aBUCHMOCTEH  (hU3MUYECKHX
BEJIMYMH, MPOBEpPKA MPEUIOKEHHBIX TMIIOTE3 (BBIOOP M3 pabOT, ONMUCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHUYecKui HIKCIIEPUMEHT, J1abopaTOpHbIE Pa0OTHI, IPAKTUKYM»).

OBOBIIAIOLIEE NIOBTOPEHUE

OO6oOuieHne W cucTeMaTHU3alusl — COJEpXKaHUs — pa3lieioB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOAMHAMUKA», «DJNEKTpoAHHaMuKay, «KoneGaHus U BOIHBI»,
«OCHOBBI CIleIMANIbHONM TEOpUHU OTHOCUTENbHOCTH», «KBaHTOBas @Qusuka», «IIEeMEHTHI
ACTPOHOMMH U acTPOUBUKIY.

Ponp ¢u3MKkM W acCTPOHOMHHM B HKOHOMHMYECKOW, TEXHOJOTMUYECKOH, COIHMATbHON
U OTUYECKON cdepax [AeqaTelbHOCTH 4YeNoBEeKa; poOjdb M MeCTO (U3UKUM U aCTPOHOMHUU
B COBPEMEHHOM HAay4YHOW KapTUHE MHpA; 3HAYEHUE OIMCATEIbHOM, CHUCTEMaTU3UPYIOLIEH,
OOBSICHUTENIBHOM M MTPOrHOCTUYECKON (PYyHKIMHA (pru3nueckoi TeopuH; poib (PU3NYECKON TeOpun
B ()OPMHUPOBAHUU TIPEACTABICHUN O GU3NUECKON KapTHHE MHpa, MECTO (pU3MUECKOW KapTHUHBI
MUpa B 001EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJE.

MEXKIPEIMETHBIE CBA3U

N3yuenne Kypca buzukn yrIIyOIaEHHOT O YPOBHS B 11 KJj1acce
OCYILIECTBIISIETCS C YUETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MaTEeMaTHKH,

OMOJIOTHH, XUMHUH, Teorpaduu ¥ TEXHOJIOTHH.



Mescnpeomemmuvle nOHAMUA, CEA3AHHbBIE C U3YUECHUEM MEMOO008 HAYUHO20 NOZHAHUA:
SIBIICHUE, Hay4dHbIi (akT, rumore3a, (U3MYECKas BEIWYMHA, 3aKOH, TCOpHs, HaOIOJeHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHHUE, MOJICIh, H3MEPECHHE, TOTPEIIHOCTH U3MEPEHUH, H3MEPUTEITHHBIC
npuOopsI, udpoBas 1adopaTopusl.

Mamemamuka: Peuienve cucteMbl ypaBHeHHH. TpuUroHoMerpruueckue QyHKIUU: CHHYC,
KOCHHYC, TAQHTE€HC, KOTAHI'€HC; OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOopel M HX
NPOCKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOHBIC 3JIEMEHTApHBIX ()YHKIIHA.
[Tpu3naku mo100us TPEYroIbHUKOB, OIPEIEICHUE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

buonozua: >nekrpudeckue SBICHUS B KMBOW IpHUpoje, KojeOaTenbHbIC IBUKEHHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  IJICKTPOIHCPIHH,
DIIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYXKAIoIIeH Cpeabl, YIbTPa3BYKOBas UAarHOCTUKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumua: CTpOCHHE aTOMOB M MOJIEKYJ, KPHUCTaJUIMYeCcKash CTPYKTypa TBEPABIX Te,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPATIbHBIN aHAIN3.

TI'eozpaghusa: MarauTHBIE TIONMIOCA 3€MIIH, 3AJIEKH MAarHUTHBIX pya, HOTOCHEMKA 3eMHOU
MOBEPXHOCTH, cericMorpad.

Texuonozusa: MIPUMEHEHNE MOCTOSIHHBIX MarHuTOB, AIEKTPOMArHUTOB,
QJIEKTPOJIBUTATENIb SIKOOHM, TeHepaTrop TMEePEeMEHHOI0 TOKa, WHAYKIIMOHHAS T1eYb, JIMHUU
AIIEKTpONepeaay, IEKTPOJABUTaTENb, Paaap, PaAHONPUEMHHK, TEIEBH30p, aHTEHHA, Tele(oH,
CBUY-neub, ynbTpa3ByKOBas IHAarHOCTUKAa B TEXHMKE, MPOCKIIMOHHBIM ammapar, BOJOKOHHAs
OTTHKA, COTHEYHAs OaTapesi, CIyTHUKOBbIE TPUEMHUKH, SJIEpHAsI DHEPreTUKA U IKOJIOTUYECKUE
aCIIEKThI €€ pa3BUTHA.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YUYUEBHOI'O ITIPEJIMETA
«®U3UKA» HA YPOBHE CPEJHEI'O OBLIETO OBPA3OBAHMUSI (YIJIYBJIEHHBIA
YPOBEHb)

OcBoenune yuyebHOro mpeamera «du3nkay Ha ypOBHE CpeIHEro OOIIEro o0pa3oBaHUS
(yrmyOn€HHBIM YpPOBEHB) JOJKHO OOECIeYuBaTh JOCTHIKEHHE CIEAYIOMNX JHUYHOCTHBIX,
METamnpeIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHHS ydeOHOro mpeamera «Du3nKa» JTOIDKHBI OTpaKkaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIUEH JTMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIil, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHHI, COOTBETCTBYIONIMX TPAIAWIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,

paCinpC€HUC XKHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLECCE pCalu3allii OCHOBHBIX



HAIPABJICHU! BOCIIUTATEIBHOMN NEATEIbHOCTH, B TOM YHCJIE B YaCTH:

I'pasicoanckoe 6ocnumanue:

J Cc(OPMHUPOBAHHOCTb TPAKIAHCKON MO3UIMM OOy4aroIlerocss Kak aKTHBHOI'O
¥ OTBETCTBEHHOT'O WJICHA POCCHICKOTO OOIIECTBA;

J IPUHSTHE TpaJULUOHHBIX 00LIEYETI0BEUECKUX I'YMaHUCTHYECKHUX
U IEMOKPATHUYECKUX LIEHHOCTEH;

J TOTOBHOCTb BECTM COBMECTHYIO JCSATEIBHOCTh B MHTEpPECaX IPa)kIaHCKOTO
oOuiecTBa, yuacTBOBaTh B CAMOYIPABIEHUH B ILIKOJIE U JETCKO-FOHOIIECKUX OpraHU3alusiX;

J YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHM C UX
(GYHKUUAMYU U Ha3HAYEHUEM;

. TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU E€ATEILHOCTH.

Ilampuomuueckoe 6ocnumanue:

e c(OpMHPOBAHHOCTH POCCUICKOMN Ipa’kJaHCKOM UJIEHTUYHOCTH, NATPUOTU3MA;
® [ICHHOCTHOE€ OTHOLICHHE K FOCYJapCTBEHHBIM CHMBOJIaM; JOCTHXEHHMsIM Poccun

B (M3UKE U TEXHUKE.

/lyxoeéno-upascmeennoe éocnumanue:

. c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

. CIIOCOOHOCTh  OLIGHMBATh CHUTYallMI0 M NPUHUMATh OCO3HAHHbBIE PELICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B J€ATEIbHOCTU
Y4E€HOTO;

. 0CO3HaHME JIMYHOT'O BKJIa/Ja B IOCTPOEHUE YCTOMUMBOTO OYIYIIEro.

Icmemuueckoe 6ocnumanue:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYasl 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYIIETO
buznyeckoil Hayke.

Tpyooesoe socnumanue:

J MHTEpPEC K pa3luyHbIM chepam nmpodeccnoHaTbHON AESITeTbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3UKOM M TEXHMKOH, yMEHHE COBepLIaThb OCO3HAHHBIM BBIOOP Oymymei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KMU3HEHHbBIE TUIAHBI;

. TOTOBHOCTh ¥ CIIOCOOHOCTH K 0Opa30BaHUIO M caMOOOPa30BaHUIO B 00JacTu
(Gu3uKN HAa IPOTSHKEHUH BCEH JKU3HU.

IJKonozuueckoe 6ocnumanue:

o C(OPMHUPOBAHHOCTb ~ JKOJIOTUYECKOH  KyJIbTYpBl, OCO3HaHHE IJIOOAIBHOTO

XapakTepa 3KOJOTHUECKUX MPooIeMm;



. IJIAHUPOBAHUE M OCYLIECTBJIEHUE ACHCTBUI B OKPYXKAIOLIEH Cpele Ha OCHOBE
3HAHMSA 1EJIEH YCTOMYUBOTO Pa3BUTHUS YEIOBEUECTBA;

° pacCIIMPEHHUE OIbITa ACSITCIBPHOCTH SKOJOTHUYECKOW HAINPaBIEHHOCTH Ha OCHOBE
MMEIOIIHNXCS 3HAaHUH 10 (Pu3nKe.

Ilennocmu nayunozo noznanus:

° c(hOpMUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3HUECKON HAYKH;

° OCO3HAHHWE IEHHOCTH HAYyYHOH JCATEIHHOCTH, TOTOBHOCTH B IIPOIIECCE M3YUYCHUS
(GU3UKA OCYIIECTBIATh TNPOEKTHYIO U UCCIIEIOBATEIBCKYIO JACSATEIBHOCTh HWHANBUIYATHEHO
U B TpYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbI

Ilo3naBaTeIbHBIE YHHBEPCAJbHbIE YUeOHbIEe JeilCTBUS

ba3zoevie nozuueckue oeiicmeus:

CaMOCTOSITENIbHO (HOPMYIMPOBATh U aKTyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&

BCECTOPOHHE;

OTIpEIETIATH 1ENIU ACSITeIbHOCTH, 3371aBaTh MapaMeTPhbl U KPUTEPHUH UX TOCTHXKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

paspabaThiBaTh ITUTAH  pEHICHUS NOpoOJeMbl € y4€TOM  aHalIW3a  UMEIOIIUXCSA
MaTepuaIbHBIX U HEMaTEepPUATbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITEIIBHOCTh, OLEHUBATH COOTBETCTBHUE PE3YyJbTATOB LEJSAM,
OIICHUBATh PUCKH MOCIECACTBUH JACATEIHHOCTH;

KOOPJAMHHUPOBATH U BBHIMOJMHATH pabOTy B YCIOBHUSIX PEATbHOTO, BHUPTYaJIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS,

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

ba3zoevle uccneoosamenvckue oelicmeusn:

BIIQJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMH TMOHSATHUAMH W METOJaMH (pH3ndecKoin
HaAYyKH;

BIIQ/IETh HABBIKAMHU Y4eOHO-HCCIIEI0BATENbCKOW U MPOEKTHOW JEATEILHOCTH B OOJACTH
(GU3UKH; CTTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3UYECKOTO CONIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHUS;

BJIQJIETh BUJAMU JESATEIBHOCTA MO IMOJYYEHUIO HOBOTO 3HAHMS, €r0 HWHTEpIpeTalui,
npeoOpa3oBaHUI0 W MPUMEHEHHWIO B Pa3jIMYHBIX YUEOHBIX CHUTyallMsX, B TOM YHCIIE TpHU
CO3JIJaHUHU YU4EOHBIX MMPOCKTOB B 00J1aCTH (PU3UKH;

BBIABJIATE TMPUYUHHO-CIICACTBCHHBLIC CBA3M U aKTyaJIM3UPOBAThH 3ajady, BbIABHUIATb



TUIIOTE3y €€ peUICHMs, HAaxXOOUThb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOAE pEUICHMsI 3aJauyd pe3yJIbTaTbl, KPUTHUUYECKU
OLICHMBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYJIUPOBaTh COOCTBEHHbIE 3a/laud B 00pa30BaTENIbHOU JAEATEIBHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (DUBHKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

YMETb IIEpEHOCUTh 3HAHUSA MO (PU3UKE B MPAKTUUECKYIO 00J1aCTh KHU3HEAEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX MPEIMETHBIX o0nacTeil;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE IOIXObl U PELICHUS; CTABUTH
po0JIEMBI U 3a/1a4M, JOIYCKAIOLINE aJIbTEPHATUBHBIE PEIICHNUS.

Paboma c ungpopmaueii:

BJIaJIeTh HAaBBIKAMU MOJIy4YeHUs MH(POpMauu (GU3NYECKOro COAepKaHus U3 UCTOYHUKOB
pPa3HbIX THUIIOB, CaMOCTOSITENIbHO  OCYLIECTBJIATH IIOWCK, aHalU3, CHUCTEMAaTH3aLUIO
¥ MHTEPIIPETANI0 HH()OPMAIH Pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;

UCIOJb30BaTh  CPEACTBA HMH(OPMAIIMOHHBIX ¥ KOMMYHUKAI[MOHHBIX  TEXHOJOTMH
B PCLIEHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3aLMOHHBIX 3334 C COOJIIOJIEHUEM
TpeOOBaHUI APPrOHOMUKH, TEXHUKU O€30MacHOCTH, TMTHEHbI, PecypcocOepeKeHts], MPaBOBBIX
U 3TUYECKUX HOPM, HOpM MH(POPMALIMOHHOW O€30MaCHOCTH;

co3/laBaTb TEKCThl (DU3MYECKOTO COJEpKAaHUS B Pa3IUYHBIX Qopmarax ¢ yuyeTom
Ha3Ha4YeHUs MHPOpMALMU M LIEJIEBOM  ayJuTOpUH, BBIOMpas ONTUMAIbHYIO  (opmy
MPEJICTaBICHUS U BU3YyaTH3aI1H.

KoMMmyHuKaTHBHBIC yHUBepCcaIbHbIe y4eOHbIE 1eHCTBHA

OCYIIECTBIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOH /1€ TENbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOHMIMKTHBIX CUTYallil U cMATr4aTh KOH(IUKTHI,

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C UCIOJB30BAHUEM SI3BIKOBBIX
CPEJCTB.

MIOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIUBUAYabHON pabOThI;

BBIOMpATh TEMATUKY M METOAbl COBMECTHBIX HEHCTBHI € y4éTOM OOIIMX HHTEPECOB
1 BO3MOKHOCTEH KaKJJOTO WICHA KOJJICKTUBA;

IIPUHUMATh LE€JIM COBMECTHOM J€ATENbHOCTH, OPIraHMU30BBIBATH U KOOPAMHHPOBATH
JEUCTBUS 1O €€ JOCTHIKEHHUIO: COCTaBIIATH ILUIAH JACUCTBUM, PACHpENENATh POIM € YYETOM

MHEHHUH Y4aCTHUKOB, 00CYKIaTh pe3ylIbTaThl COBMECTHOM pabOThI;



OLIEHUBATh KaueCTBO CBOETO BKJIAZA U KaXI0T0 Y4aCTHUKA KOMAH/bl B OO pe3ybTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJularath HOBBIE MPOEKTHI, OIECHUBATh WACU C MO3MLIMUU HOBHU3HBI, OPUTHHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBIATh IIO3UTHBHOE CTPATErMYECKOe IOBEACHUE B Pa3IMUYHBIX CUTYaIMsIX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcaJibHbIe Y4eOHbIe AelicTBUSA

Camoopzanuzayun:

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JEATENIbHOCTh B 00JacTH (U3MKU
¥ aCTPOHOMUH, BBISBIATH POOJIEMBI, CTABUTH U (JOPMYIUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIFHO COCTaBJIATH IUIAH PEIICHUS PACYETHBIX M KAYeCTBEHHBIX 3aj]ad, IUIaH
BBIIIOJIHEHUS] NPAKTHUECKOW paboThl € yuéTOM HUMEIOIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPEeANOUTEHUH;

J1aBaTh OLIEHKY HOBBIM CHTYallHsIM;

pacImpsATh paMK{ y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX TPEATIOYTEHHIA;

JienaTh OCO3HAHHBIA BHIOOp, apryMEHTUPOBATh €ro, OpaTh Ha ceds OTBETCTBEHHOCTH 32
pelIeHue;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHMIO U MPOSIBICHUIO LIMPOKOH 3pyauuuu B o0nacTu
(u3uKH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTeNIbHBINA U KYJIbTYPHBIH YPOBEHb.

Camokonmpony:

JlaBaTh OIICHKY HOBBIM CHUTYAIlHsIM, BHOCHTH KOPPEKTHUBBI B JIESTEILHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YIHTATOB IETISIM;

BJIaJIETh HaBbIKaMM MTO3HABATENbHOMN peduieKCuu Kak 0CO3HAHMS COBEPIIAEMBIX IeHCTBUI
U MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

WCTIOJIH30BATh MPUEMBI peIICKCHH /ISl OIIEHKH CUTYAINH, BEIOOpA BEPHOTO PELICHHUS,

YMETh OLIEHUBATh PHCKH U CBOCBPEMEHHO MTPHHUMATH PEIICHHS M0 UX CHIKEHUIO;

PUHUMATD ce0s, TOHUMAst CBOM HEJAOCTATKH U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX NP aHAIN3€E PE3YJIbTAaTOB JEeSITEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA ONIMOKH.

B npouecce nocTuKeHUs: JTUYHOCTHBIX PE3yJIbTATOB OCBOEHUS NMPOrpaMMbl MO (QU3UKE
JUISL  YPOBHS CpeAHEro o0mero o0pa3oBaHus y OOYYarOMIMXCS  COBEPIICHCTBYETCS
HYMOIMOHAIBHBIA UHTEIUIEKT, MPEANOIaralonui choOpMHUPOBAHHOCTS!

CaMOCO3HaHMA, BKIIFOYAKOIICTO CITOCOOHOCTH MOHMMATh CBOE OMOIIMOHAJIbHOEC COCTOAHUC,



BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

caMOperyJIMpOBaHMUsI, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yMeHue NPUHUMATD
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLIMOHAIbHBIM
U3MEHEHUSAM U NPOSABIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAlLlUHM, BKJIIOYAIOIEH CTpPEMJIEHHE K JOCTM)KEHUIO LIEIH U YCIIeXy,
ONITUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh IOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE APYTUX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBaTh OTHOLICHUS C APYTUMHU
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATbI

K xonny obyuyenus B 10 kiacce mpeaMeTHble pe3yibTaTbl Ha YIiyOJEHHOM YpPOBHE
JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTH Y 00YYAIOLINXCS YMEHHIHA:

o IOHUMAaTh POJIb (PU3UKHU B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, 3KOJOIMYECKOH,
COLMAIBHOM M 3TMUYECKOH cdepax JedTeNbHOCTH 4YelloBeKa; poJib U MecTo  (PU3UKU
B COBPEMEHHOM HAay4YHOW KapTUHE MMpA; 3HAYEHUE OIIMCATEIbHOM, CUCTEMaTU3MPYIOLIEH,
OOBSCHUTENBHON M NMPOTHOCTUYECKOW  (QyHKUMHA  (U3NYECKOM  TEOpUH —  MEXaHUKH,
MOJIEKYJISIpHOM  (PU3MKU ¥ TEPMOAMHAMHUKH; pOJIb (pusnyeckod Teopuu B GOPMUPOBAHUU
npezcTaBiIeHuit 0 (PU3NYECKON KapTUHE MUDA;

o pasnnyarh YCIOBUS NPUMEHUMOCTH Mojenell (M3MYecKHX Tel | MPOLECCOB
(sB7IEHUI): MHEpIMATIbHAS CUCTEMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEIO0, MaTepHaIbHAS TOYKA,
PaBHOYCKOpDEHHOE JIBUJKEHUE, CBOOOJHOE TMajeHue, aOCoJI0THO yhpyras jaedopmarus,
abCOJIIOTHO YNPYroe H aOCONIOTHO HEYNpPYroe CTOJKHOBEHMs, MOJEIM Tra3a, >KUIKOCTU
U TBEPAOTO (KPUCTANIMYECKOr0) Teja, HACaNbHBIM Tra3, TOYEUHBIM 3apsy, OJHOPOJHOE
AIIEKTPUYECKOE T0JIE;

o pa3nuyarh yciaoBus (TpaHHUIbl, O0JACTH) MPUMEHHUMOCTH (DPU3UYECKHX 3aKOHOB,
MOHMMATh BCEOOUINI xapakTep QpyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh MCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

J AQHAIM3UPOBATh M OOBSICHATH MEXAHWYECKHE IPOILECCHl U SBIICHUS, HCIONb3Y
OCHOBHBIC TIOJIOXKEHUS MU 3aKOHbl MEXAaHUKU (OTHOCUTEIBHOCTh MEXaHHUYECKOrO JIBUKECHHS,
(bopMyIbl KHHEMaTUKH PaBHOYCKOPEHHOTO IBMKEHUS, peoOpa3oBanus ["amuies 1 CKOpOCTH
U TepeMelleHus, 3aKOHbl HbI0TOHA, MPUHIUI OTHOCHTEIBHOCTH ['anuiesi, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBl COXPAHEHUs MMITYJbCa M MEXAHMUYECKOW 3HEPruM, CBsI3b pabOThI CHIIBI

C UI3MEHEHUEM MEXaHUYeCKONW DSHEpPruM, YCJIOBHsI paBHOBECHsI TBEPAOIrO Tela); MPU 3TOM



WCIIOJIb30BaTh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBHsS INPUMEHMMOCTH
du3MYECKUX 3aKOHOB: MpeoOpa3oBaHmii ['ammies, BTOPOTO M TPEThero 3akoHOB HproToOHA,
3aKOHOB COXPaHEHUs UMITYJIbCAa U MEXAHUYECKOU DHEPIUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

. AQHAIN3UPOBATh U OOBSCHATH TEIUIOBBIE IIPOLECCHl U SBJIEHUS, MCIONb3Ys
ocHoBHble moyiokeHUsT MKT 1 3aKOHBI MOJEKYISIpHOW (U3MKH U TEPMOAMHAMHUKHU (CBS3b
JABJICHUS HACAIBHOIO Ta3a CO CpPEJHEH KHHETUYECKOM DSHEPrHMed TEIIOBOIO JIBMIKEHUS
Y KOHLIEHTpalMel €ro MOJIEKYJ, CBsS3b TEMIIEpaTypbl BEIECTBA CO CpPEJHEH KHUHETUYECKOU
SHEPTUEH TEINIOBOTO JABUKEHUS €ro YaCTHULl, CBA3b JABJICHUS UJICAaTIbHOIO ra3a ¢ KOHICHTPalueH
MOJIEKYJI M €ro TeMIlepaTypoi, ypaBHeHue MenneneeBa—KilaneiipoHna, IepBbId 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHUs YHEPIUU B TEIUIOBBIX IpoIleccax); MPHU 3TOM HCII0JIb30BaTh
MaTE€MaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCIOBHS IIPUMEHUMOCTH YpaBHEHUS
MenaeneeBa—Kitaneitpona;

. AQHAIN3UPOBATh U OOBSICHATH JJIEKTPUYECKUE SIBICHUS, HCIOJb3YS OCHOBHBIE
MOJIO’KEHUS U 3aKOHBI 3JEKTPOAMHAMUKH (3aKOH COXPAHEHMs AJIEKTPUYECKOro 3apsijia, 3aKOH
Kynona, NOTEHUMANBHOCTH  DJIEKTPOCTATUYECKOTO  IOJA,  NPUHUUI  CYNEPHO3ULUU
IIEKTPUYECKUX TOJIEH, P 3TOM YKa3blBas yCIOBMsI IPUMEHHMMOCTH 3akoHa KyioHa; a Takxke
MPAKTUYECKH Ba)KHbIE€ COOTHOLIEHMs: 3aKkoHbl OMma ajis y4yacTKa LEeNu M i1 3aMKHYTOU
aneKTpudecko uenu, 3akoH Jxoyns—IJlenna, npaBuna Kupxroda, 3akonsl Papanes nis
AIIEKTPOIIN3A);

. ONMMCHIBaTh  (PU3MUYECKHE TMPOLECChl U ABJICHUS, HCIOJb3Ysl  BEIMYUHBI:
[EPEMEIICHUE, CKOPOCTb, YCKOPEHHME, UMIIYJIbC Tejda U CUCTEMBbI TE€J, CUJIA, MOMEHT CHJIBL,
JIaBJIeHUE, MOTEHLUAIbHAS HHEPIus, KMHETHUYECKass HHEprus, MeXaHudeckas sHeprus, padora
CUJIBI, LIEHTPOCTPEMHTEIBHOE YCKOPEHHE, CWJIa TSKECTH, CWila YNOPYTrOCTH, CHJIa TpPEHHS,
MOIIIHOCTb, SHEPTHUsl B3aUMOJIEHCTBHS Tea ¢ 3eMIIEN BOIM3U €€ MOBEPXHOCTH, SHEPTUs YIPyroi
neGopManuu  MPYXKHUHBI; KOJMYECTBO TEIJIOTHI, aOCONIOTHas TemImepaTypa Tena, paboTta
B TEPMOJIMHAMUKE, BHYTPEHHSS SHEPrUsl UAEaIbHOTO OJJTHOATOMHOIO Ta3a, paboTa HaealbHOro
rasa, OTHOCHUTENIbHAas BIAXHOCTh Bo3ayxa, KIIJ[ wuaeasbHOrOo TEMIOBOrO JBHUIaTelis;
ANEKTPUUECKOE I0JIE, HAMPSHKEHHOCTD 3JIEKTPUUYECKOTO OJIsA, HAMPSKEHHOCTH MOJI TOYEUYHOTO
3apsiia WK 3apsKEHHOIO IIapa B BAKYYME U B IMDJIEKTPUKE, IIOTEHLIHAAI JIEKTPOCTATHYECKOTO
IIOJIsI, PA3HOCThb ITOTEHIUAJIOB, IEKTPOABMKYILAS CUJIA, CHJA TOKA, HAIPSLKEHHE, MOIIHOCTH
TOKa, DJJIEKTpUYeCKass EMKOCTh IUIOCKOTO KOHACHCATOpa, CONPOTHUBIICHUE Yy4YacTKa LENu
C MOCJIEIOBATECIIBHBIM Y NAPAJUICIbHBIM COCIMHEHUEM PE3UCTOPOB, DHEPIUs JJIEKTPUYECKOTO
II0JIsI KOHZIEHCATOPa;

. OOBSCHATL OCOOCHHOCTH TIPOTEKaHUs (U3HUYECKUX SBJICHHI: MEXaHUYECKOe



JBIDKEHUE, TEIUIOBOE [BM)KEHHE YaCTHI] BEIIECTBA, TEIUIOBOE pPaBHOBECHE, OPOYHOBCKOE
nBWKeHUe, Tuddy3us, UCHapeHue, KUNCHHE U KOHJEHCALWs, IUIABICHUE W KPUCTAJUIM3ALuS,
HaIIPaBJICHHOCTb TEIUIONEpENaut, JJIEKTPHU3aLus TeJl, SKBUIIOTCHUIUAIBHOCTh ITOBEPXHOCTH
3apsHKEHHOTO IIPOBO/IHUKA,

. NIPOBOJUTH UCCIICOBAHUE 3aBUCUMOCTH OAHOMN (PU3HUECKON BEIUMYHHBI OT JPYroi
C MCII0JIb30BAaHUEM MPSMBIX U3MEPEHUIl: MPU 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHPOBATh
pe3ysbTaThl TOJIYYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEIMYUH B BUAEC TPapUKOB C YUETOM
a0COJIIOTHBIX MOIPELIHOCTEN U3MEPEHUH, 1€TIaTh BBIBOABI 110 PE3YJIbTaTaM MCCIIEI0BAHUS;

. NIPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PM3UYECKUX BEIUYMH; IPU ITOM BBIOMPAThH
ONTUMAJIBHBIA METOJ] U3MEpPEHUs, OLEHUBAThb a0COJIOTHBIE W OTHOCUTEIbHBIE IOTPELIHOCTU
IPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

. IIPOBOJUTH OMNBITHI [0 IIPOBEPKE MPEUIOKEHHON THUIIOTE3bl: IUIAHUPOBATH
9KCHEPUMEHT, COOMpaTh SKCIEPUMEHTAJIbHYI0 YCTaHOBKY, aHAJIM3MPOBATH IOJYYECHHBIE
pE3yJIbTaThl U AENaTh BBIBOJ O CTaTyCE MPEIIOKEHHON TUIIOTE3HI;

o coOuoaTh mpaBuwiia 0e30MacHOro TpyAa IMpH IMPOBEICHUM MCCIEIOBaHUI
B paMKax Yy4eOHOIo SKCIEpHUMEHTa, MPAaKTHKyMa M y4eOHO-MCCIEeN0BATENbCKONH U MPOEKTHOM
JESITEIbBHOCTH C UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIabOpaTOPHOro 000PYAOBaHMUS;

. pemiath pacdy€THbIe 3a7aydl C IBHO 3aJaHHOM W HESABHO 3aJlaHHOM (u3nueckon
MOJIeJIbI0: Ha OCHOBAaHMHM AaHAJINW3a YCJIOBUS OOOCHOBBIBATH BHIOOP (HU3MYECKOW MOeNH,
oTBeyamollell TpeOOBaHUSAM 3ajaud, HOPUMEHATh (OPMYNbI, 3aKOHBI, 3aKOHOMEPHOCTH
U MOCTYNaThl (U3NYECKUX TEOpUH NpH MCHOJIb30BAHUM MAaTeMaTHMYECKUX METOJIOB PELICHMS
3a/1a4, IIPOBOJUTH Pacy€Thl HA OCHOBAHMM HMMEIOIIUXCS JaHHBIX, aHAJIU3UPOBATh PE3YJIBTATHI
Y KOPPEKTUPOBATh METO/IbI PEHIEHUS C YUETOM NOJIYYEHHBIX PE3YIIBTATOB;

. peliaTh KaueCTBEHHbIE 3a/lauM, TpeOyrolue NpUMEHEHHUS 3HaHUM U3 pa3HbIX
pa3iesioB IIKOJIBHOTO Kypca (DM3HMKH, a TaKKEe HMHTErpaluy 3HAaHUM W3 JpYTrUx MpeaMeTOB
€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBAThH JIOTMUECKYIO LIEMIOYKY PACCYXKICHUN C ONOPOU Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE SIBIICHHUS;

. UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX IPUHIIUIIOB
paboThI U3MEPUTEIBHBIX IPUOOPOB, TEXHUUYECKHX YCTPOMCTB M TEXHOJIOTMUYECKHX MPOIIECCOB;

J IOPUBOANUTH TIPUMEPHl BKJIAla POCCUHCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHUE TEXHUKH
1 TEXHOJIOTHH;

J aHaATM3UpPOBaTh W OLEHHUBATH TIOCJIEJCTBUA OBITOBOW ¥ NMPOU3BOACTBEHHOU

JESATETLHOCTH YEJIOBEKA, CBA3AHHON C (PU3MYECKUMHU TMPOIECCAMH, C MO3UIMA IKOJIOTHICCKON



0€30I1aCHOCTH, MPEACTABICHUN O PallMOHAJIBHOM IPHUPOJONOIB30BaHUH, a TAKKE PAa3yMHOM
MCIIOJIb30BAaHUU JIOCTH)KEHUN HAYKH M TEXHOJIOTMH Ui JAJbHEHIIEr0 pa3BUTUS YEJIOBEUECKOTO
o0I11eCTBa;

J OPUMEHATh  pa3MyHble crnocoObl  paboTel ¢ uHpopMarmed (HU3NIECKOro
COJEpXKAHUSA C UCIOJb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHH: IpHU 3TOM
UCIOJIb30BaTh COBPEMEHHbIE HH(GOPMALMOHHBIE TEXHOJOTMM MJIs IOHMCKa, HepepadoTKu
U IPEIBbSBICHUS  y4eOHOW ¥ HAyYHO-TIONMYJSPHOM  MHpOpMalLuu,  CTPYKTYPHPOBAHUS
U MHTEpIIpEeTaliui  UH(GOpMAIMK, TOJTYYEHHOW U3 pPA3IUYHBIX HMCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBATh IOJIy4aeMyl HH(GOpPMAlMIO U OLICHWBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIMXCS 3HAaHUM, TaK 1 Ha OCHOBE aHAJIM3a UCTOYHHKA UH(OpMAIIH;

o IIPOSIBIIATh OpPraHU3aLMOHHBIE U I103HABATEIbHBIE YMEHMSI CAMOCTOATEIBHOIO
npuoOpeTeHus]  HOBBIX ~ 3HAHUM B IIPOLlECCE€  BBIMOJHEHUS  HPOEKTHBIX U yuyeOHO-
HCCJIEIOBATEIbCKUX paboT; paboTaTh B IPYIIE C UCIIOJIHEHUEM PA3IMYHbIX COLUAIbHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIBI, PAMOHAIBHO PACIPEACIITh NEATEIFHOCTh B HECTaHIAPTHBIX
CUTyallUsX, AaJEKBaTHO OLIEHMWBATh BKJIAJ KaXJOrO0 M3 YYaCTHUKOB TIpYyNIbl B pPEIICHUE
paccMaTpuBaeMoi MpoOIeMsl;

o OpOSIBIATE MOTHBALMIO K Oyaymied mnpodecCHOHATBbHONW JesTeIbHOCTH 10
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

11 kaacc

K kxoHny oOyuenust B 11 kiacce npeaMeTHblE pe3yJbTaThl Ha YIIIyOJEHHOM YpPOBHE
JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTH Y 00YUAIOLINXCS YMEHHIA:

J MOHUMATh pPOJb (PU3UKK B HIKOHOMUYECKOM, TEXHOJIOIMYECKOM, COLMAIbHOM
U 3TUYECKOH cepax NesTeTbHOCTH YeIOBEeKa; POJib U MECTO (PM3UKU B COBPEMEHHOM HayuyHOU
KapTUHE MHUpPA; POJb ACTPOHOMMM B IIPAKTHUECKON JEATENBHOCTH YEJIOBEKAa M JajbHEHIIEM
HAayYHO-TEXHUYECKOM  pa3BUTHUM;  3HA4YCHHE  ONMCATEIbHOW,  CHCTEMaTH3UPYIOLIEH,
OOBSCHUTENBHON U MPOTHOCTHYECKON (YHKIUN (U3HMUECKOH TEOpUU — AIIEKTPOJAUHAMUKH,
CHeUHaTbHOM TEOPUH OTHOCHTEIBHOCTH, KBAHTOBOW (PMU3MKH;, pOJIb (PHU3HMUECKOW Teopuu
B ()OPMHUPOBAHUU TIPEACTABICHUN O GU3NUECKON KapTHHE MHpa, MECTO (pU3MUECKOW KapTHUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE;

J pa3nuyarh YCIOBUS MPUMEHUMOCTH Mojenell (M3MYeCKHX Tel | MPOLECCOB
(sABJIEHMI): OJHOPOJHOE HIEKTPUUYECKOE U OJHOPOAHOE MArHUTHOE II0JIs, I'apMOHUYECKUE
KoJIeOaHUsl, MAaTeMaTUYeCKHH MAasTHUK, WACAIbHBI NPYXUHHBIH MasTHUK, IapMOHUYECKUE
BOJIHBI, HJICATbHBIA KOJEeOATEIbHBIN KOHTYpP, TOHKas JMH3a; MOJEJECH aroma, aTOMHOTO sijpa

U1 KBAaHTOBOM MOJICIIH CBETA,



o pa3iuydaTth ycIoBHs (TPAHMIIBI, 00JIACTH) MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MOHUMATh BCeoOUINI XapakTep QpyHIaMEHTAIbHBIX 3aKOHOB U OTPaHUYEHHOCTh MCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

J AQHAIM3UPOBATh U OOBSCHATH  JJEKTPOMArHUTHBIE  IPOLIECCHl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JJICKTPOJMHAMHUKU U CIIEHUAIBHON TEOpUU
OTHOCHUTEJIbHOCTH (3aKOH COXpaHEHUs JIEKTPUUECKOro 3apsja, cuwia Ammepa, cuia Jlopenua,
3aKOH AJIEKTPOMArHUTHOM MHAYKUMH, npaBuiio JleHua, cBsa3p D/JC caMOMHAYKIIMHU B 3JIEMEHTE
AIEKTPUYECKON LENH CO CKOPOCThIO M3MEHEHMs CHIIBI TOKA; MOCTYJAThl CIEHUATbHON TEOpUn
OTHOCHUTEJIbHOCTU DUHIITENHA);

o AHAIM3UPOBATh U OOBSICHATH KBAaHTOBBIC MPOLECCHl U SBICHUS, HCIONb3YS
MIOJIOKEHHS KBAaHTOBOW (m3uku (ypaBHeHHe DUHIITEHHA it HoTod(deKTa, MepBHIi U BTOPO
nocTyyatel bopa, TpUHIMI COOTHOIICHHsI HeomnpeneiaéHHocTedl ['eiizeHOepra, 3aKOHBI
COXpaHEHMsI 3apsAJOBOIO W MAacCOBOTO YHCEN M DHEPTUU B AJEPHBIX pPEaKIUsiX, 3aKOH
pPaZ0aKTUBHOTO pacmaja);

o ONMKCHIBATh  (DU3MUECKHE TMPOLECChl U SBICHUS, UCIONb3Yysl  BEIHYHHBI:
HaMpsKEHHOCTh AJIEKTPUYECKOTO TOJIsSI, MOTEHUHAN 3JIEKTPOCTATUYECKOro TOJis, Pa3HOCTh
MOTEHITUAIOB, JIEKTPOABIDKYIIAS CUJIa, MHAYKIIMS MAarHUTHOTO TOJIsi, MAarHUTHBIM MOTOK, CHJIa
AwMrmepa, UHIYKTUBHOCTb, SJIEKTPOABUKYIIAST CUJIa CAMOUHIYKIIUH, SHEPTHUSI MAarHUTHOTO TOJIS
MPOBOJHMKA C TOKOM, PENSTUBUCTCKUAN HMMITYNIbC, MOJIHAS SHEPTHUs, SHEPTHUS MOKOSI CBOOOIHOM
YaCTHUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO U 3apsif sJipa, SHEPTHUS CBS3U AIPa;

. O00BSACHATH 0COOGHHOCTU MPOTEKAHUS (PU3UUECKUX SIBICHMIA: DIIEKTPOMArHUTHAS
WHIYKIWS, CAMOMHAYKIIUS, PE30HAHC, UHTEPPEPEHIIUS BOJIH, AUPPAKIUS, AUCTIEPCUS], TTOJHOE
BHYTpEeHHee oTpakeHue, (poroanekrpuueckuii 3pdekt (hotodddekr), anpda- u 6era-pacnaabl
aaep, raMMa-u3iaydeHue saep; (U3NYecKue MPHUHIMIBI CIEKTPATBHOTO aHajdn3a | padoThI
nasepa;

o OTIpE/ICNIATh HAIPaBJICHWE WHIYKIIMM MAarHUTHOTO TOJsI TPOBOJHHKA C TOKOM,
cuiibl Ammepa u cuiiel JlopeHia;

. CTpPOUTh H300paKeHHE, CO3/laBaeMO€ IIJIOCKMM 3€pKalloM, TOHKOH IHH30M,
Y PaCCUHUTHIBATh €r0 XaPaKTEPUCTUKH,

. MPUMEHSATH OCHOBOIIOJAralIifie aCTPOHOMUYECKHUE IMOHSATHS, TEOPUU U 3aKOHBI
JUTSE aHAHM3a U OOBSCHEHUS (PU3NYECKUX MPOIECCOB, MPOUCXOMSIINUX B 3BE3JaX, B 3BE3MHBIX
CHUCTEMaX, B MEXraJlaKTUYECKOW cpene; JBIKEHUS HEOECHBIX Ted, DSBOJIOLUUU 3BE3N
n Bcenennoii;

L IMPOBOANTH HCCICIOBaHUC 3aBUCHUMOCTECH (1)I/ISI/I‘I€CKI/IX BCJIIMYHUH



C UCIOJIb30BAaHUEM TPSIMBIX W3MEPEHHM: MPU I3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yNabTaThl MOJYYEHHOW 3aBUCHMOCTH (PH3UYECKHX BEIMYWH B BUAC TpadukoB ¢ yd€Tom
a0COJIIOTHBIX TOTPEIIHOCTEN U3MEPEHHH, JIeJIaTh BRIBOJIBI IO pe3yIbTaTaM UCCIIeI0BAHMUS;

° MIPOBOJNTH KOCBCHHBIE MU3MEPECHHs (U3NYECKUX BEIWYMH; TPU STOM BBIOMPATH
ONTUMAIBHBIA METOJ H3MEPEHHS, OICHHWBATh a0COJIIOTHBIE W OTHOCHTEIIbHBIC MOTPEIIHOCTH
NPSAMBIX U KOCBEHHBIX U3MEPEHUI;

° MPOBOJUTH ONBITHI MO MPOBEPKE NPEAJIOKEHHOM TUMOTE3bl: IUJIAHUPOBATH
SKCIIEPUMEHT, COOMpaTh AKCICPUMEHTAIBHYIO YCTaHOBKY, AaHAJIM3UPOBATh IOJYYCHHBIC
pe3yabTaThl U JIeJaTh BBIBOJ O CTaTyCe MPEAJIOKEHHOMN TUIIOTE3HI;

° ONUCHIBATh METO/IbI IIOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

° coOnrofarh mpaBuia O€30MacHOr0 Tpylda MpH MPOBEACHUH HUCCIIEIOBAHUN
B paMKax Y4YeOHOro HKCIIEPUMEHTa, MPAKTUKyMa M Y4eOHO-UCCIIEIOBATEIbCKON U MPOECKTHOM
JIESATETLHOCTH C UCTIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOIMCTB U J1a00paTOPHOTO 000PYI0BAHNS,

. pemate pacy€THBIC 3a7add C SIBHO 3aJJaHHOW W HESIBHO 3aJlaHHOW (DHU3MUECKOM
MOJICJIbIO: Ha OCHOBAaHMU aHAJIM3a YCJIOBUSA BBIOMpATh (PU3WYECKHE MOJEIH, OTBEYAIOIIUe
TpeOOBaHUSM  3a7aud, TMPUMEHATH (DOPMYJBI, 3aKOHBL, 3aKOHOMEPHOCTH | MOCTYIaThl
bu3NYeCKUX TEOpUM TMpU HCIOJB30BAHMM MAaTEMaTHYEeCKHMX METOJOB peIIeHUs 3ajad,
MPOBOJIUTH pPacdy€Thl HAa OCHOBAaHWUU WMEIOIIUXCSA JaHHBIX, aHAJIU3UPOBATh PE3YJIbTAThI
1 KOPPEKTUPOBATH METO/IbI PEUIECHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;

° pemaTh KadeCTBEHHBIE 3a7aud, TPeOyrollne MPUMEHEHUs 3HAHWN W3 Pa3HBIX
pa3enoB MIKOJIBHOTO Kypca (M3UKM, a TAaKKE€ WHTErpallMi 3HAHUW W3 JPYrUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTMUECKYIO LEMOYKY PACCyKIEHUU C ONOpOW Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHHUS,

° UCIIONIb30BaTh TEOPETHUECKUE 3HAHUS i OOBSICHEHHsS] OCHOBHBIX IPHUHIIUIIOB
paboThl U3MEPUTENBHBIX TPHOOPOB, TEXHUYECKHUX YCTPOHUCTB U TEXHOJIOTHUECKUX MPOIIECCOB;

° NPUBOJIUTH TPUMEPHl BKIAJa POCCHMCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYKAIOMIETO MHpPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHIL;

° aHAJM3UPOBATh U OICHWUBATH TMIOCJIEACTBUSI OBITOBOM ¥ MPOU3BOACTBEHHOM
JIESATeTLHOCTH YEJIOBEKA, CBA3AHHON C (PM3MYECKUMHU TPOIECCAMH, C MO3HUIMA IKOJIOTHIECCKON
0€30MacHOCTH, TMPEACTABICHUN O PallMOHATFHOM TPUPOJIONONB30BAHIH, a TAKKE Pa3yMHOM
WCIIOJIb30BAHUU JOCTHIKEHUM HAayKU W TEXHOJIOTHH NSl JaJIbHEUILEro pa3BUTHSI YEJIOBEYECKOIO
00111eCTBA;

J OPUMEHATh  pa3yin4yHble crnocoObl paboThl ¢ uHpopMalmed (HU3NIECKOro



COJIEpKAHUS C UCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHH: MpHU 3TOM
UCTIOJIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHM JJIs TOHMCKa, IepepaboTKu
U IpEIBbSBICHUS  y4eOHOW ¥ HAyYHO-TIONMYJSPHOM  MHpOpMaLuu,  CTPYKTYPHPOBAHUS
U MHTEpIIpeTaluy HMH(GOpMAalMK, IOJIYYEHHOW U3 pAa3IMYHbIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh IOJIy4aeMyl HH(OpPMAIMIO U OLIEHHWBAaTh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE
UMEIOIIMXCS 3HAaHUH, TaK U HA OCHOBE aHAJIM3a UCTOYHHKA UH(OpMAIIHH;

J IIPOSBIIATE OPraHU3aLMOHHBIC U I103HABATEIbHBIE YMEHMSI CAMOCTOATEIBHOIO
npuoOpeTeHus  HOBBIX  3HAHMH B IPOIECCE  BBHIMOJHEHUS  NPOCKTHBIX U yuyeOHO-
UCCIIeI0BATEIbCKUX paboT; paboTaTh B IPYIIE C UCIIOJHEHUEM PA3JIMYHBIX COLMATIbHBIX POJIEH,
IUITAHUPOBaTh PabOTy IPYIIbI, PAlMOHAIBHO PpacHpeiessiTh IeATeNbHOCTh B HECTaHJAPTHBIX
CUTyallusX, AaJEeKBAaTHO OLICHMBATh BKJAJ KaXKIOTO U3 YYaCTHUKOB TIPYIIBI B pELICHUE
paccMaTpruBaeMoi mpoOIEMBL;

. NPOSIBJIATE MOTHBALMIO K Oyaymield mpoeCCHOHATBHOW JESTeIbHOCTH 10

CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.



n/n

Haumeno
BaHue
pa3neioB
H TeM
nporpam
MBI

TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM BU/JIOB JEATEJIbHOCTHU OBYYAIOIIIUXCSA

10 KJIACC

IIporpammHoe

coaepkaHue

KoaunuecTBo yacoB

Bcer

O]

Kontp
0JIbHBI
e
pador
bl

Hpakr

HYE€CKH

e
pador
bl

OcHOBHBIE BH/IbI 1eSITEIbHOCTH 00yYAIOLIUXCS

Paznen 1. PUSUKA U METOJAbI HAYYHOTI'O ITO3HAHMUS ( 6 yacoB)

11

duszuka u
METO/JIBI
Hay4HOTO
IMO3HAHMS

dusuka

(dyHnnameHTanpHas

HayKa O IpHUpoOeE.

Hayunsrit
MO3HAHUS
METOJIBI
HCCIIEIOBaHUSA
(huznecKux
SIBJICHUH.
OKCTIepUMEHT
TeopHus
nporiecce
MO3HAHUS
HPUPOJIBL.
HaOmronenue
JKCIIEPUMEHT

METOJT

nu

n
B

¢uzuke. CrocoOsr

MU3MEpEHUs
(uzrueckux
BEJINUUH
(aHamoroBsIe
UQpPOBBIE
W3MEpHUTENbHbIC
npuoopHI,
KOMITBIOTEpHBIE
JIaTYNKOBBIE

n

6

0

0

Yuactue B JUCKYCCHH O POJIM (U3MYECKOW TEOpHH B

(hOpMUpPOBAHUK  MPEIACTABICHUA O  (PH3UUCCKOU
KapTUHE MHpPa, MecTe (PU3MYCCKOW KapTHUHBI MUpPa B
o0IIeM psijly COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX

npeacTaBieHuid o mnpupone. M3ydeHue mnoHATHI

«TUNOTE3a», «(pu3nUeckuid 3aKoH», «(pu3nIecKas
Teopus». PaccmMoTpeHme TpaHHMI] TPUMEHHMOCTH
¢usmuecknx  3akoHOB. CpaBHEHHME  M3MEpEHHUH

(u3MYeCKUX BEJIMYMH NPU TOMOIIY AHAJIOTOBBIX H
IUPPOBBIX H3MEPUTEIBHBIX MPHOOPOB, HANPHUMED,
IPpY U3MEPEHUH CHJIBI TOKA M HANpPSHKEHHS B IETH
MOCTOSIHHOTO TOKa TPH TIOMOIIM AaHAJIOTOBBIX W
UPPOBBIX HU3MEpPUTENBHBIX TpHOopoB. OcBoeHME
CIOCOOOB  OIEHKM  MOTPEIIHOCTEH  M3MEpEeHUi.
OcBoeHHE OCHOBHBIX NMPHEMOB PadOTHI C HUPPOBOH
naboparopueil o ¢pusnke, HAIPUMEp, IPH H3MEPECHNT
(pu3MUECKUX BEIWYMH NPU MOMOIINM KOMITBIOTEPHBIX

JaTYUKOB

DyleKTpOoHHbIE (M (POBbLIE)
o0pa3oBare/ibHbIE pecypchl

bubanoreka [JOK
https://m.edsoo.ru/7f41bf72

Poccuiickas snekTpoHHas
IIKOJIa
https://resh.edu.ru/subject/lesso

n/5894/start/90071/

Cas3b ¢ padoueii
NPOrpaMmMoii BOCIIUTAHUS
(esieBbIe OPHEHTHPBHI
Pe3yJIbTAaTOB B BOCIUTAHUH,
Pa3BHTHUHU JUYHOCTH
o0yyarommxcs)

dopmupoBaHue JINYHOCTH,
pa3BUBAIOLICH U IPUMEHSIOIICH
HaBBIKU HaO0JIr0ICHUS,
HaKOIUIEHHS M CHCTEMaTH3alu

(hakToB,

OIIbITa B

CHCTEMaTH3alu1
OCMBICJICHUS
€CTECTBEHHO-HAYYHOU  00macTu
MMO3HAHUA,  HCCJIEI0BATENbCKOM
JICSITETIBHOCTH.
(eHHOCTH

TO3HAHUSI)

HAY4YHOI0



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/

CHUCTEMBI).
ITorpemnoctu
U3MepeHuit
¢usmueckux
BEJINUUH
(aOcomtoTHass  ®
OTHOCHUTEJIbHASA).
MopenupoBanue
(hu3necKnx
SIBIICHUN u
TIPOIIECCOB
(marepuanbHas
TOUYKa, abCOIIOTHO
TBEPLIOE
uyeanbHas

T€JjO,

JKHJIKOCTD,
HAcaIbHBIA
TOUYCYHBIA 3apsin).
I'nmoresa.

ras,

Ousnueckuit
3aKOH, TPaHUIIBI
ero
MPUMEHUMOCTH.
duznyeckas
teopusd. Ponp u
MecTo (QH3MKH B
(hopMupoBaHUU
COBPEMEHHOI
Hay4HOH KapTHHBI
MHpa, B
MPaKTUYECKOM
JIeSITETTHHOCTH

JroIei

Hroro no pazneny

Paznen 2. MEXAHUKA (35 yacoB)
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Kunematn
Ka

Mexanunueckoe 10
JIBIDKEHUE.
OTHOCHUTENBHOCTh
MEXaHHUECKOTr0
JIBIDKEHUSL.
Cuctema otcuérta.
IIpsmas u
oOpatHas 3amaud
MEXaHUKH.
Pannyc-BexTop
MaTepHuaIbHOU
TOYKH, ero
MPOEKIMM Ha OCH
CUCTEMBI
KOOpJAMHAT.
Tpaexropus.
Ilepemerienue,
CKOpPOCTb
(cpenmmsis
CKOpOCTb,
MTHOBEHHAs
CKOpOCTB) "
YCKOpEeHHe
MaTepUaIbHOU
TOYKH, ux
MPOEKIMH Ha OCH
CUCTEMBI
KOOpJAMHAT.
Cnoxenue
nepeMeleHnii - u
CJI0’KEHUE
CKOpOCTEH.
PaBHomMepHOE U
PaBHOYCKOpEHHOE
IPSIMOJIMHEHOE
JIBIDKEHUE.

[IpoBeneHue KOCBEHHBIX HU3MEPEHHH MIHOBEHHOM
CKOPOCTU U YCKOPEHHMs TeJja, B TOM YHUCIIE YCKOPECHHUS
CBOOOJIHOTO TMAaJieHHs, IPOBEACHUE HUCCIIEAOBaHUS
3aBUCHMOCTEH MEX1y (U3NYECKHUMHU BEIMYHMHAMU
(IyTH OT BpeMEHU IPU PaBHOYCKOPEHHOM JBIDKEHUH,
neprosia oOpalieHuss KOHNYECKOro MasiTHUKa OT ero
[IapaMeTpOB) U OMNBITOB IO MPOBEPKE MPEAT0KEHHOH
TUNOTE3bl  IPU  HM3YYEHHH  PaBHOYCKOPEHHOIO
OPSAMOJIMHEWHOTO  JIBMJKEHHUS, JBIJKCHHS  Tela,
OpOIIEHHOTO TOPU30HTAJBHO, [BIDKCHHS Tesla II0
OKpPY>KHOCTH C MOCTOSSHHOM IO MOIYIIO0 CKOPOCTBIO.
Omnpenenenre  aOCOJIOTHBIX M OTHOCHTEJIBHBIX
MOTPENIHOCTEl M3MepeHHH (HU3MYECKUX BEJINYUH.
Onenka rpanul] norpemHocted. M3ydenue mopaenu
CUCTEMBI OTCYETA, CpaBHEHHE IIyTeH, TPacKTOpUH,
CKOPOCTE!l JBUXKCHMSI OJHOTO U TOIO JK€ Tela B
Pa3HBIX CHCTEMax OTCUETa. AHAIM3 pa3HbIX CIIOCOOOB

HCCIEOBaHUS JBIDKCHUH. Paccmotpenne
MPEIENBHOTO TIEpeXoa M HM3MEpEHHE MTHOBEHHOM
CKOPOCTH. MopenupoBanue peoOpa3oBaHUs

JIBIDKEHUH C HCIONb30BAaHUEM MEXAHU3MOB, H3YUYCHHUE
npeoOpa3oBaHusl YIJIOBOW CKOPOCTH B PEIyKTOpE.
AHanu3 HamnpaBJiIeHUS CKOPOCTH TPH JBI)KEHUH II0
OKpy>XHOCTU. PemieHnue pacu€THbIX 3aJad C SBHO
3a/JaHHOHN M HEABHO 3alaHHON (PM3NIECKON MOJEIbIO
C HCIIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB U (OPMYI
KMHEMAaTUKH.  PemleHne  kadecTBEHHBIX  3ajad,
TpeOyIOIMX NPUMEHEHUs] 3HaHMH 1O KHHEMaTHKe.
OOBsCHCHHE YCTPOWCTBA W TPWHIMIA JCHCTBHA
CHHMJIOMETpPA, LEMHBIX, MECTePEHUATBIX U PEMEHHBIX
nepenad,  CKOpocTHbIX  Ju(pTOB.  OOBsSCHEHHE
JIBIDKCHUSI  CHApSIOB.

MIPUMEHUMOCTHU MO}ICHeﬁ Q)HSI/I‘IGCKI/IX TCI u

OmnpeneneHrie  yclIoBUN

HPOLIECCOB
PaBHOYCKOPEHHOE [IBWKEHHE, CBOOOIHOE IIajicHHE.

(sBmeHmil):  MaTepmambHas ~ TOYKA,

Breimmonnenne  y4eOHBIX  3aJaHMil  HA  aHAJIU3

Bubnnoreka IIOK
https://m.edsoo.ru/7f41bf72

Konnekuus HOP.
OmnpeneneHuss W MOPUMEPHI:
MeXaHU4ecKoe JBIKEHHE,
TpaeKTopus, yTh,
paBHOMEpHOE u
HEpaBHOMEPHOE IBIDKEHUE.

Buneo,3.5 MuH.

http://schoolc
ollection.eu/ -

IIponomxuTh BociuTaHue
KyJ1bmypol 300p06bs U
IMOYUOHATLHOZO ON1A20NOTIYHUA
yepes coOIIIoIeHHE Ha YpoKax
(U3MKY TIPABIJI TUYHON U
00IIECTBEHHOM 0€30MacHOCTH, B
TOM YHCJIe 6€30I1aCHOIO
MOBeICHUsI B MH)OPMAIHOHHOM
cpene.



https://m.edsoo.ru/7f41bf72
http://schoolcollection.eu/
http://schoolcollection.eu/

3aBHCUMOCTH
KOOp/AMHAT,
CKOpOCTH,
YCKOPEHHUS U MyTH
MaTepHaIbHON
TOUKU OT BPEMEHHU
U WX Tpa]uKm.
CBobomHoe
maJieHue.
Yckopenue
CBOOOIHOTO
najieHusl.
JBmwxenue Tena,
OpOIIEHHOTO TIOJ
yIoM K
TOPHU30HTY.
3aBUCUMOCTh
KOOp/WHAT,
CKOpOCTH u
YCKOPECHHS
MaTepHuaIbHOU
TOYKH OT BPEMEHH
u ux rpaduku.
Kpusonuneiinoe
JIBUXKEHHE.
JBmxenue
MaTepHuaIbHOU
TOYKH 1o
OKpPY>KHOCTH.
VYrnosas u
JTUHeHas
ckopocTtsk. Ilepuon
u yacToTa
obparieHusl.
LlenTpocTpemuren
BHOE

MEXaHHUYECKHUX MIPOIIECCOB (sBICHMIA) c
UCIIOJIb30BAHUEM OCHOBHBIX IIOJIOKEHUH U 3aKOHOB
KHHEMAaTHKH:  OTHOCHTENBHOCTh  MEXaHHMYECKOTO
JIBYDKCHUS, ¢dopmyisl KWHEMaTHKU
PaBHOYCKOPEHHOTO  JBWXKEHHs, IpeoOpa3oBaHus
lanmumess s CKOpPOCTH W NIEPEMELICHUSL.
Wcnonp3oBanme |T-texHomornit mpm pabore cC
JIOTIOJTHUTENbHBIMH UCTOYHUKAMH HH(GOPMAIMK 110
TeMe, WX KPUTHUYECKMH  aHanmM3 ¥  OICHKa
JIOCTOBEPHOCTH




2.2

JAnnamuk
a

(HOpMaBHOE),
KacaTeIbHOe
(TaHreHIIUATLHOE)
u MOJIHOE
YCKOpEHHE
MaTepHaIbHON
TOYKH.
TexHnueckue
yCTpoiicTBa u
TEXHOJIOTHYECKHE
MPOLIECCHI:
CIUIOMETP,
JBUXKCHHUE
CHaps/I0B,
LICTIHBIE,
niecTepéHyaTele U
pEeMEHHBIE
nepenayy,
CKOPOCTHBIE
TAQTEL

[TepBbrit 3aKOH 10
HreroTona.
HuepumnanbHele
CHCTEMBI OTCYETA.
IpuHmn
OTHOCHTEJIbHOCTH
Tamumnes.
HeunnepuuansHele
CHCTEMBI OTCYETA
(ompenenenue,
npumepsr). Macca
Tena. Cua.
IIpuHimn
CyNepno3uLu
CHUIL Bropoii
3akoH  HbloToHa

IIpoBenenue KOCBEHHBIX U3MEpEHUil
paBHOJEHCTBYIOIIEH cuil ¥ KoadduimeHTa TpeHus
CKOJIbXKEHUS, IIPOBEICHUE HCCIIEIOBaHUS
3aBUCHMOCTEH (PM3MUYECKHUX BEIMYMH (CHJI yIIPYTOCTH,
BO3HMKAIOIINX B NPYXXHHE M PE3MHOBOM 00pasle, OT
nx Jgedopmanmu) W ONBITOB IO  IPOBEPKE
MPEJIOKEHHON THIOTE3bl NMPU U3YYEHUH ABHKCHHS
Opycka 1O HAaKJIOHHOM IUIOCKOCTH, JBHMXKCHHS
CHUCTEMBI  CBSI3aHHBIX  Tel, JAedopmamum  Tem.
OmnpeneneHrie  aOCOMIOTHBIX W OTHOCHTEIHHBIX
MOTPEIIHOCTEH HW3MEpEeHUil (U3NUECKUX BEITUYNH.
Onenka rpaHdll moTpemHocTe. HccnemoBanue
JBIDKEHUSI  CUCTEMBl T€J, CBA3aHHBIX  HMHTBIO,
MepeKNHYTON depe3 JIETKUi OJIOK, IBHXKEHHUs! Opycka
0  HAaKJIOHHOM  IJIOCKOCTH C  IEPEMEHHBIM

K03((PUIMEHTOM TpPEeHUS, NBIKEHUS Tpy3a Ha Baly C

Bbubnuorexa IIOK
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesso
n/2756/main/
MHTepakTUBHBINA Marepuan
(cuma  TsDKECTH Ha  pasHBIX
tenax COJIHEYHOH CUCTEMBI).

IIpumeps! nelicTBUS CUIL, BUIEO
4 MuH.

[TpuBneuenue BHUMaHHS
oOyyaromuxcd K II€HHOCTHOMY
ACIIEKTy M3y4aeMbIX

Ha  ypoKax  SBJIICHWH,  IJId
MPOJIOJDKEHUS ocMuIceHun

UEHHOCMU HAYYHO020 NO3HAHUA.

UCHONb308AHUS HABLIKOB
KpUMu4ecKozo MblULIEHUA,
onpeoenerus 00CMOoB8epHOlL

HayuHOU UHpOpMayuy U KpUmuKu
AHMUHAYYHBIX NPEeOCMABIeHULL.



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/2756/main/
https://resh.edu.ru/subject/lesson/2756/main/

JUTS
MaTepHaIbHOI
TOYKH. Tperuit
3ak0oH  Hbrorona
JUTS
MaTepHaIbHBIX
TOYEK. 3axkoH
BCEMHUPHOTO
TATOTCHHUS.
DOKBHBAJICHTHOCTh
TPaBUTAIIMOHHOM
u UHEPTHOMI
MAacchl. Cuna
TAKECTH.
3aBUCUMOCTh
YCKOPEHHUS
CBOOOIHOTO
TaIeHIUS oT
BBICOTHI HaJ
MOBEPXHOCTHIO
IUIAHETBI W OT
reorpaduyeckoi
IIUPOTHL.
JBmxenue
HEOCCHBIX TEN W
ux CITyTHUKOB.
3akonsl Kemnepa.
IlepBas
KOCMHYeCKast
ckopocte.  Cuia
YIOPYrocTH. 3aKoH
I'yka. Bec Tena.
Bec Tena,
JBIDKYIIETOCST  C
YCKOPEHHEM.
Cuna TpEHusl.

TpPEHUEM. Hab6monenue JIBHDKCHHS Ten B
WHEpLUMANbHBIX U HEMHEPUHUAIBHBIX  CHCTEMax
0TcuéTa, HaMpHUMeEp, KaueHus ABYX LMWIUHAPOB WU
IapoB pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEWHEPLHMAIbHOM CHUCTEMBbl OTCUETa.
W3yueHne LeHTPOOSIKHBIX MexaHM3MOB. CpaBHEHHE
CHJI TPCHHUS TIOKOS, KaUYeHHS M CKOJBKEHUs. Pemmenne
pacuéTHBIX 3aJad C SBHO 3aJaHHOW U HESBHO
3aIaHHON (H3UYECKOW MOJEBI0 C HCIIOIB30BAHUEM
OCHOBHBIX 3aKOHOB © (OpMYyT KHHEMATHKH W
JIMHAMMKH. Pemenue Ka4eCTBEHHBIX 3azad,
TPeOYIONMX MPUMEHCHUS 3HAHHUHA MO KUHEMATHKE M
quHaMuke. OOBSACHCHHWE YCTPOWCTBA M TMPHHIIMIA
JIEUCTBHS MOMIIUIHUKOB. OOBICHECHHE IBIDKCHUS
HCKYCCTBEHHBIX CIYTHHUKOB. OIIpejiesieHHe YCIOBHUM
NPUMEHUMOCTA ~ Mojneield  (QU3UYECKUX Tel W
mpoIrieccoB  (SBJICHWH): HWHEpUWAbHAs  CHCTEMa
oTcuéra, MaTephaibHas TOYKa, aOCONIOTHO YIIpyras
nepopmanus. BreimonHeHWe Yy4eOHBIX 3aaHU Ha
aHaTM3 MEXaHWYECKUX TIIPOLECCOB (SBICHUI) ¢
HCIIOJIb30BAHMEM OCHOBHBIX IIOJIOKEHHH M 3aKOHOB
JUHAMUKW: TpH 3aKkoHa HpOTOHA, TNPUHIUI
OTHOCUTENILHOCTH [ anmuies, 3aKOH BCEMHPHOTO
TAroTeHus. Pabora B Tpymmax npu OOCYXKICHUH
BONPOCOB MEXIIPEAMETHOTO XapakTepa (Hampumep,
o TeMe «/[BrxeHue B mpupoae»)




2.3

CraTnka
TBEPAOro
Tesa

Cyxoe TpEHHeE.

Cuna TpeHus
CKOJIbXKCHUS "
cuia TpeHUs
TIOKOSL.
Koaddpunment
TPEHHSI. Cuna
COIIPOTHBIICHUS

npu JBIDKCHUHT
Tella B JKHIKOCTH
501071 rase, eé
3aBUCUMOCTh  OT
CKOPOCTH
OTHOCHTEJIBHOTO
JIBHIKCHHS.
JlaBnenue.
TI'mppocratuuecko
e nmasinenue. Cuna
Apxumena.
Texanaeckue
yCTpoiicTBa u
TEXHOJIOTHYECKHE
MIPOLIECCHI:
MOAIIAITHUKH,
JIBHOKECHHE
HCKYCCTBEHHBIX
CITyTHHUKOB

AOcoa0THO
TBEpHOE TEIO.
TloctynarensHoe
W BpalmareibHOe
JIBHOKCHHE
TBEPJIOTO Telna.
MomeHTt CHIIBI
OTHOCHTEJIbHO OCH
BpamieHus. [lnedo

[IpoBenenue wuccienoBaHUs YCIOBUW pPaBHOBECHS
TBEPJIOTO  Tejla, HMEIOLIEr0  OCh  BpAIlEHHUS,
KOHCTPYUPOBAaHUE KPOHIUTEHHOB U pacuér Ccui
YIPYrOCTH; M3Y4Y€HUE YCTOMUYMBOCTH TBEPJOTO Tela,
MMEIONIETO IUIONIaAb ONOphl. PeleHune pacu€THBIX
33/1ad C SBHO 3aJaHHOM W HESIBHO 3aJIaHHOU
(hU3UYIECKON MOJENBIO C HCIIOJIb30BAaHHEM OCHOBHBIX
3aKOHOB M ()OPMYJI CTATUKHU. PerieHne KauecTBEHHBIX
3aja4, TPEOYIOIUX MPUMEHEHHS 3HAHUI 10 CTATHKE.

Bubnnoreka [IOK
https://m.edsoo.ru/7f41bf72

Poccuiickas anexTpoHHas
IIKOJIa
https://resh.edu.ru/subject/lesso

n/5894/start/90071/

(dbopmupoBanue
Pa3IUIHBIM

uHTEpeca K
chepam

npodeccHnoHaTLHOM

JIeATEeIILHOCTH,

CBsI3aHHBIM C

TEXHUKOM;
BOCNIUTaHUE);

B TOM 4YHCIE
¢msukoit  m
(Tpyaosoe



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
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3aKoHBI
COXpaHeH
HsA B
MeXaHHKe

cunbl.  CrioxeHue
CcHlI,
HNPUIOXKEHHBIX K
TBEPAOMY  TEIy.
Llentp  Ts)ectu
Tena. Ycnosus
paBHOBECHS
TBEPAOTO Tea.
Ycroiuuboe,
HEYCTONUYUBOE,
Oe3pazmmyHOoe
paBHOBECHE.
Texnuyeckue
yCTpOHCTBa U
TEXHOJIOTHYECKHUE
MPOIIECCHI:
KpOHILTEMNH,
CTPOUTENBHBII
KpaH, pemérdaTbie
KOHCTPYKIIUH

Wmnynbe
MaTepUaIbHOU
TOUKH, CHUCTEMBI
MaTepHaIbHbIX
TOYEK. Lentp
Macc CHCTEMBI
MaTepHaIbHbBIX
touyek. Teopema o
JBIDKEHUH IICHTpa

Mmacc. Nmnynsc
CHJIbI )5
U3MCHCHUEC

UMITyJbca  Tela.
3aKOH COXpaHEHUS
UMITyJIbCA.
PeaktuBHOE

10

OOBsCHEHHE YCTPOWCTBA W TNPUHIWIOB JEHCTBHA
KpPOHIITEHHA, CTPOMTEIFHOTO KpaHa, peméTdyaThiX
KOHCTpYKuMit. Onpenenenne yCIOBUH TPUMEHUMOCTH
MoJjienel pU3NYecKUX Tes: abCONIIOTHO TBEPIOE TEIO.
BemmonHenne  y4eOHBIX — 3aJaHuii  Ha  aHaNW3
MEXaHUYECKHUX MIPOLIECCOB (s1BEHMIT) c
WCTIONIb30BAaHUEM OCHOBHBIX IIOJIOKEGHHH M 3aKOHOB
CTAaTHKH: yCIIOBHS PaBHOBECHS TBEPIOTO TeNa

IIpoBeneHue KOCBEHHBIX M3MEPEHUN MMIIyJbCa TEla,
KMHETUYECKONM W MOTEHUUAJIbHON »JHEPrUM Tela,
MOIIHOCTH CHJIBI, ITPOBEAECHUE OMBITOB IO MPOBEPKE
HPEIOKEHHON HU3Yy4EeHUHN

PAaBHOYCKOPCHHOT'O Hp?[MOJ'IHHCﬁHOl"O JABMOKCHUA U

TUIIOTE3bI npu

BSaHMOﬂeﬁCTBHH TCII. Or[pe;[eneHI/Ie a0COJIFOTHBIX U

OTHOCHUTCIIbHBIX HOFpeH.IHOCTeﬁ I/ISMepeHI/Iﬁ

(uzrueckux Orenka rpaHuIl

norpemHocted.  IIpoBepeHue  3KCIepUMEHTa IO

BCJIMYHUH.

CpaBHCHUIO M3BMCHECHHWA HUMITYJIbCAa TEJIa C UMITYJIBCOM
CHJIBbI, H”BMCHCHUA HOTeHHI/IaHI)HOﬁ OHEPIvU NMPYKUHBI
¢ pabotoii cumbl TpeHus. VccneaoBanne coXpaHeHHS
HUMITyJIbCa npu yOpyrom B3aUMO/JICHCTBUH,
COXpaHCHHS DJHEPIHMH MpH CBOOOJHOM IQJICHUHU.
Onpenencare pabOTHI CHJIBI TPEHUS NPU JIBIKCHUH
Tela IO HAKIOHHOW IuTocKocTH. HaOmroneHwe u

butnuoreka IJOK
https://m.edsoo0.ru/7f41bf72
OCHOBHAas 4acThb
https://resh.edu.ru/subject/lesso

n/5895/main/138343/
Pocculickas 351eKTpOoHHAs

IIKOJIa
https://resh.edu.ru/subject/lesso

n/4720/start/270767/

dopmupoBaHue JIMYHOCTH,
obJiajiatomieil mpeacTaBIeHHEM O
COBPEMEHHOI Hay4yHOW KapTUHE
MHpa, JOCTI)KEHHSAX HayKh H

TCXHUKU, APTYMEHTHUPOBAHHO
BBIpaXKarolleu MMOHUMAaHHE
3HAYCHUA HayKu B JKU3HU
POCCUICKOTO oOrrecTRa,
obecrieueHUH ero 0e30IacHOCTH,
TYMaHHUTapHOM, COLIMAJIBHO-
SKOHOMHUUYECKOM pa3BUTUH
Poccun. (rpaxnaaHckoe
BOCNIMTaHHUE)



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5895/main/138343/
https://resh.edu.ru/subject/lesson/5895/main/138343/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/4720/start/270767/

JIBIDKEHUE.
MowmeHT
UMITyJbCca
MaTepHaIbHON
TOUKH.
IIpencraBienue o

COXpaHEHHUH
MOMEHTa
UMITyJIbCa B
LCHTPATbHBIX
TOJISIX. Pa6ora

CUJIBI Ha MaJioM U
Ha KOHEUYHOM
nepeMeneHU .
I'pacuueckoe
MpeICTaBJICHHE
paboThI CHITBL.
MOIIHOCTh CHIIBI.
Kunernueckas
SHEepPrus
MaTepHuaIbHOU
Toukd. Teopema
00 HU3MEHEHUHU
KUHETHUYECKOU
SHEPTUHU
MaTepUaIbHOU
TOYKH.
TloreHumanbHBIe U
HEIOTEHI[UAIbLHEIE
CHUJIBL.
ITorennmansHas
JHEPTusl.
TloTenumansHas
DHEPTUs  YIpyro
Je(OpMHUPOBAHHO
51 NIPYKHHBI.

OOBACHEHHE pPEAaKTHBHOTO MABWKEHHA. Pemenue
pacyéTHBIX 3agad C SIBHO 3aJaHHOM W HESIBHO
3a7aHHOl (PU3NYECKONH MOJENBI0 C HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB M (opMysn MexaHUKH. Pemienue
KaueCTBEHHBIX 33/1a4, TpeOyIOUMX NpUMEHEHHS
3HaHMH 1O MexaHuke. OOBSCHEHWE TPHUHIUIIOB
JIEUCTBUS BOZOMETA, Konépa, MIPYXUHHOT'O
mucronera, rupockona. OOBSICHEHHE  ABHKEHUS
paxeT, GpUrypHOro KaTaHusg Ha KoHbKaxX. OmpeneneHue
YCIOBUH NPUMEHHMOCTH MoOJeNeH (pU3NIeCKuX Tel U
mpoIieccoB  (SBIICHUI): aOCOJMIOTHO yIpyroe W
a0COJIFOTHO HEYNpyroe CTOJIKHOBEHHs. BhimoiHeHue
y‘-Ie6HI>IX 3aI[aHHﬁ Ha aHaJIu3 MEXaHHYCCKUX
MPOLIECCOB (SIBJICHUI) C HCMOJB30BaHUEM 3aKOHOB
COXpaHEHHMs B MeEXaHHMKE: 3aKOHBl COXpaHEHHs
UMITyJIbCa U MEXaHWYECKOW SHEPTHH, CBsI3b PabOTHI
CHJIBI C HM3MCHEHHEM MEXaHWYECKOH SHEpruu Tena.
Ucnonp3oBanme |T-texHomormit mpm pabore cC
JIOTIOTHUTENGHBIMI MCTOYHUKAMH HH(POPMAIMH  T10
TeMe, WX KPUTHYECKMH aHalmM3 M  OILEHKa
JIOCTOBEPHOCTH




IToTeHuunanpHas
SHeprus Tena B
OJTHOPOJTHOM
TrPaBUTALIMOHHOM
noJe.
ITorenuuanpHas
SHEprus Tena B
TrPaBUTALIMIOHHOM
noie
OIHOPOJHOTO
mapa (BHYTpH H
BHE mapa).
Bropas
KoCMHYecKas
ckopocTe. Tperbs
KoCMHYecKas
ckopocTb.  CBsi3b
paboThI
HEMOTEHIUAIBHBIX
CHUJI C U3MEHEHUEM
MEXaHUYECKOMI
SHEPTUH CHUCTEMBI
TeJL 3axkoH
COXpaHEHHS
MEXaHUYECKOHI
9HEpruu. Ympyrue

" Heynpyrue
CTOJIKHOBEHHSI.
YpaBHeHue
bepnynnu JUISt
U/ieanbHON
KHUIKOCTH KaK

CIIEJICTBHE 3aKOHa
COXpaHEHHUs
MEXaHHYECKOHU
SHEPTHH.




Texunueckue

yCTpoiicTBa u
TEXHOJIOTHUECKHE
MPOLIECCHI:

JIBIDKEHUE PpaKeT,
BOJOMET,  KOIEp,
MPYXUHHBIN
MHICTOJET,
THPOCKOTI,
¢urypHoe KaTaHue
Ha KOHbKax

Hroro no pazneny

Pa3znen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJAUHAMMUKA (49 yacoB)

3.1 | OcHoBBI
MOJIEKY I
pHoO-
KHHeTH4Ye
CKOM
Teopuu

OCHOBHEBIE
MTOJIOXKCHUS
MOJICKYJISIPHO-
KHHETUYECKOI
teopuu (MKT), ux
OIIBITHOE
000CHOBaHHE.
Juddyzus.
Bpoynosckoe
JIBYDKEHHE.
Xapaxkrep
JBMKEHMSI i
B3aUMOACHCTBUS
YacTHI[ BEIICCTBA.
Mopenu crpoenus
rasoB, >XHJKOCTEH
U TBEPIABIX TEN U
00BsCHEHHE
CBOICTB BeEIECTBa
Ha OCHOBE OTHX
Mmojeneid. Macca u
pasMepbl MOJIEKYJT

IIpoBeneHne  u3MepeHUil  mapaMeTpoB  Trasa,

IpOBEJICHUE UCCIIEJOBaHUM 3aBHCHMOCTEl
(u3MYeCKUX BEIUYMH M OMNBITOB MO IPOBEpPKE
MPEeIOKECHHOM THIIOTE3bI npu H3Y4EeHUHN
YCTaHOBJICHHS TETJIOBOTO paBHOBeECHS "
M30IIpoleccoB B razax. OnpezaeneHue abCOMIOTHBIX U
MOTPEIIHOCTEN U3MepeHuit
(usmueckux BEJINYHMH. Ouenka TPaHMI

MOTpemHoCTel.  DKCIepruMEeHTanbHas — IpOBepKa

OTHOCHUTCIIbHBIX

YpaBHEHHSI COCTOSHHSI WJEalbHOTO ra3a. U3ydenwue
MOJIeTIei: JIBIKEHUS YaCTHI] BEIIECTBA,
OpOYHOBCKOTO  JIBMDKEHUSI. onbita  [llTepHa,
KpUCTAJUTMYECKUX pemeTok. PemieHne pacu€rHbIX
3aa4 ¢ SBHO 33/JlaHHOH W HESBHO 3aJaHHOU
(hr3nIecKoil MOJENBIO C UCTIOIh30BAHUEM OCHOBHBIX
3aKOHOB H  (OPMYJT  MOJCKYJISAPHOH  (DHU3UKH.
Pemenne  kadecTBEHHBIX  3ajad, TPEOYIOIIUX
MPUMEHECHUST 3HAHUM 10 MOJEKYJSIpHOW (u3HKe.
OOBsCHCHHE YCTPOWCTBA W TPHUHIHUIA JCHCTBUS
TepMomMeTpa, Oapomerpa. OOBSCHEHHE MOJYICHUS
HaHOMAaTEpHaJoB. Omnpenenenne YCIIOBHHA

MMPUMEHUMOCTHU Moneneﬁ (pI/I3I/I‘IeCKI/IX TCI n

bubanoreka [JOK
https://m.edsoo.ru/7f41bf72
MHTepakTUBHBIN MaTepuan
https://resh.edu.ru/subject/lesson

[2595/additional/

POIII
https://resh.edu.ru/subject/less
on/6291/start/15491/

[IpuBneuenue BHUMaHHS
00y4Jaromuxcsi K LEHHOCTHOMY
ACTIEKTY M3Yy4aeMbIX

Ha  ypoKax  SBICHWM, i
NPOJOIDKeHUST  (DOPMHUPOBAHUS
NO3HABAMENbHLIX  UHMEPeCco8 8
PA3HBIX NpeOMemHublx 001acmsx ¢
Yuémom  ceoux  UHMEpecos,

cnocobrocmen, 00CMUICCHULL.



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/2595/additional/
https://resh.edu.ru/subject/lesson/2595/additional/
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://resh.edu.ru/subject/lesson/6291/start/15491/

(aToMoOB).
KonnuectBo
BEIIECTBA.
IlocTositHHas
ABorajpo.
Tennosoe
paBHOBeCHE.
Temneparypa u
CITOCOOBI eé
U3MEpeHUsL.
[Ixana
TeMIIepaTyp
Henscusa. Mopens
WJealbHOTO ra3a B
MOJICKYJISIPHO-
KUHETUYECKOU
TEOPUH: YACTHIIBI
rasa IIBIDKYTCS
XaOTHICCKH W HE
B3aNMOJICHCTBYIOT
Apyr ¢ Jpyrom.
l'a30BbIE  3aKOHBI.
YpaBHenue
MenneneeBa—
Knaneiipona.
AOcomoTHas
TeMIeparypa
(mkaia
TeMIeparyp
KenbBuHa). 3akoH
JanbToHa.
M3onpoueccst B
WeabHOM Ta3e C
IIOCTOSIHHBIM
KOJIMYECTBOM
BEIECTBA.

MPOIIECCOB (SIBICHUI): MOAENeH Tasa, >KUAKOCTH
TBEPIOTO (KPUCTALUTMYECKOTO) TeNla, HICAIbHOrO
rasza. BeimomHeHWe ydueOHBIX 3aJaHWi Ha aHAJU3
TEIUIOBBIX MPOIIECCOB (SBJICHUI) C UCIOB30BaHUEM
ocHOBHbIX  monoxeHut MKT u  3akoHOB
MOJICKYJISIPHOM (DU3UKHU: CBA3b JABIICHUS UICATHHOTO
rasa co cpeiHell KUHETUYECKOM YHEprHel TeII0BOro
IBIDKCHUS W KOHIICHTpaLHeH ero MOJEKyJ, CBS3b
TEMIIEpPATyphl BEIIECTBA CO CPEIHEH KHHETUYECKOU
SHEprueil TEIUIOBOTO NBIKCHHS €ro YacTHull, CBS3b
JABIICHUS WACAJBHOTO Ta3a C KOHIICHTpAIHeH
MOJIGKYJ W €ro TeMmIepaTypod, ypaBHEHUE
MenneneeBa—Knanelipona




I'papuaeckoe
Mpe/ICTaBICHHE
M30MPOLECCOB:
M30TEPMA,
u30xo0pa, u3obapa.
CBs13b MEXIY
JIaBIICHHEM u
cpenHen
KHHETHYECKOU
SHepruen
MOCTYTIATEITFHOTO
TEIIOBOTO
JBMKEHMSI
MOJICKYTT
WIeaJbHOTO  Ta3a
(ocHOBHOE
ypaBHCHHE
MOJICKYJIIPHOKHHE
TUYECKOH TeopHH
HJCATLHOTO Ta3a).
CBs13b
a0COTIOTHOM
TeMIIEPaTypbl
TEPMOJIUHAMHYECK
Ol CHUCTEMBI CO
cpeaHei
KHHETHYECKOU
SHepruen
MOCTYTIATEITFHOTO
TETIOBOTO
JIBHIKEHUS eé
YaCTHIL.
Texunueckue
yCTpOMCTBa u
TEXHOJIOTHYECKHE
MIPOIIECCHI:




TEepMOMETP,

bapomerp,
HOJTy4eHHE
HaHOMAaTepHaJoB
3.2 Tepmoun Tepmomuaamuaec 20 W3mepeHne  yaelapHOH — TEIOEMKOCTH — pas3HbiX | bubnmorexa [HOK MW3zyuenme mpuHmmma paboTsl
aMHKA. kas (T]) cucrema. BEIIECTB, MX CPABHEHHE, IPOBEICHUE UccaemoBanmii | https://m.edsoo.ru/7f41bf72 PasIMYHBIX nprbopoB u
Temsiosbie | 3aJaHue BHELIHHX 3aBUCHMOCTEH (u3mueckux BeanduH u ombToB mo PO MEXaHH3MOB,  9TO  [OMOXET
MAaIIHHBI YCIIOBUH JIst [POBEPKE TMPEJIOKEHHOW TrHnoTe3sl Npu usydenun | https://resh.edu.ru/subject/lesson | mpomomkuTh IKon02UYeCcKoe
TEPMOAUHAMHYECK IIPOLIECCOB TEMIooOMeHa M axmabaTHOro mpouecca. [4723/start/15578/ eocnumanue npumMeHeHue 3HaHull
Oif CHCTEMBI. Ompenenenne  aOCONMIOTHBIX H  OTHOCHTEIBHBIX | TPEHHPOBOYHBIE 3aIaHUsL | €CMecmBeHHbIX HAYK onst
Bremnue u HorpeniHocTel u3MepeHuit Qusmueckux Benamuun. | https://resh.edu.ru/subject/lesson | pazymuoeo, bepesrcnusozo
BHYTPEHHHUE Ouenka  rpanmy — morpemHocteif.  MWsywenme = /2595/train/#206977 NPUPOOONOIL306anUsl 6  Oblmy,
apaMeTpsl. B3aHMOCBSI31 SHEPrHH MEXMOJIEKYJISIPHOTO 00UWeCmEeHHOM NPOCMPAHCMEE.
IMapameTpsr B3aUMOJICHCTBUST M TEMIEpaTypsl  KHIICHHS
TEPMOAUHAMHIECK KUIKOCTeH. 3yueHHe TEIUIOBBIX JABHraTeieii c

Ol CHCTEMEBI KakK
CpeIHHe 3HAYCHUSL
BEJIMYMH,
OIUCHIBAIOIINX €&
COCTOSTHHE Ha
MHUKPOCKOTTHYECKO
M ypOBHE.
HyneBoe nauano
TEPMOJINHAMHUKH.
CaMorpoun3BoyibHA
S peNaKcanus
TEPMOJANHAMHYECK
Ol CHUCTEMBI K
TEIJIOBOMY
PaBHOBECHIO.
Monenb
HJeajJbHOro ra3a B
TePMOJIMHAMUKE —
crucreMa
YpaBHEHMIA:
ypaBHEHUE

MOJIENEH.
H3MEHEHUS

HCIIOJIB30BAHUEM KOMIIbIOTCPHBIX

HccnenoBanne  pasHBEIX  CIIOCOOOB
BHYTpEHHEH sHepruu. Pemenue pacu€THbIX 3amay ¢
SBHO 3aJaHHOW W HESABHO 3aJaHHON (QU3HUECKON
MOJIEIIbIO C HCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dhopmyn MonekynapHONW (QHU3UKA U TEPMOJIUHAMUKH.
Pemenne  kadecTBEHHBIX  3ajad,  TPeOyOUIUX
MPUMEHEHHs 3HAHUH MO MOJIEKYJISApHOH ¢usuxe u
TepMmoanHamMuke.  OOBSICHEHHE  YCTpoiicTBa W
MIPUHIINIA JACHCTBUS XOJOWIbHNUKA, KOHAUIIMOHEPA,
JIBUTATEJICH,

MoJy4dceHus

JM3EeIbHOTO W KapOIopaTopHOTO

mapoBoii  TypOuHBL. ~ OOBsICHEHHE
CBEPXHU3KUX TEMIEPATyp, YTUIIU3ALHN «TEILIOBBIX)
OTXOJIOB C HCIIOJIb30BAaHMEM TEIUIOBOTO HAacoca,
YTWIN3alMd  OMOOPraHWYECKOro  TOIUIMBA  JUIA
BBIPAOOTKH  «TEIUIOBOW» U

BrmmonHenne  y4ueOHBIX  3aJaHMi Ha  aHAIU3

3IIEKTPOIHEPTHHL.

TEIJIOBBIX TPOIECCOB (SIBJICHHU) C HMCIIOJb30BAHHEM

ocHOBHbIX  mnonoxenuit MKT wu  3akoHOB
MOJICKYJISIPHOW (H3HKH U TEPMOAWHAMUKH: TIEPBBIN

3aKOH TEPpMOAMHAMUKH, 3dKOH COXPAaHCHUSA DHEPrun



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/2595/train/#206977
https://resh.edu.ru/subject/lesson/2595/train/#206977

Menneneesa—
Knaneiipona u
BBIpXKEHUE ISt
BHYTpEHHEH
JHEpruu. Y clIOBUS
MPUMEHUMOCTH
3TOU MOJIEIH:
HU3Kas
KOHIICHTPAITHS
YaCTHII, BEICOKUE
TEeMIEepaTypHI.
BeIpasxeHue nis
BHYTpPEHHEN
SHEPTUU
0JIHOATOMHOTO
U7eaJbHOTO rasa.
KsasucraTmaecku
€ M HeCTaTHUECKUE
TIPOIIECCHI.
DnemeHTapHas
pabota B
TEPMOJIMHAMUKE.
Breruncnenue
paboTHI MO
rpaduky mpoiiecca
Ha pV-auarpamme.
Temnonepenaya
KakK Ccroco0
W3MEHCHUS
BHYTpEHHEH
SHEpruu
TEPMOIMHAMHUYECK
Oif cucTeMsl 6e3
COBEPIIEHHUS
paboTHI.
Konsekmus,

B TEINIOBHIX mpomeccax. Mcmomp3oBanme IT-
TEXHOJIOTMA TpH paboTe C JOMOJHHUTEIHHBIMH
UCTOYHMKaMH  uHpopManmmu 1Mo  Teme, HX
KPUTHUYECKMH aHallu3 M OLEHKa JIOCTOBEPHOCTH.
AHanu3 W OIEHKa IOCIENCTBUIl HCIIOJIB30BaHUS
TEIUIOBBIX JIBUTaTeNiell M TEIUIOBOTO 3arpsi3HEHUS
OKpYXaroue cpeapl ¢ MO3ULUUH 3KOJOTMYECKOU
6e30macHOCTH; TPENCTABICHUH O paIMOHAIEHOM
MPUPOJONONB30BaHNN (B NPOIECCE MOATOTOBKU
COOOIIEHNH, BBIIOJTHEHUH TPYIIIIOBBIX TPOEKTOB)




TEIIONPOBOAHOCT
b, U3JTyUCHHE.
KomnnuectBo
TETIOTHI.
TenmoéMKkoCcTh
Tena. Y aenbHas u
MoJIIpHast
TETI0EMKOCTH
BEIICCTBA.
YpaBHeHHE
Maiiepa.
VnenbHas TemioTa
CTOpaHus
ToruBa. Pacuér
KOJINYECTBA
TETUIOTHI MIPH
Tervioneperaye.
Tlonstue 06
annadaTHOM
mpoLecce.
IIepBeiit 3axoH
TEPMOJIMHAMUKH.
BryTtpennsia
SHEPTusl.
KonuuectBo
TeIIOTHI U paboTa
KaK Mephbl
H3MCHCHUS
BHYTpEHHEH
SHEpruu
TEPMOJIMHAMHYECK
Ol CHCTEMBEI.
Bropoii 3akon
TEPMOIMHAMUKU
JUTSL PABHOBECHBIX
MIPOIIECCOB: Yepe3




3aJjaHHOE
paBHOBECHOE
COCTOSTHUE
TePMOJIUHAMHYECK
Ol CHUCTEMBI
MPOXOIUT
€IMHCTBEHHAS
anuaoara.
AOcoimoTHas
TeMIeparypa.
Bropoii 3akon
TEPMOJAUHAMUKH
TSt
HEPaBHOBECHBIX
MPOLIECCOB:
HEBO3MOXKHO
nepeaaTs TeIIoTy
oT 0ojee
XOJIOJHOTO TeNa K
Ooxee HarpeToMy
0e3 KOMIIeHCaI[uU
(Knaysuyc).
HeobpatumocTs
MPUPOIHBIX
MIPOLIECCOB.
IIpunuunst
IEUCTBHUS
TEIUIOBBIX MAIIIHH.
KII.
MaxkcumainbHoe
3Hauenue KII/I.
Iuxn Kapno.
DKOJIOTHYECKUE
aCIIeKThI
HCIIOJIb30BaHMS
TEIJIOBBIX




3.3

ArperaTH
ble
COCTOSIHUS
BEILIECTBA.
®daz3oBEIe
nepexoabl

JIBUTATEJIEN.
Tennosoe
3arpsi3HEHUE
OKpYXaromieu
cpenpbl.
Texunuueckue
YCTpOICTBa U
TEXHOJIOTHYECKHUE
TIPOTIECCHI:
XOJOAWIHHHUK,
KOHIIUITHOHED,
JU3EIbHBIN 1
KapOropaTopHbIit
JIBUTATEIIH,
napoBasi TypOuHa,
MOJIy4YeHUe
CBEPXHHU3KHUX
TeMIeparyp,
YTHIU3AIHS
«TETUTOBBIX»
OTXOJIOB C
WCTIOJb30BAHUEM
TEIJIOBOTO HAacoca,
YTHIH3ALHS
OMoOpraHNYECKOT
0 TOIUIHBA JJIS
BEIPAOOTKHU
«TETUIOBOW» U
JIEKTPOIHEPTUH

ITapoo6pa3zoBanue
M KOHJCHCalus.
HUcnapenue u
KUTICHHE.

YaenpHas TerioTa
napooOpa3zoBaHUs.
Hacepimennsie u

14

HabmioneHrne CBOWICTB HACHINIEHHBIX MApOB, MaJbIX
nedopManui, MpOBEJACHHE KOCBEHHBIX H3MEPEHHH
YAETbHON TEMJIOTH IIIaBJICHHUA JIbAa, aOCONIOTHOM
BIIQYKHOCTH

BO3/1yXa, koapdurmeHTa

MOBEPXHOCTHOTO  HATsDKeHWs, Mmoayns  IOwnra.
N3ydyenne 3aKOHOMEPHOCTEH HCTAPEHUS] W KUTICHUS

)KI/I,Z[KOCTeﬁ, B TOM YHMCJIC KUIICHUS ITPHU NOHMKCHHOM

Bbutnuoreka IIOK
https://m.edsoo.ru/7f41bf72
POII
https://resh.edu.ru/subject/lesson

[3741/start/78608/

OcCHOBHAas 4acThb
https://resh.edu.ru/subject/lesson

Crioco0CcTBOBATH BOCIIUTAHUIO
UCHHOCMU HAYYHO20 NO3HAHUS
yepes CO3/aHKeE
po(GOPUCHTAIIIOHHO 3HAYUMBIX
MPOOJIEMHBIX ~ CHUTYallMd  JIIs
pelIeHUs] KOTOPBIX HEOOXOTUMO

NPUMEHAMb HABBIKU HAOIIOeHUs],



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/2594/main/

HEHACHIIICHHBIC
napel.
KauectBennas
3aBUCUMOCTD
IJIOTHOCTH u
JIaBJICHUS
HACBIIICHHOTO
mapa oT
TEeMIIepPaTyphl, WX
HE3aBHUCHMOCTb OT
00BéMa
HACBIIIICHHOTO
napa.
3aBUCUMOCTD
TeMIIepaTypbl
KUIIEHUS oT
JIaBIICHHS B
JKHAJIKOCTH.
Brnaxxuocts
BO3/yXa.
AOcomoTHas u
OTHOCHTEJIbHAS
BJIAYKHOCTb.
Teépnoe TEJIO.
Kpucranmmueckue
u amop(dHBbIe Terna.
AHu3oTponus
CBOIICTB
KPHCTAJJIOB.
IInaBnenne u
KPHUCTaJLTH3AIIHS.
VnenpHas TerioTa
IJIABJICHUS.
Cyonumarusi.
Hedbopmannu
TBEPAOIO Tena.

JTaBJICHHH, HarpeBaHus u IUTaBJICHUS
KPUCTAITUIYECKOT O BEIIIECTRA, KamWUISIPHBIX
SIBIIGHWH, cMmauuBaHus. lIpoBeneHHe OMBITOB C
MBUIBHBIMM ~ TUIEHKaMu. MccliemoBaHue  MOJEIH
HEHbIOTOHOBCKOM KHUAKOCTH. PemnieHue pacu€THbhIX
3aJ1ad C SBHO 3aJIlaHHOW W HESIBHO 3aJaHHOM
(hm3nIecKoil MOJENBIO ¢ NCIOIh30BAHHEM OCHOBHBIX
3aKOHOB ® (opMysn MONEKyIsIpHOW (U3UKH W
TEpMOJMHAMUKU. PelleHne KayecTBEHHBIX 3ajad,
TpeOYIOMIX MPUMEHEHHUS 3HAHUH M0 MOJICKYILIPHON
¢uzuke u TepmoanHamuKe. OOBSICHEHHE OCHOBHBIX
MPUHIIMIIOB ~ CTPOCHHUS  JKUJKUX  KPUCTAIUIOB,
MOJTyYEHUS COBPEMEHHBIX MaTepuasoB.
OnpeneneHre yCIOBUH TNPUMEHUMOCTH MOJEJeH
(u3MUEeCKHX TeNl M NPOLECCOB (SBICHHUN): MoJenen
rasa, >KUIKOCTH U TBEPIOTO (KPUCTATLITUYECKOTO)
Tena, WICAIFHOTO Ta3a. DBrINONHEHHE YYeOHBIX
3aJaHUil Ha aHAJN3 TEIUIOBBIX MPOLECCOB (SIBICHIMIA)
C HCHOJIF30BaHHMEM OCHOBHBEIX moyioxkenuit MKT u
3aKOHOB MOJIEKYJISIPHOW (DU3HKH U TEPMOJUHAMUKU:
CBS3b JABJCHMS UACAJIBHOrO ra3a ¢ KOHLEHTpalHueu
MOJIKYI W €ro TeMmIepaTypod, ypaBHEHUE
MenneneeBa—KnaneiipoHa, HIEPBBIN 3aKOH
TepMonuHamMuKku. PaGora B Tpymmax — TpH
00CyXJIEHUU BOTIPOCOB MEXIPEAMETHOTO XapaKTepa
(mampumep, mno Teme «TemnooOMeH B KHBOUH
TIPUPOICY)

[2594/main/

OcHOBHas 4acTh_Ha 2.24 MUH,;
3.50https://resh.edu.ru/subject/le
sson/2989/main/

HAKONLCHUSL U CUCMeMAMU3AYUL
gaxmos.



https://resh.edu.ru/subject/lesson/2594/main/
https://resh.edu.ru/subject/lesson/2989/main/
https://resh.edu.ru/subject/lesson/2989/main/

Pactsxenue u
cxarue.  CrBur.
Monyns  IOmra.
IIpenen ympyrux
nepopmanuii.
Tennosoe
pacupenue
JKUJIKOCTEN "
TBEPABIX TeI,
00BEMHOE u
JTUHENHOe
pacupeHue.
AHrapMoHHU3M
TEIUTOBBIX
KoJIEOaHUI YaCTHI]
BeIlleCTBa KakK
MPUYIHHA
TEILUIOBOTO
pacupeHuss Te
(Ha KaueCTBEHHOM
YpOBHE).
[IpeobpazoBanue
SHEPTrUu B
(ha3zoBbIX
nepexoax.
YpaBHenue
TEILUIOBOTO
Oamanca.
IToBepxHOCTHOE
HATSDKCHHE.
Koaddpunment
MTOBEPXHOCTHOTO
HATSDKCHHUS.
Kanunnsapusie
SIBJICHHSL.
JlaBneHnue 1 (O




HCKPUBJIEHHON
MOBEPXHOCTHIO
JKUJIKOCTH.
Dopmyia
Jlannaca.
Texnuyeckue
yCTpoiicTBa u
TEXHOJIOTHYECKHUE
MPOLIECCHI:
JKUJKHE
KPHCTaILIbL,
COBpPEMEHHBIC
MaTepHabl

Hroro no pazneny
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Paznen 4. DJIEKTPOAUHAMMKA (54 yaca

4.1 | Duexrpuyec
KO€ TIoTIE

OnexTpuzanus Ten
U €€ TPOSIBICHUS.
DNeKTpUUECKUM
3apan. [IBa Buaa
IEKTPUIECKUX
3apsAI0B.
[IpoBoaHMKH,
TURJICKTPUKH |
MOJTYTIPOBOJHHUKH.
DneMeHTapHBIH
JJIEKTPUYECKUI
3apsi. 3akoH
COXpPaHEHHUS
3IEKTPUUECKOTO
3apsza.
Bzaunmoneiictue
3apsI0B.
Toueunsle
3apSJIBI. 3akoH
Kynona.

24

IIpoBeneHrne KOCBEHHBIX M3MEPEHUH M OIBITOB IO
MPOBEPKE MPEJIOKEHHON THIOTE3bl MPH WU3Y4YCHUU
B3aMMOACHCTBUS 3apsKEHHBIX Tell, 3apsna
KOHZEHCATOpa, IOCIEI0BaTEIbHOTO  COEAMHEHUS
KoHIeHcatopoB. OmpeneneHue aOCOMIOTHBIX U
MOTPEIIHOCTEH HU3MepEeHui

OreHka rpaHMmIL

OTHOCHTEIIBHBIX
(usmueckux BEJINYHMH.
norperHocTeil. Habmonenne npespalieHns yHepruu
3apsHKEHHOI0 KOHJIGHCATOpa B SHEPIHIO H3ITyUYCHHS
CBETOJMO/a, MCCIEN0OBAHUE pa3psia KOHAEHcaTopa
qepes pe3ucTop.

BHCKTpOéMKOCTI/I IIJIOCKOT'O KoHACHCATOpa oT

N3yuenue 3aBUCUMOCTHU
IUIOINAAN TIIACTHH, PACCTOSHHA MEXIy HHMH |
JIUDJIEKTPUYECKON Uzyuenue
KapTUH JIMHAA HaMpsDKEHHOCTH  DJIEKTPUYECKOI0
MOJII TOYEYHOTO 3apsifa, PaBHOMEPHO 3apsKEHHOU
cepbl, paBHOMEPHO 3apsDKEHHOTO MO 00BhEMY Imapa,

OPOHUITACMOCTH.

PaBHOMEPHO 3apsHKEHHON OECKOHEYHOH TNIOCKOCTH U

SKBUIOTEHIIMAIbHBIX IIOBEPXHOCTEM. Pemenne

pacu€THBIX 3aJa4 C SBHO 33JaHHOM U HESIBHO

Bubnuoreka IIOK
https://m.edsoo.ru/7f41bf72
Komnexuus [{TOP
http://school-collection.edu.ru/ ;

https://edsoo.ru/

POII
https://resh.edu.ru/subject/lesson
/5899/start/48723/

Iondop COOTBETCTBYIOIINX
TEKCTOB IJISl YTEHHS, 3a4ad I
pemIeHus], NpOOJICMHBIX CUTYaINH
JUISL TIPOZIOJDKEHHS OCMbICTEHUSA

UCHHOCMU HAYYHO20 NO3HAHUA:

(dbopmupoBanus HABBIKOE
Kpumuueckozo MbluineHus,
onpeoenenus 00CMOoBepHOIl
HAy4HOU ungopmayuu u
Kpumuku AHMUHAYYHBIX
npeocmaegienuil.



https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/

DneKTpuIecKoe
rnoJe. Ero
JIeiCTBUE Ha
9JIEKTPUYECKHE
3apsabl.
Hamnpsoxénnocts
3JIEKTPUUYECKOTO
nmons.  IIpoOHsrit
3apsz. JIuaun
HaIpSHKEHHOCTH
3JIEKTPUYECKOTO
OJISL.
OnHoposHOE
3JIEKTPUYECKOE
roe.
[ToTeHunanbHOCTH
3JIEKTPOCTATUYECK
oro OJIAL.
Paznocts
MOTEHLMAJIOB U
HanpsbKEHUe.
[TorenuumansHas
SHEprus 3apsga B
3JIEKTPOCTATHYECK
oM rnoJje.
[Torenuunan
3JIEKTPOCTATHYECK
oro moys. Cassb
HaIpsSHKEHHOCTH
MoJii W Pa3HOCTU
MOTEHLMAIOB ISt
3JIEKTPOCTATHYECK
oro mont (Kak
OJHOPOJHOI0, TaK
u
HEOJTHOPOIHOTO).

3aIaHHON (PU3MYECKOW MOJENBIO C MCIIOIE30BaHIEM
OCHOBHBIX 33aKOHOB M ()OPMYJI DIEKTPOCTATHKH.
Pemenne  kauyecTBEHHBIX  3a7ad  TPEOYIOMIMX
MPUMEHEHHUS 3HAHUH 1o JJIEKTPOCTATHUKE.
OObsicHEeHHEe yCTpOWCTBA M TPHHIMIA JEHCTBHS
9JeKTPOCKONA,  3JIEeKTPOMEeTpa,  KOHJEHCATOPOB,
reaeparopa Ban me I'paada. OOwscHeHHE DPaOOTHI
3IIEKTPOCTATHYECKOI 3aIINTHI, 3a3eMJICHUA
AIIEKTPOTIPHOOPOB. Omnpenencuane YCITOBHIA
NPUMEHUMOCTH ~ MOJENeH  (M3MUECKHX  Te:
TOYEYHBIH 3apsi, OJHOPOJHOE IEKTPHUECKOE ITOJIE.
BeimonHenne  y4eOHBIX — 3aiaHWii  Ha  aHaU3
INEKTPUYECKUX IIPOLIECCOB (stBIICHUIT) c
UCTIONIb30BAaHUEM OCHOBHBIX ITOJIOKEHMH U 3aKOHOB
NIEKTPOAUHAMUKY: 3aKOH COXpPaHEHUS
NIEKTPUIECKOTO 3apsaa, 3aKOH Kymnona,
MOTEHIMAIbHOCTh  JICKTPOCTATHYECKOTO  TOJI,
NPUHLOUI  CYNEPIO3HUIUH  JIEKTPUUECKUX  ITOJIEH.
Ucnonp3oBanme |T-rexHomoruit mpm pabote ¢
JIOTIOJTHUTENbHBIMI MCTOYHHKaMU HH(QOPMAIMH O
TeMe, HX KPUTHYECKHH aHauM3 W  OLEHKa
JIOCTOBEPHOCTH




IIpunun
CyNepIo3UIIH
3IEKTPUUECKUX
HOJEH. Ilone
TOUEYHOTO 3apsa.
ITone paBHOMEpHO
3apsKEHHOM
cepsl. [ome
PaBHOMEPHO
3apsDKEHHOTO 110
00BEMY mapa.
Ilone paBHOMEpHO
3apsKEHHOU
6eckoHeuHOU
TUTOCKOCTH.
Kaptunel  nuHHHA
HaIpSHKEHHOCTH
9TUX MOJNeH H
SKBUIIOTECHIHAIbH
BIX TIOBEPXHOCTEH.
IIpoBoaHuKH B
AIIEKTPOCTATHUECK
OM 1oJze. YcioBue
PaBHOBECHS
3apsAI0B.
Jusnektpuku B
3NEKTPOCTATHIECK
oM ToJe.
Juanextpuueckas
MPOHHULIAEMOCTh
BEIIIECTBA.
Konnencarop.
DNeKTPOEMKOCTh
KOHJIEHCaTOopa.
DNeKTPOEMKOCTh
TUTOCKOTO




4.2

IlocTosHH
BIN
JNEKTPHYE
CKHM TOK.

KOHJIEHCATOopa.
ITapannensHoe
coelMHeHUe
KOHJICHCATOPOB.
ITocnenoBaTenbHO
e coelMHEeHUe
KOHJICHCATOPOB.
OHneprus
3apsHKEHHOTO
KOHJIEHCATOpa.
JlBmxenue
3apsKEHHOU
YaCTUIIBI B
OJIHOPOJHOM
SJIEKTPUUECKOM
ToJe.
Texuuueckue
yCTpoiicTBa u
TEXHOJIOTHYCCKHUE
TIPOIIECCHI:
3IEKTPOCKOTL,
AIEKTPOMETP,
AEKTPOCTATUYECK
ast 3aIuTa,
3a3eMJICHHE
NIEKTPOIPHUOOPOB,
KOHJICHCATOPHI,
rereparop Ban e
I'paaga

Cuna TOKa.
TlocTosiHHBIN TOK.
VYcnoBus
CYILIECTBOBaHUS
MOCTOSTHHOTO
3JIEKTPUYECKOTO
Toka. HcrouHuku

24

[MpoBeneHue NPSAMBIX HM3MEPEHHN CHIIBI TOKa U
HaNpsOKEHUs, KOCBEHHBIX H3MEPEHHUM YIEIbHOIO
SJ1C u

COITPOTUBJICHUA HUCTOYHHKA TOKa, IIPOBEACHUEC

COIIPOTUBJICHUA, BHYTPCHHETO
HCCIICIOBAaHUN 3aBUCHMOCTEH (PU3MUYECKUX BEITUYNH
U OIBITOB IO IPOBEPKE MPENJIOKEHHOW TUIIOTE3bI

npu N3y4YCHUU ueneﬁ IOCTOAHHOT'O TOKa.

Bubauoreka IIOK
https://m.edsoo.ru/7f41bf72
Bbank 3aJJaHuH o

(YHKIIMOHAJIBHOW TPAaMOTHOCTH.
http://skiv.instrao.ru/support/de
monstratsionnye-materialya/

dopmupoBaHue JINYHOCTH,
obnanaroieil mpeacTaBIeHueM O
COBPEMEHHOU HAYYHOU Kapmuie
MUpa, OOCMUICEHUSIX HAYKU U
MexHUKU, apeyMeHmupoB8aHHo
svipasicaroujet NOHUMAHUe

3HAYEHUA HAyKu 8 IHCU3HU



https://m.edsoo.ru/7f41bf72
http://skiv.instrao.ru/support/demonstratsionnye-materialya/
http://skiv.instrao.ru/support/demonstratsionnye-materialya/

TOKA.
Hanpsoxkenne U un
OJIC & 3akon
Oma fans ydacTka
LICTIH.
DnexTpuueckoe
COTIPOTHBIICHHE.
3aBUCUMOCTH
COTIPOTHBIICHUS
OTHOPOJHOTO
MPOBOJHUKA  OT
ero  JUIMHBI |
TJIOIATU
MOTIEPEYHOTO
CCUCHUS.

Y nenbHoe
COTIPOTHBIICHHE
BEIlleCTBA.
TlocnegoBaTenbHO
e, TMapauleibHOe,
CMeEIIaHHOE
COEIMHEHUE
MIPOBOIHHUKOB.
Pacuér
Pa3BETBIEHHBIX
ANEKTPUIECKUX
ueneil. Ilpasuia
Kupxroga. Padora
AIEKTPHYECKOTO
TOKa. 3akoH
Joxoyns-Jlenua.
MouHocTh
AIEKTPUIECKOTO
Toka.  TemuoBas
MOIIHOCTb,
BBIJC/ISIEMas  Ha

OmnpenencHne  aOCOMIOTHBIX M OTHOCHTEIBHBIX
MOTPENIHOCTE W3MEpPEeHUH (U3MYECKUX BEIHYHH.
Onenka  rpaHun  norpemHocreil.  M3ydeHue
KOPOTKOT'O 3aMbIKaHHUS TaJIbBAHUYECKOTO AJIEMEHTA U
OllGHKAa BHYTPEHHEro CONpOTHUBIECHMSA. PemreHue
pacuéTHBIX 3afay C SBHO 3aJaHHOM M HESBHO
3aIaHHON (PU3MYECKOW MOJIENBIO C MCIIOIE30BaHIEM
OCHOBHBIX 3aKOHOB M (DOPMYJ TOCTOSHHOTO TOKA.
Pemenne  KayecTBEHHBIX  3amad,  TPeOYOMHNX
NPUMEHECHNS 3HAaHUH W 3aKOHOB MOCTOSHHOTO TOKA.
OOBsCHCHHE YCTPOWCTBA W TPHHIHWIA JEHCTBUSA
ammepMmeTpa, BOJBTMETpa, peocTaTa, CuéT4uka
ANEKTPUYECKOW HHEpruu. BrimonHeHue y4eOHBIX
3aaHMi  Ha aHaJu3 DJIEKTPUYECKUX IPOLIECCOB
(siBJIEHUH) C UCTIONB30BAaHUEM OCHOBHBIX MOJIOXKEHUHN
U 3aKOHOB DJIEKTPOJMHAMUKU: 3aKOHBI Oma ams
yyacTKa LENH M A 3aMKHYTOH 3JEKTPHIECKOH
nenw, 3akoH Jxoymns—Jlenna. Pabora B rpynmax mpu
00CY>XIICHHUH BOIIPOCOB MEKIPEIMETHOTO XapaKTepa
(manpumep, mo TeMe «DIEKTPUUYECKHE SIBICHHUS B
TIPUPOICY).

PBII (Poccuiickast 31eKTpOHHAST
IKOJIa)
https://resh.edu.ru/subject/les
son/5901/start/

POCCULICKO20 obwecmea,
obecneuenuu e20 6e30nacHocmil,

2YMAHUMAPHOM, COYUANbHO-
IKOHOMUUECKOM pazsumuu
Poccuu.

VHunuupoBaHue M MOAJEPIKKA
TPYNIIOBOM  HCCIIENOBATEIbCKON
JeATeIEHOCTH 00yJaromuxcs
(paboTta B mapax W TpyHIax) BO
BpEMsI BBITIOJIHEHHS, B TOM YHCIIE
U J1abopaToOpHBIX paboT, uIs
BOCIIUTAHHUS YEeHHOCHU HAYYHO2O0
nO3HaHus ~ Yepe3  CO3JaHue
Npo(OPUCHTALMOHHO 3HAYUMBIX
NpoOJIEMHBIX ~ CUTyauud  Juis
penieHnuss KOTOPBIX HEOOXOAUMO
NpUMeHAMb HABbIKU HAOIIOOEHUS,
HAKONJEHUs U cucmemMamusayuu
gaxmos.




pesucrope. D/1C u
BHyTpEHHEe
COTIPOTHBIICHHE
UCTOYHUKA TOKA.
3akoH Oma [id
MOJIHOM
(3aMKHYTOIH)
3JIEKTPUUYECKOI
nend. MOIIHOCTD
HUCTOYHHKA TOKAa.
Kopotkoe
3aMbIKaHHE.
Kongencatrop B
Lenu
MOCTOSIHHOT'O
TOKa.
TexHuyeckue
yCTpoiicTBa u
TEXHOJIOTHYECKHUE
TIPOIIECCHI:
ammepmerp,
BOJIBTMETD,
peocTaT, CU€TYUK

3IEKTPUYECKOMN
SHEePTUU
4.3 | Toku B | DnekTpuyeckas [IpoBenenue KOCBEHHBIX HU3MEpEHUi n  bubmmorexa [JOK ®opMUpPOBAHUE JINYHOCTH,
pa3iuyHbl | MPOBOJUMOCTH HCCIIe/IOBAaHUN 3aBHCHMOCTEH Mexay (usmueckumu | https://m.edsoo.ru/7f41bf72 obJiaiaronie mpeICTaBIeHUEeM O
X cpemax Pa3InYHBIX BEJIMYMHAMU IIPU M3Y4YEHUM IIPOLECCOB IpoTeKaHus = baHk 3amanHuii no COBPEMEHHOI Hay4YHO! KapTHHE
BEIIIECTB. ANIEKTPUYECKOTO TOKAa B METaJUIax, MEKTPOIUTaX M (QYHKIMOHAIFHOW TPAMOTHOCTH. | MHpPA, JOCTHXCHUAX HAYKH U
DeKTpOHHAs nonynpoBogHukax. Omnpenenenne abGcomoTHeIX W http://skiv.instrao.ru/support/de | TexHHKH, apryMEHTHPOBAHHO
MPOBOIMMOCTh OTHOCHTEJIbHBIX MOTPEeITHOCTEH n3Mmepenuii = monstratsionnye-materialya/ BBIp@XKAIONICH TOHUMaHHUE
TBEPIIBIX (hu3nIecKux BEJIMYHH. Ornenka TpaHUIl 3HAYCHUS HAYKU B )KU3HU
METaJLIOB. HOTPEIIHOCTEN. HabGmonenue anektponusa, POIL (Poccuiickas aneKTpOHHAs | POCCHUICKOro 0OLIeCTBa,
3aBUCUMOCTb U3y4eHHE u 00bsICHEHUE MPOBOJMMOCTH | ILIKOJIA) obecrieueHnH ero 6e30MacHOCTH,
COIIPOTUBJICHHUS 3JICKTPOJINTOB, 9KCIIEPUMEHTAIbHOE myuenue | https://resh.edu.ru/subject/les | rymamurapHOM, COlMANBHO-

MCETaJIJIOB OT

3aKOHOB  3JJICKTPOJIU3a CDapa)Jeﬂ. CHATHE BOJBT-

OKOHOMHYCCKOM PA3BUTHUUN



https://m.edsoo.ru/7f41bf72
http://skiv.instrao.ru/support/demonstratsionnye-materialya/
http://skiv.instrao.ru/support/demonstratsionnye-materialya/

TEMITEPaTYPHI.
CBepXIpoBOIUMO
CTb.
OnexTpuyueckuit
TOK B BaKyyMe.
CaoiicTBa
3JIEKTPOHHBIX
IyYKOB.
ITonynpoBoaHUKH.
CoOcTBeHHAS 1
pUMecHast
MPOBOIUMOCTh
MOJIYIIPOBOJHUKOB
. CoiicTBa p-n-
nepexoa.
ITonynpoBonHUKO
BEIC TIPAOOPEI.
DNEeKTpUUECKUM
TOK B
3NEKTPOJIHUTAX.
DJEeKTPOIUTHIECK
ast IUCCOIHANHS.
DNEKTPOIH3.
3axonsl Qapanes
JUTS DJIEKTPOJIN3A.
OnexTpudecKuit
TOK B ra3zax.
CamoCTOSITeIIbHBI
Hu
HECaMOCTOSITENIbH
Bl pa3psa.
Paznuynbie TUIBI
CaMOCTOSITEIEHOTO
paspsina. MonHus.
IIna3ma.
TexHuuyeckue

aMIIepHON  XapakTepucTHKH nuona. CpaBHEHHE
MPOBOJIMMOCTH  METAJUIOB M IIOJIyIIPOBOIHUKOB.
H3ydyenue WCKpOBOro paspsiaa M HPOBOJAUMOCTH
Bo3nyxa. PemieHume pacu€THBIX 3agad  C  SIBHO
3aJlaHHOI M HESIBHO 3aJlaHHOW (DPU3UUECKOIT MOZIEIBIO
C HCIOJIb30BAaHUEM 3aKOHOMEPHOCTEH MOCTOSHHOTO
TOKa B Pa3IMYHBIX cpenax. PelreHne KauecTBEHHBIX
3ajgad, TpeOyOMNX NPUMEHEHUS 3aKOHOMEPHOCTEH
MOCTOSIHHOTO ~ TOKa B PasiNMYHBIX  Cpeaax.
OOBsCHCHHE YCTPOWCTBA W TPHUHIHWIA JEHCTBUSA
ra30pa3psIHBIX JIAMII, SJIEKTPOHHO-IIy4eBOH TpyOKH,
MOJTYTIPOBOJJHUKOBBIX IpUOOpPOB: JMoza,
TpaH3ucTopa, ¢poroauona, ceeronuoaa. OObsICHEHUE
CYyTH TIpOLIECCOB: TalbBaHWKH, pa(UHUPOBAHMS
MeId,  BBIUIABKM  aJIOMUHHS,  OJIEKTPOHHOU
MHUKPOCKOIIUH

son/5901/start/

Poccun




YCTpOICTBa U
MNPaKTHYECKOE
NpUMEHEHHE:
ra3opaspsiiHble
JIaMIIbI,
JJIEKTPOHHOIYYEeB
as TpyOKa,
MOTYTIPOBOJHUKOB
BIe TIPUOOPEIL:
JIMOJI, TPAH3UCTOP,
tdoronmon,
CBETOHO,
rajabBaHUKa,
paduHupoBaHue
MCIHU, BbIIIJIaBKa
AIFOMUHMSA,
3JIEKTPOHHAS
MHKPOCKOTINS

Hroro no pazueny 54

Paznen 5. DUSHUECKUN MPAKTHKYM (16 1)

5.1 | ®usnueck = CrocoObl 16

u HU3MEpEHUs
MPAaKTUKYM | (HU3MYECKUX
BEJINYNH c
HCTIOb30BaHUEM
AHAaJIOTOBBIX u
UPPOBBIX
HU3MEPHUTENBHBIX
pubopoB u
KOMITBIOTEPHBIX
JaTYNKOBBIX
CUCTEM.
AGconmoTHEIE |
OTHOCHTEJbHBIE
MOTPEIIHOCTH

16

IIpoBeneHuEe KOCBEHHBIX U3MEPEHUH, UCCIEA0BaHUN
3aBUCHMOCTEH (DU3MYECKUX BEJIWYWH, IPOBEpKa
Npe/IOKEHHBIX ~ TunoTe3  (BIOOp u3  pador,
OTIHMCaHHBIX B TEMaTU4YEeCKUX paszenax
«Y4eHndecKui JKCHEPUMEHT, JabopaTopHbIE
paboTHI, MPAKTUKYM>))

PaL

TOTOBHOCTh U CIIOCOOHOCTH
K 00pa3oBaHUIO

¥ caM000pa3oBaHUIO B 00JIaCTH
(¢M3MKM Ha TPOTSHDKEHWH BCeH
JKU3HU (TPYAOBOE BOCIIMTAHME)




HU3MEpEHUI

¢dusndeckux
pennunH. OneHka
TpaHMUII
MOTPELIHOCTEN
HUroro mo paznmery 16 16
PesepBHOE Bpems 20 0
OBIIEE KOJMYECTBO YACOB 170 8 16
10 TIPOTPAMME
11 KJIACC
Ne H IIporpmmHoe KoaunuecTBo yacon OcHOBHBIE BU/IbI 1eSITEIbHOCTH 00yYaI0INXCs DeKTpoHHbIe (HHPPOBbIE) Cas3b ¢ paGoyeil nporpammoii
n/n AMUMEHO coepikanue Bcero oOpa3oBarejibHbIE pecypchl BOCIHTAHUA (Ue1eBbIe
BaHue Konr | Ilpakr OPHEHTHPbI Pe3yJIbTATOB B
pasjieaos poiib | HYECKH BOCNIINTAHNY, PA3BUTHA
nTem HbIE e JHYHOCTH 00y9aI0NINXCH)
nporpam
MBI pa6otr  padot
bI bl
Pazaen 1. QJJIEKTPOJANHAMMUMKA (27 yacoB)
M Bsaumonaeiicteue 14 1 0 [IpoBenenne KOCBEHHBIX M3MepeHHU cHIbl Amriiepa, | bubmmoreka [IOK WHunuupoBanue U noauepxka
arHUTH
1.1 IIOCTOSIHHBIX NpOBEJICHUE HCCIe0BaHus 3aBHCUMOCTed Mexay | https://m.edsoo.ru/7f41c97c TPYIIIIOBOH HCCIIEOBATEIBECKOM
oe ToJie
MarHuTOB u (hM3MYECKUMH BEJIHMYUHAMU W OIBITOB IO MPOBEpKE JESTeTFHOCTH 00yYaroIIuXCs

MIPOBOJHUKOB €
TOKOM.
MarsauTHoe noJe.
Bexkrtop
MarHuTHOM
WHIYKIIAH.
IIpuHuun
CyNepIo3uuu
MarHUTHEIX
MOJICH. JInaun
MarHUTHOH
AHIYKIHH.

HpeZ[HO)KeHHOﬁ THMHoTE3bl NPHU HU3YYCHUUN ,I[CI7[CTBPI$[

HNOCTOSHHOTO ~ MarHUTa Ha PaMKy C  TOKOM,
B3aMMOJICHICTBHS MPOBOJHHKA C MAarHUTHBIM IOJIEM.
Omnpenenenrie  aOCONIOTHBIX W OTHOCHUTENLHBIX
MOTPEIIHOCTEH WM3MEpPeHUH (U3NIECKUX BEITHYHUH.
TpaHuI]

MAar"HuMTHOTO IIOJII IIOCTOAHHBIX MAarHUTOB, CBOMCTB

Ornenka norpemHoctedl.  MccnenoBanue
(heppOMarHeTHKOB. Onpenenenue yCIIOBUH
MPUMEHUMOCTH MOJIEIH OJHOPOAHOIO MAarHUTHOIO
OmpeneneHre  HamnpaBiI€HUS  WHAYKLHUU
MarHUTHOTO TOJsl TMPOBOJHUKA C TOKOM  CHJIBI

Awmmnepa u cunsl Jlopenna. 3ydyeHue kapTHUHBI JIMHUNA

I10JIA.

Poccuiickas snekTpoHHas mkosia
https://resh.edu.ru/subject/lesson/
3806/start/46748/

Poccuiickas aneKTpoHHas 1IKOJIa
https://resh.edu.ru/subject/lesson/
4908/start/96375/

(paboTa B mapax u rpyImmax)

BO BpPEMs BBITIOJIHEHUSI, B TOM
4uciIe U JIAOOpaTOPHBIX PadboT,
JUIsl BOCIIUTaHUS

UEHHOCIU HAYYHO20 NOZHAHUA
4yepe3 Co3/laHue
poQOPUEHTAIMOHHO 3HAYUMBIX
MPOOJIEMHBIX CHUTYalUH ISt
peLIeHus! KOTOPBIX HEOOX0ANMO
NPUMEHSAMb HAGLIKU
Haba00eHus, HaKONaeHus U
cucmemamuzayuu Gaxmos.



https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/

MarnuTtHoe mone
MIPOBOJHHUKA c
TOKOM (TIpsIMOTO
MIPOBOJHHKA,
KaTyIIKA i
KpYroBOTo
BHTKQ). OrnbIT
Opcrema. Cuma
Awmriepa, eé
HampaBJIcHUE W
MOZYJb. Cuna
Jlopenna, eé
HampaBJIeHHE W
MOJYJb.
JBuxenue
3apsHKEHHOU
YaCTHULIBI B
OJTHOPOTHOM
MAarHATHOM IIOJIE.
Pabora CHJIBI
Jlopenua.
MarautHoe moJje
B BEILICCTBE.
deppoMarHeTuku
, napau
JIMaMarHeTHKH.
Texaumueckue
YCTpoOMCTBa u
TEXHOJIOTHYECKU
e MPOLIECCHL:
MIpUMEHEHNE
MTOCTOSTHHBIX
MAarHuTOB
AJIEKTPOMArHUTO
B, TecTep-
MYJBTUMETD,

MHAYKUMM  MAarHUTHOTO TOJS  MOJOCOBOLO H
MOJTKOBOOOPA3HOTO MOCTOSIHHBIX MarHuToB,
JUIMHHOTO ~ MPSIMOTO  NPOBOJHMKA,  3aMKHYTOTO
KOJBIIEBOTO MPOBOJHMKA, KATYyIIKH C  TOKOM.
OO0bsicHEHHE B3aUMOJICHCTBUSL IBYX MPOBOJIHUKOB C
TOKOM, JeilctBust cunbl JlopeHa Ha  HOHBI
anektponuTa.  HaOmromeHwe — OBIDKEHHS — ITydKa
3JIEKTPOHOB B MarHUTHOM HoJe. M3yuenue npuHuuna
JIEHCTBUS 3JIEKTPOU3MEPUTEIILHOTO mpubopa
MarHUTORJIEKTPUUECKON CUCTEMBI. Pewenue
pacuéTHBIX 3a7ady C SIBHO 3aJaHHOM U HESIBHO
3alaHHON (PU3MYECKON MOJETBIO C UCIOJIb30BAaHHEM
OCHOBHBIX 3aKOHOB M (pOPMYIN MO TeMe «MarHutHoe
noyie». PernieHne KadyecTBEHHBIX 3ajiad, TPEOYIOIINX
NIPUMEHEHUsI 3HaHUM 1o TemMe «MarHuTHoe moJey.
OObsicHEHHe YCTpPOWCTBA M MPUHIMINA JIEHCTBUS
3JIEKTPOMArHUTOB, TeCTEpaMyIbTUMETPA,
3JIEKTPOABUTATENS Sxo0m, YCKOpUTENEH
9JeMEHTapHBIX dYacTull. OOBsSCHCHHE IPUMEHCHHS
MOCTOSIHHBIX MarHuTOB

¢dopmupoBaHuEe

IOEHHOCTHOTO

OTHOLICHHUA K JOCTUKCHUAM

Poccun B dusuke
(marpuornyeckoe
BOCIIUTAHUE);

U TCXHUKC




QJIEKTPOABUTATEIL

b Sxoowu,
YCKOpHUTENHN
JJIEMEHTAPHBIX
YaCTHIL
1.2 | Dnextpom | SIBneHue 13 ITpoBenenue UCCIIEI0OBaHUS 3aBucuMocTel = bubmmoteka HOK oco3HaHWe NEHHOCTH HAyYHOM
arHUTHag | 3JIEKTPOMATHHUTH (M3MUECKUX BENMYMH M OMBITOB 1Mo mpoBepke | https://m.edsoo.ru/7f41c97¢c JIeSTeTbHOCTH, TOTOBHOCTb
MHIYKOAA | o UHIYKIWH. IPEJIOKEHHON TUIOTe3bl NPU H3YYEHUM SBJICHUS B IIpoliecce M3y4eHHs (DU3UKU
ITotok  BekTOpa JJIEKTPOMAarHUTHON WHTyKIWH. Omnpenenenue OCYILIECTBIISTH MPOEKTHYIO
MarHuTHOM WHAYKOHUH BUXPEBOI'O MAarHuTHOTO T10JI4. 1 UCCJICA0BATC/ILCKYIO
naaykiun.  JJ1C OnpezneneHue  aOCONIOTHBIX UM OTHOCHTENBHBIX JEATENIBHOCTh  MHIUBHUIYaJIbHO

UHIYKIUH. 3aKOH

AIEKTPOMAarHUTH
on WHAYKLHUH
®Dapanes.
Buxpesoe
ANEKTPHYECKOE
oJie. Toku
Dyxko. SAC
HHAYKIUH B
TIPOBOJTHUKE,

JIBUXKYIIEMCS B
OJTHOPOTHOM
MAarHATHOM IIOJIE.
[IpaBuno Jlenua.
NHAYKTUBHOCTE.
Karymixa
WHJYKTUBHOCTH B
LeTH
ITOCTOSTHHOTO
TOKa.  SIBneHue
CaMOMHIYKIINH.
SJ1C
CaMOMHIYKLIUU.
OHeprus
MarduTHOIO ITOJIS

MOTPEIIHOCTEl U3MEpPEeHU (U3MYECKUX BEITUYUH.
OueHka rpaHyll NOTPEMIHOCTEN. DKCIIepUMEHTAIbHOE
n3ydenre mnpasuna Jlenma. MccnemoBanue sBIeHUS
caMOMHIYKUUH, 3aBucumoctd DJIC caMOMHAYKLUU
OT CKOPOCTH M3MEHEHHUs CHIIBl TOKa B ILEMNH.
W3yuenne majgeHuMss MarHurta B AIIOMHHUEBON
(MemHOI) TpYyOEC. Cobopxka
3JIEKTPOMArHUTHOTO reHeparopa.

MOJIeNH
Pemienne
pacu€THBIX 3aJady C $BHO 33JaHHON M HESBHO
3aIaHHON (PU3MYECKON MOIEIBI0 C HCIOIb30BAHUEM
dbopmyn 1o  Teme
Pemenue

OCHOBHBIX  3aKOHOB U
«DIeKTpOMarHuTHAS HHIYKITUS.
Ka4eCTBEHHBIX 3ajad, TpeOymuX NpUMEHEHUS
3HaHUH MO0 TeMe «IJICKTPOMATHUTHAS HHIYKIHS.
MPUHIUIIOB  JIeHCTBHA

TECXHOJIOTHYCCKHUX

OObsACcHEHHE OCHOBHBIX

TEXHUYECKUX  YCTPOHCTB |
MPOIIECCOB, TaKWX KaK: HWHIYKIMOHHAS  II€Yb,
COJICHOHMJI, 3allldTa OT O3JCKTPU3AIMK T IpHU
IBHKEHMH B MAarHuTHOM 1oje 3emum. PabOora B
rpymnmnax npu
MEKIIPEIMETHOTO XapakTtepa (Hampumep, Mo TeMe

00CyXIeHNN BOIIPOCOB

«DNEeKTPOMarHUTHBIE SIBJIICHHS B IPUPOJIE))

U B IpyIIe (ueHHOCTH

HAY4YHOI'0 NO3HAHUS);



https://m.edsoo.ru/7f41c97c

KaTyIIKA c
TOKOM.
DNeKTPOMAarHUTH
oe ToJie.
Texunuueckue
yCcTpoiicTBa u
TEXHOJIOTHIECKH
e TIPOIIECCHI:
WHAYKIHOHHAS
IeYb, COJICHOW],
3ammra oT
BJIEKTPU3ALIH
Tem npu
JIBHDKCHUH B
MarHUTHOM TI0JIie

2

3emaun
HWroro no paznmery 27
Paznen 2. KOJIEBAHUS U BOJIHBI (60 yacoB)
2.1 | Mexanuu KomnebaTenpHas 10
ecKHue crcTeMa.
konebann | CBoOOIHEIE
i KoJIeOaHus.
l'apmonunueckue
KOJIeOaHus.
Kunemarnueckoe

U JAHAMUAYECKOE
OIMCcaHue.
OHepreTnyecKkoe
onucaHue (3aKOH
COXpaHEeHHsI
MEXaHU4eCKOoi
sHepruu). BeiBon
JTUHAMHAYECKOTO
OIUCAHUS

TapMOHHNYCCKUX

1

HpOBeHeHI/Ie KOCBCHHBIX HSMepeHHﬁ, HUCCICAOBAHUA
3aBHCUMOCTEI MCKIAY (I)I/ISI/I‘ICCKI/IMI/I BCIIMYMHAMHU H
OIIBITOB IO IMPOBEPKE HpeZ[J'IO)KCHHOﬁ TUIOTE3bl IPU
N3y4YCHUU KoJIeOAHUNM HHUTSHOTO W MPYXXHUHHOTO

MasTHHKOB,  BBIHYXJICHHBIX M  3aTyXarol[uX
MEXaHHUYECKUX KoJiebaHu. Onpenenenue
aOCOJIFOTHBIX W OTHOCHUTENIBHBIX  ITOTPEHIHOCTEH

n3MepeHuit ¢usnueckux BenuunH. OIEHKA TPaHHUIL

MOTPEIIHOCTEM. Hab6nronenue HE3aBHUCHUMOCTHU
mepuoja MajbIX Kone0aHMH Tpy3a Ha HHUTH OT
aMIUIUTYABl. OKCIIEpPUMEHTAJIbHASL MPOBEPKA 3aKOHA
COXpaHCHHS JSHEPrHMH IIPU KOJICOaHUSIX Trpy3a Ha
npyxkuHe. HabGmonenue pesonanca. OmnpenesieHne
YCIOBUM MPUMEHHUMOCTH MOJENU MaTeMaTHYECKOTO
MasiTHUKa M UACAIBHOTO0 NPYXUHHOIO MasTHUKA.
Pemienne pacu€THbIX 3a7a4 C SBHO 3aJlaHHOW U
HEABHO  3aJlaHHOM

¢u3ngyeckoil  Momempl0  C

bubamoreka [JOK
https://m.edsoo.ru/7f41c97c

Poccuiickas anexTpoHHas 1KoJIa
https://resh.edu.ru/subject/lesson/
4907/start/78497/

W3yyenne mnpuHOMna padoTHI

Ppas3IMIHBIX pudopoB u
MEXaHHU3MOB, YTO  IIOMOXET
MIPOJIOIKUTH IKo102UUECKOE
eéocnumanue npumeHenue

BHAHUL eCMeCMBEeHHbIX HAYK OJis
PA3yMHO20, bepesicnusoeo
npupoooOnoIb308aHus 6 Oblmy,
00UjecmeenHoOM nPOCMpPancmse.



https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/4907/start/78497/

KoJIeOaHul M3 HX
JHEPrEeTUUCCKOTO
i
KHHEMATUYECKOT
0 OIHCAHMS.
AMmnutyna u
¢daza xomeOaHMIA.
CBs3b
aAMILTUTY B
KoJIeOaHuH
HUCXOJTHOU
BEJIMYUHEL C
aAMIUTUTYIaMHU
KoJeOaHui eé

CKOPOCTH i
YCKOPCHUS.
[epuon u
4acToTa
KoJIeOaHUI.

Ilepuon  manbix
CBOOOIHBIX
KoJeOaHui
MaTeMaTH4eCKOT
0 MasITHHUKA.
Ilepuon
CBOOOHEBIX
KoJieOaHui
MIPY>XKHHHOTO
MasITHUKA.
IlonsTue o
3aTyXaroInuX
KOJICOaHUSX.
BriHy)XeHHBIE
KoJIeOaHus.
Pesonanc.
PesonancHas

UCIIONB30BAaHUEM OCHOBHBIX 3aKOHOB M (hOPMyI IO
Teme «MexaHndyeckue — KoieOaHus».  Perienue
KaueCTBEHHbIX 3aJady, TpPeOyIOUMX MNPUMEHEHHUS
3HaHMH 10 TeMe «MexaHudeckue KoJeOaHus».
OObsicHEeHHe YCTPOWCTBa W NPHHLUNA JEHCTBUS
METPOHOMa,  YacoB,  Kauelied,  MY3bIKAIbHBIX
HHCTPYMEHTOB, ceiicMorpada. McmonbzoBanme IT-
TEXHOJOTHA mpH paboTe ¢ JONOJHHUTECIbHBIMH
UCTOYHMKaMH  HHQOpMamud 1Mo  TeMe,  HX
KPUTHYCCKHI aHAIN3 U OLICHKA TOCTOBEPHOCTH




KpuBas. Bnusiaue

3aTyXaHHs Ha
BHJ] PE30HAHCHOU
KpUBOH.
ABTOKONCOAHMS.
Texunuueckue
YCTpoOMCTBa u
TEXHOJIOTUYECKH
e MPOLIECCHI:
METPOHOM, Yachl,
Kavey,
MY3bIKaJIbHbIE
HHCTPYMEHTBI,
ceiicmorpad

2.2 | 3pextpom = KomebarenbHbiii 15 [TpoBeneHne KOCBEHHBIX U3MEPEHUI U McCIeIOBaHUsA =~ bubiamoTeka HOK MUzyuenme mpumHIUTAa pabOTHI

arHuTHBIE | KOHTYP. 3aBHUCHMOCTEH (pU3MYecKux BeJIMYMH Npu m3ydeHuw | https://m.edsoo.ru/7f41c97c Pa3TUYHBIX npudopoB "
konebanust | CBOOOHBIC JNEKTPOMATrHUTHBIX KoneOaHui u nernei MEXaHHU3MOB, YTO  TOMOXET

3JIEKTPOMArHUTH nepeMeHHOro Toka. OmpeneneHue aOCOMIOTHBIX W | Poccuiickas 3NMeKTpOHHAS IIKOJNA | IPOJODKUTH IKoN02UUECKOe
ble KOJIcOaHUs B OTHOCHUTEIIbHBIX MOTPEITHOCTEH n3Mepenunt | https://resh.edu.ru/subject/lesson/ = éocnumanue npumenenue
U7icaabHOM busuyecKux BCJIMYUH. Ouenka rpanun | 4907/start/78497/ SHAHUU ecCMecmeeHHbIX HAYK OJiA
KoJie0aTebHOM norperHocteil. M3ydeHue ycTpoiicTBa M PUHIIMIA PazyMHO20, bepearciuso2o
KOHTYpE. neficTBus Tpanchopmaropa. Habmnronenue HPUPOOONOIL306aHUSL 6 OblMY,
dopmya 3JIEKTPOMArHUTHOTO pe30oHaHca. Uzyuenne 00WeCmEeHHOM NPOCMPAHCMEE.
Tomcona. Cas3b OCIJUIOTPAMM  DJIEKTPOMArHUTHBIX  KOJEeOaHUi.
AMIUTATYIBI Perienre pacu€THBIX 3a4ay C SIBHO 3aJaHHON
3apsiia HEeSIBHO  3aJaHHOM  (U3MYECKOM  MOJENBI0 €

KOHJIEHCAaTopa C
aMIUIUTY 101
CHJBl  TOKa B
KoJieOaTeIbHOM
KOHType. 3aKkoH
COXPaHCHHSI
SHEPTUU B
HJCaTbHOM
KoJIe0aTeIbHOM
KOHTYpE.

UCIIONB30BAaHUEM OCHOBHBIX 3aKOHOB U (OPMYIN IO
TeMe «DJEKTpPOMarHuTHbIE —KojeOaHus». Pemenue
KaueCTBEHHBIX 3aJad, TpPeOYyIOUMX NPUMEHEHHUsS
3HaHUU 1O TeMe «DJIEKTPOMATHUTHBIC KOJICOaHHS».
CpaBHeHHE MEXaHMYECKUX M JIEKTPOMArHUTHBIX
kosebannii. OOBACHEHHE YCTPOHCTBA M MPHHIIMIIA
JEUCTBHS  DIIEKTPHUUYECKOTO

3BOHKaA, reseparopa

MEPEMEHHOTO TOKa, JIMHUT
OHpC,Z[eJ'IeHI/Ie YCJ'IOBI/Iﬁ MNPUMEHUMOCTU  MOACIH

nacajabHOI O KoJIe0aTeIbHOTO KOHTYpa. Anamusz u

JJICKTponepeaay.



https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/4907/start/78497/

3aryxaromme
3JIEKTPOMAarHuTH
ble  KOJIcOaHUs.
BrinyxacHHBIE
3JIEKTPOMAarHuTH
ble  KOJIcOaHUs.
[lepemennslit
TOK. MoImHoCTh
TIEPEMEHHOTO
TOKa.
AMIUTUTYTHOE U
JIEHCTBYIOIIIEE
3HAQUYCHUC CHJIbI
TOKa u
HampsHKEHUS IIpU
pa3nuuHOM
bopme
3aBHCUMOCTH
TIEPEMEHHOTO
TOKa OT BPEMCHHU.
CuHycoHIaTBHBI
A  IepEeMEHHBIH
ToK.  Pesucrop,
KOHJIEHCATOp W
KaTyImika
WHAYKTUBHOCTH B
LeTH
CHHYCOHUJAITBHOT
0 TIEPEMECHHOTO
ToKka. Pe3oHaHC
TOKOB. Pe3onaHC
HaIPSHKEHUH.
WneanbHbrit
TpaHchopMaTop.
IIpoussoactso,
nepenaya u

OLIEHKA TIOCIEACTBUI HCIOIB30BaHMSA PASITHMUHBIX
CII0CO00B MPOU3BOJCTBA HIEKTPOIHEPTHU C MO3ULUH
9KOJIOTHYECKOH 0e30IacHOCTH; IPeACTaBICHUH O
panMoHaIbHOM TPHUPOAOIOIB30BaHUH (B Ipolecce
MOATOTOBKH COOOIIEHNH, BBIIOJIHEHUI TI'PYMIIOBBIX
MIPOEKTOB)




moTpebieHne
3JIEKTPUYECKOM
SHEPTHUHU.
DKOJOTHYECKUC
pucKu npu
MIPOU3BOJICTBE
AIEKTPOIHEPTUH.
Kynstypa
HCIIOIb30BaHHS
ANEKTPOIHEPTUU
B IIOBCEIHEBHOM
KU3HH.
Texauueckue
YCTpOWCTBa u

TEXHOJIOTUYECKH
e MPOLIECCHI:
3JIEKTPUYECKUN
3BOHOK,
reHepaTop
HIEPEMEHHOTO
TOKa, JIMHUA
3NeKTpoIepesay
2.3 Mexaana | MexaHUYecKue 10 Habmonenne oOpa3oBaHust ¥ pacmnpocTpaHeHHs —buOmmoreka HOK | IMoxbop COOTBETCTBYIOIITIX
eCKHe U BOJIHBI, YCIIOBHS NONEPeYHbIX W MPOJOJIBHBIX BOJH, OTpaxxeHus u | https://m.edsoo.ru/7f41c97c TEKCTOB JUIsl YTCHUs, 3a1a4 JUls
JNMEKTPOM | HX NpeNoMIICHHs, HHTepdepeHuMH W Audpaxkuuu penreHus, pOOIEMHBIX
aTHUTHBIC = PacHpPOCTPaHEHH MEXaHMYEeCKHX BOJH, aKyCTHYECKOro pe3oHaHca, | Poccuiickas SJIeKTpOHHAs MIKONA | CUTyaUMd Uil TPOAOJDKCHUS
BOJIHBI s1. [lonepeunsie 1 CBSI3M TPOMKOCTH 3ByKa M BBICOTBI TOHa ¢ | https://resh.edu.ru/subject/lesson/ | ocmobicnenus yennocmu
MIPOA0JIbHBIC aMIUTUTYAONH M dacToTOoM KojeOanmil. WM3ydenme 4913/start/47383/ HayyHozo RO3HAHUA:
BouHbl. [lepuon, CBOWCTB  yIbTpa3sByka W  €ro  IpPUMEHEHHs. dbopmupoBanust HABBIKOG
CKOPOCTb HccnenoBanne CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: KpUumuueckozo MbluIenus,
pacrpocTpaHeH! OTpaxkeHHe, npesioMIIeHHE, MOJISIPU3ALIHSL, onpeoenenus 00CM06epHOIl
s ¥ JNTAHA BOJTHBI. nudpaxius, UHTEPPEPEHITHSI. OO6HapyxeHue Hayunoit  uHgopmayuu u
CaoiicTBa nH(paKpacHOro u yIbTPa(UOIETOBOTO H3ITYyUESHHUH. Kpumuku AHMUHAYYHBIX
MEXaHWYECKUX CpaBHeHHE MEXaHMYECKHMX U JJICKTPOMAarHUTHBIX npedcmasneHull.
BOJIH: BoJH. Ompezienienne ycIoBUi MPUMEHUMOCTH MOJIENN

OTpa’KEeHUE,

FapMOHquCKOﬁ BOJIHBEL. PelneHune KadeCTBEHHBIX



https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4913/start/47383/

MIPEIOMIICHHE,
uHTepdepeHnns
u mudpaxums.
3Byk. CkopocTh
3BYKa.
I'pomkocTh
3ByKa. BricoTa
toHa. TeMOp
3Byka. lllymoBoe
3arpsi3HEHUE
OKpYXKarouiei
CpeIBL.
DNEeKTPOMarHUTH
bIe BOJIHBI.
VYcnosus
H3Ty4YeHUS
JJIEKTPOMarHuTH
BIX BOJIH.
B3aumnas
OpHEHTALS
BekTOpoB B” , E~
,UB
3NEeKTPOMarHUTH
Oi1 BOJIHE.
CaoiicTBa
JIEKTPOMarHuTH
BIX BOJIH:
OTpaxxeHHe,
TIpeJIOMIIeHHE,
TIOJISIPU3ALIHs,
HHTEphEPEHITH
1 A paKIys.
[lxana
3IEeKTPOMAarHUTH
BIX BOJH.
IIpumenenue

3agad, TpeOyIOmMX NPUMEHEHHsS 3HaHWH IO TeMe
«MexaHW4YeCKHE M DJICKTPOMAarHUTHBIE BOJIHBI».
W3y4yenue mapameTpoB 3BYKOBOW BOJHBI. M3yueHne
pacnpocTpaHeHUsl 3BYKOBBIX BOJH B 3aMKHYTOM
npoctpancTBe. OObSACHEHUE yCTPOWCTBA M IPUHIMIIA
JIEWCTBHSI MY3BIKaJbHBIX HHCTPYMEHTOB, pajapa,
paguonpuEMHHKA, TEIEBU30pa, aHTEHHBI, TenedoHa,
CBY-neun. OO0BbscHeHNE YIIBTPa3BYKOBOU
JMarHOCTHKH B TEXHHKE " MEUIIHE.
Ucnonp3oBanme IT-rexHomormit mpu pabote ¢
JIOTIONTHUTENBGHBIME MCTOYHHKAMH HH(MOPMAIMH IO
TeMe, UX KPUTHYECKUIl aHalmu3 ¥  OLEHKa
JOCTOBEpHOCTH. AHanM3 MU OLEHKA IOCJIeACTBUH
ryMmoOBOI'O u QJICKTPOMAriuTHOI'O 3arpA3HCHUA
OKpyXarouiel cpeapl € IO3ULMHA 3KOJOTMYECKOU
0e30MacHOCTH; MPEACTABICHUH O palOHAIBHOM
MPUPOJONONE30BaHNN (B TIpOIlECCe IOATOTOBKHU
COOOIIEHNH, BBIIOJIHEHUHN TPYTIIIOBBIX TPOEKTOB)




2.4

Ornruka

3JIEKTPOMarHuTH
bIX BOJIH B
TEXHUKE U OBITY.
IIpuHUMIIBL
pPaanoCBS3H U
TENEBUACHMUSL.
Paguosnoxanms.
DIeKTpOMarHuTH
0€ 3arpsi3HEHUE
OKpYXKarouiei
cpeabl.
TexHnuueckue
YCTpOWCTBA U
MIPaKTUIECKOe
MIPUMEHEHUE:
MY3bIKAIbHBIE
HWHCTPYMEHTHI,
panap,
paIuonpuEMHUK,
TEJIEBU30D,
aHTEHHA,
teneon, CBU-
neyb,
YIIbTPa3ByKOBas
JTUAarHOCTHKA B
TEXHUKE U
MEIUIIHE
IIpsimonuneiHOE
pactipocTpaHeHH
e cBeTa B
OJHOPOAHOU
cpene. JIyu
cBera. ToueuHslit
HCTOYHUK CBETa.
OtpaxeHue
cBeTa.  3aKOHBI

25

HaGmiozienue ONTHYECKMX —SIBICHUH, IIPOBEIEHHE
KOCBEHHBIX U3MEPEHUH, UCCIIEI0BaHUS 3aBUCUMOCTEN
(DU3MYECKUX BENWYMH M ONBITOB II0 TPOBEpKE
[PENJIOKEHHOW TUIOTE3bl IIPU H3Y4YEHUH SIBICHUN
MPEJIOMIIEHHUS] CBETA HAa TPaHMLE Pa3lieNa IBYX Cpen,
MPEJIOMJIEHHS CBETa B COOMpAIOIIEH 1 paccenBaronien
JIMH3aX, BOJIHOBBIX CBOMCTB cBera. HalmoneHue
IIOJIHOT'O BHYTPEHHET0 OTPa)KEHUs, U3Yy4EHHUE MOJCIIU
cBeroBosia. [lomydyenue n3oOpaxkeHHs B CHCTEME U3

Bbubnnoreka IIOK
https://m.edsoo.ru/7f41c97¢c

Poccuiickas aneKTpoHHas 1IKOJIa
https://resh.edu.ru/subject/lesson/
3843/start/270825/

dopmupoBaHue JINYHOCTH,
passusarowell u npumeHsiowel
HaBbIKU Habaooenus,
HAaKONleHus U cucmemamuzayu
cucmemamusayuy gaxkmos,
OCMbLCTIeHUS onvima 8
ecmecmeeHHO-HAYYHOU

obracmu NO3HAHUA,

UCCAe008amenbeKoul



https://m.edsoo.ru/7f41c97c

OTpakeHUs
CBeETa.
IToctpoenue
n300paKeHU B
IJIOCKOM
3epKare.
Coepuueckue
3epKaina.
[Ipenomnenne
CBETA. 3aKOHBI
TIPETOMIICHUS
cBeETA.
AOGCOIOTHBIH
MoKa3aTejb
MIPEJIOMJICHUS.
OTHOCHUTEIBHBIN
IoKa3aTejb
TIPETIOMIICHUSI.
IlocTostHCTBO
4acTOTHl CBETa U
COOTHOIIIEHUE
JJIUH BOJIH HpI/I
nepexoie
MOHOXPOMATHYEC
KOT'O CBETa 4epes
TpaHUIly pasjiena
JIBYX ONITUYECKUX
cpea. Xon syden
B pH3Me.
Hucnepcus
ceta. CIOXHBIN
coctaB  Oenoro
CBeTa. Lser.
IlomHoe
BHYTpPEHHEE
OTpakeHHe.

IUIOCKOT'O 3€pKaJla U JIMH3bl, B CUCTEME U3 JIBYX JIUH3.
Konctpyuposanue TENEeCKOMMUYECKUX CHCTEM.
W3yuenne mnonspu3alluu CBETa, OTPAXKEHHOTO OT
MOBEPXHOCTHU JUAJIEKTPUKA, U3y4eHHe
UHTep(EPEeHINN JIa3epPHOr0 M3IY4YeHHS Ha JBYX
miensax. [lomyueHne cnekTpa M3IydeHHs CBETOAMOJA
npu moMonm AAGPAKIHOHHON pemérku. Pemenne
pacu€THBIX 3a7ad C SIBHO 3aJaHHOM U HESBHO
3amaHHOHN (pr3MYecKOlf MOAETHI0 C HCIIOF30BaHUEM
OCHOBHBIX 3aKOHOB H (opmyn mo Teme «OmTukay.
Pemenne — kadecTBEHHBIX  3ajad,  TPeOYIOIINX
IpUMEHEHHs  3HaHuil 1mo  TeMe  «OmnTukay.
IToctpoeHre u pacyér H300paKeHHM, CO37aBaEMBbIX
IUIOCKUM 3€pKajoM, TOHKOH JIHH30#. OnpeneneHue
YCIOBUN NPUMEHUMOCTH MOJEIN TOHKOW JIMH3BI;
rpaHuIl MMPUMEHUMOCTHU I‘eOMeTpPI‘IeCKOﬁ OIITUKH.
OO0BscHeHHE 0COOCHHOCTEH MPOTEKaHUS ONTHYCCKIX
SBIICHUN: WHTEp(EpeHINN, TUPPAKIUN, AUCICPCUH,
MOJTHOTO BHYTPEHHETO oOTpaxeHus. OObsCHEHHE
YCTpOICTBa W MpUHUMIA JOEHCTBUS OYKOB, JYIIbI,
MepUCKOoIa, ¢doroanmapara, MHUKpOCKOIIA,
MIPOEKI[IOHHOTO ammapara, JTUGPaKIIHOHHON
pemETKH,  BOJOKOHHOM  onTuku.  OObACHEHHE
NpocBeTNeHUsT onTuku. Pabora B rpynmax mnpu
00CYX/IeHUH BOIPOCOB MEXKIIPEIMETHOTO XapakTepa
(manpumep, 1o Teme «CBETOBBIE SIBICHHUS B
TIPUPOICY)

oesmenbHoCmu.

®dopMUpOBaHHE 3CTETUUECKOTO
OTHOIIEHHE K MHpY, BKIIOYas
3CTETHKY Hay4HOTO TBOPYECTBA,
npucymero (U3MYECKoil Hayke
(3cTeTHYecKoe BOCIMTAHUE)




[IpenenpHblii
yrou MTOJTHOTO
BHYTPEHHETO
OTpaXKeHHUsI.
CoOuparomue u
pacceuBarouie
JuH3BL.  TOHKas
nuH3a. PoKycHOE
paccrosiHue u
OITUYECKas CHIIa
TOHKOH  JIMH3BL
3aBHCUMOCTD
(hokycHOrO
paccTosHUs
TOHKOI
cthepuyeckoit
JMH3BI  OT €€
TCOMETPHH i
OTHOCHUTEJIFHOTO
IoKa3aTes
TIPEeTOMIICHUS.
®dopmysna TOHKOH
JIMH3BI.
VYBenuuenue,
JlaBaeMOoe
JIMH30H. Xon
my4a,
MIPOIIEAIIETO
TUH3Y oJ,
MIPOU3BOJILHBIM
yriiom Kk €€
TJIaBHOM
OINTHYECKOU OCH.
ITocTpoenue
n300paKeHUI
TOYKU U OTpE3Ka




psIMOH B
coOuparomux "
paccenBaroux
JUH3aX U WX
CUCTEMaX.
Onruyeckue
TIpUOOPEI.
Paspematomas
crocoOHOCTb.
I'naz Kak
ONTHYECKas
cucrema.
IIpenenst
MIPUMEHUMOCTH
TeOMETPUUECKON
OITHUKH.
BonnoBast
OTTHKA.
WnTepdepenmms
cBeTa.
KorepenTtHsie
HUCTOYHHKU.
VYcnoBus
HaOIIOAEHUS
MakKCUMYMOB u
MHUHUMYMOB B
HHTEepPEPEHIINOH
HOM KapTuUHE OT
JBYX
KOT€PECHTHBIX
HCTOYHHKOB.
ITpumepsnr
KIJIACCHYECKHX
uHTephEPEHIIMOH
HBIX CXEM.

Judpaxus




cBeTa.
Judpakuronnas
peléTka.
VYcnosue
HaO0IeHUS
TJIaBHBIX
MaKCHMYMOB IpH
MaJICHAN
MOHOXPOMaTHIEC
KOr0 CBeTa Ha
I paKIIHOHHYIO
pelmeTKy.
ITonapuzanus
cBeTa.
Texnuueckue
yCTpOWCTBa u
TEXHOJIOTHYECKH
e TIPOLIECCHI:
OYKH, Tyna,
TIepUCKOTI,
¢oroammapar,
MHUKPOCKOTI,
MPOEKIIMOHHBIHN
armapar,
MIPOCBETIICHUE
OIITHKH,
BOJIOKOHHAsI
OIITHIKa,
TudpakIuoHHas
pewmérka

Hroro no pazneny

60

5

0

Pazgen 3. OCHOBBI CIEIITUAJIbHOM TEOPUHU OTHOCUTEJILHOCTH ( 5 uacoB)

3.1 | OcHOBHI I'panuIibl
crnenuanp ~ NPUMEHMMOCTH
HOHU KJIaCCHYECKOU

5

1

0

IIpoBeneHue KOCBEHHBIX M3MEPEHUH HMIyJIbCa H
SHEPTUH PENIATUBUCTCKUX YacTull (1o ¢ororpadusm
TPEKOB 3apsDKCHHBIX YaCTHI[ B MAarHUTHOM IIOJIE).

Bbubnmoreka
https://m.edsoo.ru/7f41c97¢c

HOK

IToxbop

COOTBETCTBYIOIIUX

TCKCTOB JIA 4YTCHHA, 3a1a4 JId

peleHus,

MPOOJIEMHBIX



https://m.edsoo.ru/7f41c97c

TEOPUH
OTHOCHUTE
JIBHOCTH

MEXaHUKH.
IToctynatst
cIieuaIbHOI
TEOpUU
OTHOCUTENBHOCT
U.
[IpoctpancTBeHH
0-BpPEMEHHOM
HHTEpBaJL
[IpeobpazoBanus
JlopeHua.
VYcnosue
MIPUYUHHOCTH.
OTHOCUTETHHOCT
b
OJHOBPEMEHHOCT
H. 3aMmemiieHHe
BpEMCHU u
COKpAIIeHHE
JUIMHBI. DHeprus
u UMITYJIBC
PpENATUBUCTCKOM
yactulpl.  CBs3b
MacChl c
3Hepruei u
HAMITYJIECOM
PEIATUBUCTCKOM
YaCTHUIIBL.
DHeprus MOKOS.
Texuuueckue
YCTpOMCTBa u
TEXHOJIOTHIECKH
e MIPOIIECCHI:
CITyTHUKOBBIE
NIPUEMHMKH,
YCKOPHUTEH

AHamn3 W omucaHWe (U3WYECKWX SBICHHH C
UCIIOJIb30BAaHUEM TIIOCTYJIaTOB CHELUAIBLHON TEOpHUU
oTtHOcUTeNbHOCTH. OOBsICHEHNE TIPUHLMIA JIEUCTBUS
CITyTHUKOBBIX NPUEMHUKOB, ycKopuTeen
3apsHKEHHBIX YaCTHUI]

Poccuiickas snekTpoHHas mKosia
https://resh.edu.ru/subject/lesson/
5907/start/48231/

CUTyalllid IJIs  TIPOJOIDKEHUS

ocmbicenus uenHocmu
HayuHozo no3Hanusn:
(dbopMupoBaHUsI HABLIKOG
Kpumuueckozo MblitieHu,
onpeoeneHus 00CMO0BEPHOI

HayuHoU  uHpopmayuu  u
Kpumuku AHMUHAYYHBIX
npeocmasnenuil.



https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/5907/start/48231/

3apsHKEHHBIX
YaCTHI]

Hroro no pazneny

5

Paznen 4. KBAHTOBASI ®U3UKA (25 yacoB)

4.1
Kopmycky

JISIPHO-
BOJIHOBOM
Jyau3M

PaBHOBecHOE 15
TEIUIOBOE
H3ITy9ICHUE
(m3myueHne
abCcoIOTHO
yépHOrO  Tena).
3aKoH CMelIeHUs
Buna. ['mnoresa
IInanka 0
KBaHTax.
DOTOHBI.
OHeprus u
AMIYJIbC QOTOHA.
DoTordexT.
OnpIThI AlT.
Cronerona.
3aKOHBI
¢doroaddekra.
YpaBHenue
OWHIITEHHA s
¢doroaddekra.
«KpacHas
TpaHUIIA»
¢doroaddekra.
JlaBnenue cBera
(B YaCTHOCTH,
JABJICHUE CBETa
Ha  abCONIOTHO
TIOTJIOMIAIONIYIO U
abcomoTHO
OTPAXKAIOMIYIO

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIEAOBaHUS
3aBUCHMOCTEH MEXIy (HU3NIECKUMH BEIMIMHAMH
IIpH U3y4YeHHUHN SBICHUS Qoroddpdekra. OnpenencHue
aOCOMIOTHBIX M OTHOCHTEJIBHBIX  ITOTPEIIHOCTEH
n3MepeHuil ¢usndecknx BenuunH. OIEHKAa TPaHHUI]
HOrpeIlHoCTed. PenieHne pacu€THbIX 3a7ad C SBHO
3aJJaHHOM M HESBHO 3aJIaHHOW (PM3MYECKOW MOJENbIO
C HMCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M ()OpPMYII 110
TEMC «KBaHTOBBIE SIBJICHUS). Pemenue
KaueCTBEHHBIX 3ajad, TpPeOyIOUMX NPUMEHEHHUS
3HaHMH 1O  TeMe  «KBaHTOBBIE  SIBICHHA».
OnpeneneHue ycIOBUII NPUMEHUMOCTH KBAaHTOBOM

MOJEIN CBeTa. AHaln3 KBaHTOBBIX nponeccoB ¢

WCIOJb30BAaHUEM  ypaBHEHHA  OHHIUTEHHA  AJis
hotoaddekra, TIPUHITUTIA COOTHOIICHUH
HeompenenéHHocTn  ['eiizenbepra.  OObAcHeHHE

MPUHIUIA JACUCTBHS CIEKTPOMETpa, (OTOIIEMEHTA,
(hoTomaTurka, TYHHEIHPHOTO MUKPOCKOIIA, COTHEYHOM
Oarapen, CBETOAHMO/A. Hcnonb3oBanue IT-
TEXHOJIOTHI mpu paboTe C JOTMOJHUTEIbHBIMH
HUCTOYHWKAMH  wHGOpMAIMA  TO  TeMe,  HX

KpI/ITI/I‘IeCKI/Iﬁ aHaJIM3 U OLICHKAa JOCTOBEPHOCTHU

Bubnnorexa IHOK
https://m.edsoo.ru/7f41c97¢c

Poccuiickas snekTpoHHas mKosa
https://resh.edu.ru/subject/lesson/
3853/start/48173/

CnocoOCTBOBAaTh  BOCIIMTAHHIO
UEHHOCU HAYYHO20 NO3HAHUSL
qepes co3/aHue
npoQOPUEHTALMOHHO 3HAYMMBIX
npoOJNIEMHBIX  CUTyauuit st
pelIeHnsT KOTOPhIX HEOOXO0IUMO
npuMeHsImo

HabOI00eHus,

HA6bIKU
HAKonjieHus u
cucmemamuzayuu d)aKWlOG.



https://m.edsoo.ru/7f41c97c

TTOBEPXHOCTB ).
OnbIThI IL.H.

JleGenena.
BonHoBbIe
CBOMCTBA YaCTHIL.
Bomnbl e

bpoina.  Inuna
BOJIHBI Ae bpoitns
u pa3mepst
obmactu
JIOKaJTU3aIIH
JBUXKYLIEHCS
YaCTHUIIBL.
KopmyckymnspHo-
BOJIHOBOM
JyaJn3M.
Hudpaxrms
QNIEKTPOHOB  Ha
KpHUCTaJIax.
Crieruduka
HU3MEpEeHui B
MHKPOMHUDE.
CooTHolIeHus
HEOIpeeIEHHOC
teit ['eiizenOepra.
TexHuueckue
YCTpoOMCTBa u
TEXHOJIOTHIECKH
e TIPOTIECCHI:
CHEKTPOMETD,
(oTo37IEMEHT,
(dhoTogaTUmK,
TYHHEJIbHBII
MHKPOCKOTI,
COITHEeYHast
Oarapes,




CBETOIHO

4.2

dusnka
aToMa

OnbITHI 1o
HCCIIEJOBAaHHIO
CTPOEHHS aToMa.
[InanerapHas
MOJENb  aroMa
Pesepdopna.
IToctynarsr bopa.
N3nyuenue u
MIOTJIOIEHHE
¢doToHOB npu
nepexoie aroma
C OJHOTO YpOBHS
SHEPTUH Ha
JIpYrou. Bunaesr
CIIEKTPOB.
Crnektp ypoBHeH
SHEPTHH  aToMa
BOJIOpPOJIA.
CroHTaHHOE W
BBIHYXJICHHOE
H3Ty4YeHUE CBETa.
Jlazep.
Texuuueckue
YCTpoOMCTBa u
TEXHOJIOTHYECKH
e TPOLIECCHI:
CIIEKTPAJIbHBIN
aHaIn3
(ciekTpockorr),
nasep,
KBaHTOBBIH
KOMIIBIOTEP

OnpezeneHyue JUIMHBI BOJIHBI JIA3€PHOTO H3ITyYCHHUS.
Habmonenne nuHeH9aThIX crieKTpoB. VccrmemoBanue
CIEKTpa pa3peXEHHOTO AaTOMAapHOro BOZOPOAA H
U3MepeHne 1mocTtosHHOH  Pumbepra.  M3ydenwme
YCTpOICTBAa W JOEWUCTBUS CUETYMKA HOHU3UPYIOLIUX
gactin. OnpezneneHue yCIOBHH NPUMEHHMOCTH
Monenu aroma Pesepdopna. OObsCHCHHE TPUHIIMIIA
JefcTBUS  CHEKTPOCKOIa,  Ja3epa, KBaHTOBOIO
KOMIIBIOTEPA. AnHanu3 KBaHTOBBIX MmpoueccoB Ha
OCHOBE IIEPBOT'0 U BTOPOro nocTynatos bopa

bubnnorexa IIOK
https://m.edsoo.ru/7f41c97¢c

Poccuiickas snekTpoHHas mKosia
https://resh.edu.ru/subject/lesson/
5845/start/151635/

[pusneueHue BHUMaHHUSI
O0Yy4JaromuXcsi K MEHHOCTHOMY
ACMEKTy M3y4YaeMbIX Ha ypOKax
SIBJICHHAHN, JUIA  TIPOMOJDKECHHS
(dopMHIpOBaHUL

NO3HABAMENbHBIX UHMEPECO8 6
DA3HBIX NPeOMemHbIX 001acmsx
C yuémom Cce0ux uHmepecos,

cnocobrnocmetl, 00CMUICEHU.

4.3

duzuka
ATOMHOTO
sapa

Hyxnonnas
MOJEIIb spa

[IpoBenenne wu3MepeHUil paguoOaKTUBHOTO (oOHA C
HCIOJIb30BaHUEM JIO3UMETPA U UCCIIENOBAHUE TPEKOB

bubnuoreka IIOK
https://m.edsoo.ru/7f41c97c

W3ydyenne mnpuHIMOa paboOTHI

Ppas3IMYHBIX npudopoB u



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

U 3JIEMCHT
apHBIX
YaCTHIL

letizenbepra—
WBanenko. 3apsin
snpa. MaccoBoe

YHCII0 spa.
H3oTomnkl.
PannoakTuBHOCT

b. Anb(a-pacma.
OJEeKTPOHHBIA W
MIO3UTPOHHBIN
Oerapacman.
l'amma-
U3Iy4eHue.
3akoH
PaaroaKTUBHOTO
pacnana.
PaapnoakTuBHBIE
H30TOIIBI B
MIPHUPOJIE.
CgoiicTBa
HOHU3UPYIOMIETO
H3TYYICHUS.
Bausuaue
PaaroaKTUBHOCT
U Ha  KUBBIC
OpraHU3MBI.
EcrecTBeHHbI
(GOH W3ITyYeHUS.
Ho3umerpusi.
OHeprusi  CBsI3U
HYKJIOHOB B sIJIpe.
SlnepHbie  CUIIBIL.
Jedext  Macch
saapa. SnepHeie
peakuuu.
Jenenue i
CHHTE3 snep.

gacturl (1m0 TOTOBBIM ¢oTtorpadusam). H3ydenne
MOTJIOIICHHS OeTa-uacTHI
OmnpeneneHyue yCclIOBUH NPUMEHUMOCTH  MOJENHU
aTOMHOTO sjpa. AHanu3 ¥ OIMCaHHE SJIePHBIX
peakuuii C WCIOJb30BaHMEM MOHITHUI MaccoBOe

AJIIOMHUHHEM.

4HUCIO U 3apsa] SAApa, SHEPrusl CBA3M sJpa, 3aKOHOB
COXpPaHEHMs 3apsfia, MacCoBOIO YHCIA M HHEPTHU B
SANEPHBIX  peakUusAX, 3aKOHa  PaJuOaKTUBHOIO
pacmaza. OO0BsAcHEHNE TIPUHITATIA IIEWCTBUSA
JI03UMeTpa, Kamepsl BuibcoHa, simepHOro peakropa,
TEpPMOSIAEPHOTO  peakTopa, aTOMHOH  OGOMOBI,
MarHUTHOPE30HAHCHOW ToMorpaduu. AHanu3 u
OIlGHKAa BJIMSAHHUS PaJUOAKTUBHOCTH HA JKUBBIC
OpraHU3MBl, a TAK)KE MOCICACTBUM pPa3BUTHS SIEPHOU
SHEPIreTUKU c MTO3UINH 3KOJIOTHYECKOIT
0e30MaCHOCTH; TPEACTaBICHHH O palMoOHAIBHOM
MPUPOJONONE30BaHNN (B TIpOIlECCe IOATOTOBKHU
COOOIIEHNH, BBIITOJHEHHS TPYIIIOBBIX IIPOEKTOB)

Poccuiickas a1exTpoHHas 1IKoa
https://resh.edu.ru/subject/lesson/
5909/start/48492/

MEXaHM3MOB, 9TO  ITOMOXET
MPOJIO/KUTh IKON0ZUUECKOE
eéocnumanue npumeHeHue
SHAHUL eCMeCMEEeHHbIX HAYK OJis
PazymHozo, bepesicnueoo
npupooonoIb308aHUst 6 Oblmy,

06m€cm€€HHOM npocmpancmee.




SnepHbie
PEaKTopEIL.
[Ipo6membr
YIPaBIIsiEMOTO
TEPMOSIIEPHOTO
CHUHTE3a.
DKOJIOTMYECKUe
ACIIEKThI
pa3BUTHA
SIIEPHOU
SHEPTEeTUKH.
MeTtoapl
perucTpanun = "
HCCIICIOBAHUS
3JIEMEHTaPHBIX
YacTHII.
OyHIaMEHTABH
130
B3aUMOJEUCTBHUS.
Bapuonsl,
ME30HBI "
JICTITOHBI.
IIpencraBnenue o
CrannapTHOH
mozaenu. Kaapk-
TJIFOOHHAs
MOJEJb aJPOHOB.
®dusuka 3a
peaenaMu
CranpapTHoO#
monenu. Témuas

MaTepust u
TEMHAsT SHEPTHUs.
Enuncrso
(busngeckoit

KapTHHBI ~ MHpa.




Texuuueckue
YCTpOWCTBa u
TEXHOJIOTUYECKU
e MPOIIECCHI:
JO3UMETP,
KaMmepa
Bunwcona,
SIIEpPHBIN
peakrop,
TEPMOSIIEPHBII
peakrop,

aTomMHass OoMOa,
MAarHuTHO-
pe30HaHCHas
ToMorpadus

Hroro no paszeny

25

2

0

Pazgen S. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU (12 yacos)

5.1 DuemeHr
BI
aACTPOHOM
U U
actpodus
HKH

Oranbl pa3BUTHA
ACTPOHOMUH.
IIpuknannoe u
MHPOBO33pEHYEC
KO€ 3HaYEHHE
ACTPOHOMUH.
IIpumenumocTs
3aKOHOB (pH3HKH
g OOBSICHEHUS
TIPUPOIBI
KOCMHYECKUX
00BEKTOB.
MeTtoapl
ACTPOHOMUYECKHU
X HCCIIEeIOBAHUM.
CoBpeMeHHbIE
ONTHYECKHE
TEJIECKOTIBI,

12

0

0

Hab6monerne 3Bé3mHOro Heba HEBOOPYKEHHBIM
T1a30M c HCIIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPIIOKEHUN TS OTIpe/IeNICHUS MOJIOKEHHS

HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3quss CeBepHOro MONylapHs W SIpKUe 3BE3JIBL
HabGnromenue B Ttemeckon  JIyHbI,  IUIAHET,
TYMaHHOCTE! M 3BE3IHBIX CKOIUICHMM. YdacTue B
JIICKYCCUM O PpOJIM acTPOHOMHHM B COBPEMEHHOM
KapTHHE

YCJI0OBCKa u

MHpa, B TPAKTUYCCKOH NEATCIBHOCTH
najgbHEenIeM
passutnn. [loaroroBka

MOJYy4YCHUSA HAYYHBIX ACTPOHOMHUYCCKUX

HayYHOTEXHUYECKOM
COOOIIeHNH O MeTojax
3HAHUH,
OTKPBITHSIX B COBPEMEHHOM ACTPOHOMHH.
[IpuMeHeHre OCHOBOMOJATAIOIINX ACTPOHOMUYECKIX
MOHATHUNA, 3aKOHOB M TEOpUM [JIsl aHaiuu3za |
00BsICHEHUS (PU3NIECKUX MPOIECCOB, MPOUCXOIAIINX
3BE3HBIX

B 3BE311aX, B CHCTEMAX, B

MEXKTaIAKTHIECKOM cpeac, ABUIKCHUA HeOEeCHBIX TCII,

Bubnmorexa
https://m.edsoo.ru/7f41c97c

LIOK

Poccuiickas anexTpoHHas 1KoIa
https://resh.edu.ru/subject/lesson/
1545/start/

DopMupoBaHuE
oOnazaromeii mpeacTaBIeHUEM O

JIMYHOCTH,

COBPEMEHHOU HAYYHOU Kapmune
MUpA, OOCMUICEHUAX HAYKU U

MEXHUKY,  apeyMeHmupo8anHo
svipadicaiouyeli NnOHUMAHUe
3HaueHus  HAyKU 6  JICUZHU
POCCUICKO20 obwecmaa,

obecneyenuu e2o be3onacHocmu,

2YMAHUMAPHOM, COYUATLHO-
2KOHOMUYECKOM pazeumuu
Poccuu.



https://m.edsoo.ru/7f41c97c

PaAnOTEIEeCKOIIHI,
BHeaTMOC(epHast
acTpoHoMus. Bun
3BE3AHOrO Heda.
Co3sBe3nus,
sIpKUE 3BE3 I,
IJIAHETHI, X
BHIMMOE
JIBHKCHHE.
ConHeuyHas
cHucTeMa.
Coune.
ConHeyHas
aKTHBHOCTb.
Wctounuk
sHepruu CoHia
" 3BE34. 3BE3NEL,
X OCHOBHEIC
XapaKTCPUCTHKH.
Huarpamma
«CTICKTPATHHBIH
KJ1acc —
CBETHUMOCTBY.
3BE3ALI  TIIABHOI
MOCJIeI0BATEIIbH
OCTH.
3aBUCHMOCTD
«macca -
CBETHUMOCTBY JIJISt
3BE31  TJIaBHOU
MOCJIeI0BaTEIbH
OCTH.
Bnyrpennee
CTPOEHUE 3BE3J.
CoBpemMeHHbIE
MIPEICTaBICHUS O

3BOJIIOINH 3BE3 U BeeneHunon




TIPOUCXOKICHUH
" JBOJIIOLIMH
ConHua u 3BE3..
DTanel JKU3HU
3BE3/1. MIleuHbIH
IIyte — Hama
Tl'anakTuka.
Ilomoxenne u
JIBIKCHHE
Counnua B
Tl'anakTuke. Tumbl
rajgaKTHK.
PannoranakTuku
i KBa3apshl.
YeEpHble ObIPBL B
siIpax TaJIaKTHK.
Bcenmennas.
Pacuupenue
Bcemennoii.
Xa00ma.
Pa3beranue

3aKoH

rajaKTHK.
Teopus
Bonswmoro
B3pbIBA.
PenukroBoe
U3TyYCHUE.
MacirabHas
CTPYKTYpa
Bceenennoii.
MeraranakTHka.
Hepewménnele
poOIeMbI
aCTPOHOMUH

Hroro no pazneny

12




Paznen 6. PUSMUYECKUI MTPAKTUKYM (16 4)

6.1 | ®usuuec = CmocoGbl 16
KUt HU3MEPEHUs
OpakTuky = (QU3MIECKUX
M BEJINYHH c
UCIIONB30BaHUEM
QHAJIOTOBBIX  H
TUPPOBBIX
N3MEPHUTENBHBIX
pudopoB u
KOMITBIOTEPHBIX
JaTYNKOBBIX
CHCTEM.
AOCONIOTHEIE U
OTHOCHTEJbHBIC
HOTPEITHOCTH
HU3MEpEHUI
¢busngeckux
BeauuuH. O1ieHKa
IpaHuIy
MOTPELIHOCTEN
HUroro no paznery 16
Pa3nen 7. OBOBLIAIOILIEE IOBTOPEHMUE (15 yac
7.1  Cucremar OO06oOmenue u 15
u3anus M | CHUCTEeMaTH3alus
0000mEeH | Ccoxep)KaHus
ue pas3nenoB  Kypca
npeaMeTH | «MexaHHuKay,
oro «MonekynsipHas
comepxan | (Qusnuxa "
st U | TePMOJMHAMHUKA)
OIBITA ,
JesiTeNibH | «QJIEKTPOANHAM
ocTH, nKay,
npuobper | «Konebanus  u

0

0

0

16

16

[TpoBenenne KOCBEHHBIX M3MEpEHUI, MCCIEIOBAaHUN
3aBHCUMOCTEH  (pr3HUECKIX
HPEUI0KEHHBIX

OITMCaHHBIX B

BEJIMYHH,
(BeIOOp W3
TEeMaTHYECKHX

IpoBepKa

pabor,
paznenax
nmabopaTopHEIE

THIIOTE3
«YueHn4eckuit 3KCIIEPUMEHT,
paboThI, MPAKTUKYM>)

Yyactue B JUCKYCCHH O POJH (H3UKU U aCTPOHOMMHU
B Ppa3IMYHBIX cdepax [esATENbHOCTH 4eIOBEKa.

IMonroroBka coOOOIIEHHI O MeCTe (PU3UYSCKON
KapTHHBI MHpa B PIIy COBPEMEHHBIX MPEICTABICHUN
0 TpHupoje. YUeOHBIX  3aJaHHid,
JIEMOHCTPUPYIOUIMX OCBOCHHE OCHOBHBIX TOHSTHH,
(hM3MYECKHUX BEIMYMH M 3aKOHOB Kypca (msukum 10—

11 knaccos

Brmonnenue

POIII

bubnnorexa [IOK
https://m.edsoo.ru/7f41c97¢c

OCO3HAaHHUEC L CHHOCTU Haquoﬁ

JIESITEITbHOCTH, TOTOBHOCTb
B IIpoIiecce MU3y4YeHHS (PUIUKU
OCYIIECTBIIATD MPOEKTHYIO
1 HCCIIEIOBATEIBCKYIO
JIESITENFHOCTD  WHIUBHIYaJIbHO
U B rpyImine (TpynoBoe
BOCIIUTAHUE)

[Moxbop COOTBETCTBYIOIINX
TEKCTOB ISl YTEHHs, 3aJa4 JUis
pereHus, npoOJIEMHBIX
CUTyallMd AT  TPOJOIDKCHUS
ocmbicienus yennocmu
Hay4yHo20 RO3HAHUA:
(opMupoBaHust HABLIKOG
Kpumu4ecxkoz2o MbLUTIEHUA,
onpeoenenus docmoeepuoil
HayuHoU  uH@opmayuu  u
Kpumuku AHMUHAYYHBIX
npeocmasnieHuil.



https://m.edsoo.ru/7f41c97c

E€HHOTO
npu
N3y4CHUHN
Kypca
¢bu3ukn
10-11
KJIaccoB

BOJTHBD»,
«OCHOBBI
cHenuanbHON
TEOpHHU
OTHOCHTEJBEHOCT
m», «KBanroBas
¢buznKay,
«DNMEeMEHTHI
aCTPOHOMHH |
aCTPOQH3HUKID.
Pome Qumsuku u
acTpOHOMHH B
9KOHOMHUYECKOMH,
TEXHOJIOTUYECKO
W, coIMaibHOU U
STUYECKOHN
ctepax
JeSITeIbHOCTH
YeNoBeKa, poilb
MECTO (HU3UKH H
acCTpOHOMHH B
COBpPEMEHHOM
Hay4HOH KapTHHE
MHUpa, 3HaueHHE
OINUCaTEILHOM,
CUCTEMAaTH3HUPYIO
LIEH,
OOBSICHUTEIIEHOU
u
MIPOTHOCTHYECKO
i GyHKIHN
(dbusnueckoit
TEopuH, poIib
(dusnueckoit
TEOpHn B
(hopmMupoBaHUT




MIPEACTABIEHUHN O
¢dusndeckoit
KapTUHE
MecTo
¢dusndeckoit
KapTUHBI MHpa B
obmem pany
COBPEMEHHBIX
€CTECTBEHHO-

MHDa,

HAYJIHBIX
MIPEACTaBICHUI O
TIPUPOJIE

HWroro no pazneny 15 0 0
PesepBHOE Bpemst 10 0 0
OBILEE

KOJIMYECTBO

YACOB 10 170 10 16

IMPOTPAMME




METOANMYECKOE OBECIHHEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA
1.OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA
1.®usuka.10 kmace: yueOHHUK 11 0011e00pa30oBaTeIbHBIX OpraHnu3aluil: 6a30BbI U yriIyOJeHHBIH
yposuu/ I'.51. Msikumes, b.b.byxosues, H.H. Corckuii. — M.: [Ipocsemenue, 2020.
Ousmka.l1 kmacc: yueOHHMK 111 00IIeo0pa3oBaTebHBIX OpPTraHM3alldii: 0a30BBIA W YIIyOJCHHBIN
ypoBaM/ I'.S1. Mskumes, b.b.byxosues, B.M. Uapyrun. — M.: [Ipocsemenue, 2020.
2METOAUYECKHUE MATEPHUAJIBI 1JISd YYUTEJIA

3.1MUP®POBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETU HHTEPHET
1. Bubmuoreka LIOK https://m.edsoo.ru/7f416194

2. Enunoe cozepikanue oomero oopaszoanus https://edsoo.ru/

3. Komnexuumst LIOP http://school-collection.edu.ru/

4. Poccuiickas anektponHas mikosa https://resh.edu.ru/subject/lesson/

5. bank 3ajanuii mo ¢pyHKIMoOHAIBHOM rpamoTHOCTH. http://sKiv.instrao.ru/bank-zadaniy/
6. Hayka netsim - BUpTYyalibHbIe Ta00paToOpHbIE paboThI 10 Gu3MKe 7-9 K. (BUACOPOIUKU U ONUCAHUSA).

http://virtuallab.by/publ/laboratornye raboty/28

7. UutepakTuBHbIC JabopaTopHbie padoThl http://seninvg07.narod.ru/004 fiz_lab.htm

8. bank 3amanuii mo GyHKIMOHAIBLHOM rpaMoTHOCTH  https://media.prosv.ru/fg/

9. ®usuka I BCEX http://physica-vsem.narod.ru/

10. ®usuxka http://www.fizika.ru

11. ®usuka B aHUMALUAAX http://physics-animations.com

12. KnaccHas gusuka http://knaccuas duznka
13. Tectsl 10 pusHKe physics-regelman.com/
14. ETD, TUA www.ege.edu.ru

15. EI'D, TUA www.fipi.ru

4. MATEPUAJIBHO-TEXHUYECKASA FA3A


https://m.edsoo.ru/7f416194
https://edsoo.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/
http://virtuallab.by/publ/laboratornye_raboty/28
http://seninvg07.narod.ru/004_fiz_lab.htm
https://media.prosv.ru/fg/
http://physica-vsem.narod.ru/
http://www.fizika.ru/
http://physics-animations.com/physics/cyrillic/waves.htm
http://www.ege.edu.ru/
http://www.fipi.ru/

