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IlosicHuTeNbLHAA 3aNIHCKA

Hannas pabouast mporpamma npennasHadena s 10-11 kmaccoB MbBOY «Kopeusckas CIHI»
Pabouas nporpamma no npeamery ¢uzuka B 10-11 kmaccax coctaBieHa B COOTBETCTBHH C:

@enepalibHbIl  TOCYApCTBEHHbI  00pa30BaTENIbHBIM  CTaHIApPT CpEeaHEro  oOIIero
o0Opa3oBaHus, YTBEP)KICHHBIM mpuka3oM MuHHcTepcTBa 00pa3oBaHMs W Hayku Poccuiickoif
®enepanun ot 17.05.2012 Ne 413 (pen. ot 27.12.2023 1.)

https://normativ.kontur.ru/document?moduleld=1&documentld=477383

—@enepanbHas 00pa3oBaTelbHAs MPOTrpaMMa CPEIHETo 00IIero o0pa3oBaHusI, yTBEPKICHHAS
npukazoM MunucrepcTBa npocsemenus Poccuiickoit @enepaunn ot 18.05.2023 Ne 371 (pen. ot
19.03.2024 r.)

http://publication.pravo.gov.ru/document/0001202307130017 .

[MopsaKoMOpraHN3aMUHOCYIIECTBICHUIO0Pa30BaTEIbHONIEATETLHOCTHIIOOCHOBHBIMOOTIIE
00pa30oBaTeLHBIMIIPOrpaMMaM—
00pa3oBaTebHBIMITPOT PAMMaMHAYaTBHOT 000IIET0,0CHOBHOTOOOIIIETONCPETHETO o0miero
o0pa3oBaHus, yTBEPKIECHHBIM NpHkazoM Munnpocsemenus 0122.03.2021Nel15 (B geiicTByromeit
penaKiun);

[Ipukazom Munucrepctsa npocseuienus Poccuiickoit @enepanuu ot 12.08.2022 r. Ne 732 «O
BHECCHWH W3MEHEHHMH B (hefepalibHBbIi TOCYJapCTBEHHBI 00pa3oBaTENbHBIN CTAaHAAPT CPEIHETO
o011ero o6pazoBaHMs, yTBEPKIECHHBIN MpUKa3oM MuHuUCTepcTBa 00pazoBaHus U Hayku Poccuiickoit
®enepanuu ot 17 mast 2012 r. Ne 413»;

[Tpukazom MunucrepctBa npocsemienus: Poccuiickoit @eneparuu ot 18.05.2023 Ne 371 «O6
yTBepKIeHHH (penepanbHOi 00pa3oBaTeIbHONH MPOTrpaMMBI CpPEIHEro oO0Imero o0pa3oBaHUs
(3apeructpuponan 12.07.2023 Ne 74228);

[Ipukazom MunucrepcrBa npocseuienusi Poccuiickoit ®enepaunu ot 21.09.2022 r. Ne 858
«O06 yTBepkaeHHU (enepanbHOro mepedHss y4eOHHMKOB, JIOIMYIIEHHBIX K HCIOJb30BAHUIO IPH
pealin3aluy UMEIOIIMX roCcyJapCTBEHHYI0 aKKpEIUTAII0 00pa30BaTelbHbIX IPOrpaMM HauaabHOIO
00111er0, OCHOBHOTO O0ILET0, CPETHEr0 00IIEro 00pa3oBaHUs OPraHU3aALUSIMH, OCYIIECTBISIOIUMH
00pa3oBaTeNbHYI0 JI€ATEIbHOCTh M  YCTAHOBJIEHMSI MPENEIbHOIO CpOKa HCHOJIb30BaHUS
UCKJTIOUEHHBIX YUEOHUKOBY;

3akonom PecmyOmmku Kpemm ot 06.07.2015 Ne 131-3PK/2015 «O6 oOpa3oBaHuu B
Pecny6nuke Kpbim» (¢ n3MEHEHUSIMU U JIOTIOJIHEHHUSIMH);

[Ipukazom MuHucrepcTBa 00pa3zoBaHusi, Hayku U Moiona&xu PecnmyOmuku KpsiM ot
27.03.2023 Ne 565 «O npu3HaHUM YTPATUBIIUM CUITY IIpUKa3a MUHUCTEPCTBAa 00pa30BaHUs, HAYKH U
monoaéxu Pecy6onuku Kpbmv ot 11.06.2021 Ne 1018» (MP no BeneHuto 1€710BOM JOKYMEHTAIMH B
rOCYJapCTBEHHbIX M MYHHULMIAIBHBIX JOUIKOJIBHBIX 00Pa30BaTENIbHBIX U 00Ie00pa30BaTENbHBIX
opranuszanusax Pecmyonuku Kpeim). Pexum noctyna: https:// www.krippo.ru/files/metod2024/24.pdf.

CIl 2.4.3648-20 «CaHMTapHO-3MIUIEMUOJIOTHUECKUE TpeOOBaHUSA K OpraHU3alMsIM
BOCIIMTAHUA U 00y4€HUs, OTJbIXa U 03JJOPOBIICHUS AETEH U MOJIOJIEKID;

CanlluH 1.2.3685-21 «l'urueHnuyeckue HOPMATUBBI U TpeOOBaHMA K OOECIEUCHMIO
Oe30macHOCTH U (Mn) 0€3BpEHOCTH /JIsl UETIOBEKa (PaKTOPOB Cpeibl OOUTaAHUS;

[Tucemom MunucrepctBa oOpa3oBaHusi, Hayku M Mosonexu PecnyOmuku Kpbim ot
18.06.2024 Ne 3780/01-14(00 y4eOHBIX TuTaHAX 00MIE00pa3OBaTENBHBIX OpTraHu3aImii Pecryomku
Kpeim Ha 2024/2025 y4eOHBIii TO1).

MertoandeckuM  pEeKOMEHJAMAMH 00 OCOOCHHOCTSIX TpenojgaBaHus (UMK B
o0mreo0pazoBarenbHbIX oprannsanuax PecryOmuku Kpeim B 2025-2026 yuebHOM roay

OcHoBHOI 0Opa3zoBarenbHON TporpaMmont cpeaHero obémero ob6pazoBanus (DPIOC),
yrBepxkI€HHOM npukazoM MBbOVY «Kopeusckas CLI» ot 28.08.2025 r. Ne 236 (c u3MeHEHHUSIMH);



https://www.krippo.ru/files/metod2024/24.pdf
http://publication.pravo.gov.ru/document/0001202307130017
https://normativ.kontur.ru/document?moduleId=1&documentId=477383

VYueOHbIMU M1aHaMU cpenHero obuiero odpasosanus (PI'OC) MBOY «Kopeunsckas CI»,
yTBEP)KAEHHBIM Iprka3zoM oT 28.08.2025 rona Ne 237.

[Tonoxenuem o paboueil mporpamme yueOHbIX npenmeTroB MBOVY «Kopeusckas CILy,
yTBEPKAEHHBIM Iprka3oM oT 28.08.2025 Ne 239

B cootBerctBUM ¢ DenepanbHbIM TOCYJapCTBEHHBIM 0Opa30BaTENbHBIM CTaHIAPTOM
cpenHero obero obpa3oBaHusl y4eOHBIN MpeaMmeT «(pu3MKa» BXOAUT B NPEAMETHYIO 00JIacTh
«EcTecTBEeHHBIE HAYKM)» U SIBISIETCS 00s13aTENIbHBIM ISl U3yUYEHUSI.

Copepxanne ydeOHOro mpeaMmeTa «(pU3HMKa», MPEACTaBIEHHOE B paboueil mporpamme,
cootBercTBYyeT ®I'OC COO, OPII npenmera «pusnka.

Y4eOHbIM T1aHOM Ha uzydeHnue pusuku B 10 knacce orBoautcs - 1704. (5 yacoB B HeEN0), B
11 kmacce orBoautcs - 170 4. (5 4acoB B HENEIO).

[IporpamMmma opreHTHpPOBaHA HA UCIIOIH30BaHUE YICOHUKOB
®dusnka. Kacesnos B. A. 10-11 (Yray6nénnsiit) , 13 uznanue crepeoruntoe, M. IIpocserenue,
2025 r., ISBN:978-5-09-122218-0, 65705845.

Copneprxanue y4eOHOro npeaMera
10 KJIACC
Paznen 1. Hayunblii MeTO MO3HAHUS NPUPOIBI.

®uzuka — QyHgamMeHTanbHas Hayka O mpupone. HaydHblii MeTOnq MO3HAHUS U METOJbI
uccleIoBaHusl (PU3NYECKHX SIBICHUI.

OKCIIepUMEHT M TEOpHsl B IMpOLECCe MO3HaHMS MpHUpoabl. HalmroneHne W SKCHEpUMEHT B
¢dusuke.

Crioco6bl u3MepeHusl (pU3MYECKUX BEJIMYUH (QHAJIOrOBbIE U IUGPOBBIE HU3MEPUTEIbHbBIE
MPUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIE CUCTEMBI).

[TorpemnocTu n3mMepeHuit GuU3NYecCKuX BeTUUHH (aOCONMIOTHASI U OTHOCUTEINIbHAS).

MonenupoBanue (U3MUECKUX SBIEHUN W TpoleccoB (MaTepuaibHas TOUYKa, aOCOIIOTHO
TBEPJIOE TEJO0, UACAIbHAS KUIKOCTh, MIC€ANbHBIN ra3, ToueuHblid 3apsan). ['unoresa. dusnueckuit
3aKOH, TPaHUIIbl €T0 IpUMEHUMOCTU. DU3nUecKast TEOpHs.

Pome m mecto ¢u3uku B (GOPMHPOBAHMM COBPEMEHHOW HAy4YHOH KapTHHBI MHpa, B
IIPaKTUYECKON JEATEINBHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopmnsie pabomol, npaKkmuxKym.

N3mepenne cuiibl TOKa M HAPSKEHUS B IIENU OCTOSHHOTIO TOKA ITPU IMOMOIIM aHAJIOTOBBIX U
U(GPOBBIX U3MEPUTENBHBIX TPHOOPOB.

3nakoMcTBO ¢ 1UbpoBoi madopatopueil mo ¢usmuke. [lpumepsl n3mepeHus (GU3MUECKUX
BEJIMYUH IPU MOMOIIN KOMIIBIOTEPHBIX JaTYMKOB.

Pa3zgen 2. MexaHuKka.

Tema 1. Kunemamuka.
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Mexanuueckoe aBmxeHne. OTHOCUTEIbHOCTh MEXaHMUECKOT0 ABMkKeHUs1. Cuctema oTcuéTa.

[Tpsimast 1 oOpaTHast 3a1a4U MEXAHUKH.

Panuyc-BekTop MarepuaabHOM TOUYKH, €ro NPOEKIMH Ha OCH CHUCTEMBI KOOpJIMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHssE CKOPOCTb, MI'HOBEHHAsi CKOpPOCTb) M YCKOpEHHUE
MaTepUaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMbl KoopauHaT. ClojkeHue NepeMeleHuil u
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHENHOE IBHKEHHE. 3aBUCUMOCTh KOOpJWHAT,
CKOPOCTH, YCKOPEHHS U MYTH MaTepUaTbHONH TOYKU OT BPEMEHH U UX TPaPUKH.

CBoOonHOe majieHne. YCKOpeHne CBOOOJHOro majaeHus. J[BumxeHue Tena, OpOIIEHHOTO MOJ
YIJIOM K TOPU3OHTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTU U YCKOPEHHS] MaTepUATbHOM TOUKH OT
BPEMEHU U UX IpaduKu.

KpuBonunerinoe nemxeHue. J[BUKEHUE MaTE€pUAIbHOW TOYKH MO OKPYKHOCTU. YTJIOBas U
nuHenHas ckopocTh. llepwony m wacrota oOpamenwus. lleHTpocTpemuTenbHOEe (HOpPMAabHOE),
KacaTelbHOE (TaHIeHIIMAIBFHOE) U MIOJHOE YCKOPEHHE MaTepHalbHOM TOUKH.

TexHU4ecKue yCTpOICTBA U TEXHOJIOTMUYECKUE TIPOLECCHI: CIIUAOMETP, IBH)KEHHE CHAPSIOB,
[EMHbIe, IIecTepEHYAThIC U peMEHHBIC TIepelaur, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mopenb cucteMbl 0TCUéTa, WILTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTHUK ABUKECHUSI.

Cr1ocoOsI McciieqOBaHUs IBIKEHUIA.

NnnrocTpanus npeneapsHoro nepexoaa 1 U3MepeHue MrHOBEHHOM CKOPOCTH.

[Ipeobpa3oBaHre ABMKEHUM C UCTIOIH30BAaHUEM MEXaHHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmtoienue nBrkeHus Tena, OpoieHHOro Mo YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue ckopocTH Nnpu ABUKEHUU IO OKPYKHOCTH.

[TpeoOpazoBaHue yriIoBOH CKOPOCTH B PEIYKTOPE.

CpaBHEHHE TyTeW, TPAeKTOPHUH, CKOPOCTEHM NBMXXEHHS OJHOTO M TOTO K€ Tella B Pa3HbIX
CHCTEMAaXx OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomot, npaKmuKym.

N3yueHne HepaBHOMEPHOT'O IBUKEHHUS C LIEJIBIO ONPEEIICHNS] MTHOBEHHON CKOPOCTH.

N3mepenne yCKOpeHUs NMPU IPSIMOJIMHEWHOM PABHOYCKOPEHHOM JBM)KCHHMM I10 HAKIOHHOU
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUU.

W3mepenune yckopeHusi cBOOOJHOrO MajieHus (PEKOMEHIOBAaHO HMCHOJIb30BaHUE HUGPOBOM
1abopaTopun).

N3yuenune ABMXKEHMs Tena, OpPOLIEHHOTO TrOpuU30HTaIbHO. [IpoBepka rumores3bl 0 HpAMOi
IIPONOPLUOHAIBHON 3aBUCUMOCTH MEXy JaJIbHOCTBIO NOJIETA U HAYAJIBHOM CKOPOCTBIO TEa.

N3yueHue nBuKeHUs Teja M0 OKPYKHOCTHU € IIOCTOSHHOM IO MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH Iepuojia OOpamieHus KOHHYECKOTO MasTHHUKAa OT €ro
[1apaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproToHa. MHepuuanbHble cucTeMsbl OoTcu€ra. [IpHHIIMIT OTHOCHUTENBHOCTH
lNanunes. HennepuuanbHble cucTeMbl OTCUETa (OMpeeieHue, IPUMEpPHI).

Macca tena. Cuna. [IpuHuun cynepno3uiumuu cuil.

Bropoii 3akoH HproTOHA 17151 MaTepUAIBHON TOYKH.

Tpetwnit 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh T'PAaBUTALIMOHHOW U HHEPTHOM MaCCHI.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOTHOTO MaICHUS OT BBICOTHI HAJl TOBEPXHOCTHIO
IUTAHETHl U OT reorpaguueckoi MmUpOTHL. J[BrkeHHE HEOECHBIX Tel UM MX CIYyTHHUKOB. 3aKOHBI
Kenuepa. IlepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABMXKyIIETrocs ¢ yCKOPEHUEM.

Cuna tperus. Cyxoe Tperue. Cuia TpeHHsI CKOIBKEHUs U crila TpeHus mokost. Koagdurment
Tpenus. Cuia CONMPOTUBJICHUSI MPHU JIBIJKCHUH Tella B KUIKOCTH WU rase, €€ 3aBUCHMOCTh OT
CKOPOCTH OTHOCHUTEJIBHOTO JBUKECHUSI.

Hasnenue. ['mapocrarnueckoe gasienue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKUE TMPOLECCHl: MOMAIIUIHUKHN, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habnronenne MBUKEHUS TeNl B MHEPIUAIBHBIX M HEUHEPIIMAIBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX LMIMHAPOB WM IIAPOB PA3HOM Macchl € OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEIIbHO HEMHEPIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME paBHOJEHCTBYIOILIEH MPUIIOKEHHBIX K TEIY CUJI C IPOU3BEACHUEM MACCHI Tella Ha
€ro YCKOPEHHE B HHEPLIMAIBLHOW CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOIIUX B PE3yJIbTATE B3aUMOACHCTBUS TE.

N3mepeHne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena nmpu yckopeHHOM NnoabEME U MaJIEHUU.

[lenTpobexHbIe MEXaHU3MBI.

CpaBHEHME CHJT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit 3kcnepumenm, nadopamophsie padomeut, nPAKMUKYM.

M3mepenune paBHOJCHCTBYIOIIEH CHUJI TP IBMYKEHUU OpyCKa 110 HAKIIOHHOM TIIOCKOCTH.

[TpoBepka rumoTe3sl 0 HE3ABUCUMOCTH BPEMEHH JIBM)KEHUS OpyCKa 110 HAKJIIOHHOM TIOCKOCTH
Ha 33JIaHHOE PACCTOSHHE OT €r0 MaCCHI.

HccnenoBaHue 3aBUCUMOCTH CHJI YIPYTrOCTH, BO3HUKAIOUIMX B TPYKUHE U PE3MHOBOM
obpasrie, oT ux aedopmaruu.

W3yueHne IBMXKEHUS] CUCTEMBI T, CBA3aHHBIX HUTHIO, IEPEKUHYTOH uepes JNErkuii OIoK.

W3mepenue kodpuIMEHTa TPEHUS [0 BEIMYUHE YIIIOBOro Ko3(dduimeHTa 3aBUCUMOCTU
Frp(N).

HccnenoBanue ABMKEHHS OpycKa 10 HAaKJIOHHOW TNTIOCKOCTH € TIEpEMEHHBIM K03 uiineHToM
TPEHUSI.

W3ydenne qBMKEHUS rpy3a Ha Baly C TPCHUEM.



Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAoe Teno. IlocTymaTensHOe M BpallaTeNnbHOE JABMKEHHE TBEPAOTO Tela.
MoMEHT CHJIBI OTHOCHTEIILHO OCH BpalicHu. IIneuo cumbl. CrnoxkeHue CUJI, MPUITOXKCHHBIX K
TBEpaOMY Teny. LleHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPAOIO TEIA.

YcroitunBoe, HeyCTONUNBOE, O€3pa3IMuHOE PaBHOBECHE.

TexHnyeckue yCcTpoicTBa U TEXHOJIOTUYECKHE IPOLECCHI: KPOHIITEWH, CTPOUTEIbHBIN KPaH,
pelméryarble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.
Bunasl paBHOBecCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomaol, nPAKMUKYM.

HccenenoBanue ycnoBuil paBHOBECUS TBEPAOTO TeJa, UMEIOLIETO OCh BPALCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yueHne yCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOMIAAb ONIOPHI.

Tema 4. 3akonvl coxpanenus é mexaHuxe.

Hmmynibc MaTepuallbHOM TOYKHM, CHCTEMBlI MAaTEpHAIBHBIX TO4YeK. LleHTp Macc cucTtemsl
MaTepHajIbHBIX TOYEK. TeopeMa 0 JBMKCHUH LIEHTPA Macc.

HMiynibe CHIIBI M N3MEHEHHE UMITYJIbCa Tela.

3aKOH COXpaHEHMsI HMITYJIbCA.

PeakTuBHOE IBUKECHUE.

MomeHT umIyJibca MaTepuaabHOUM ToUKHU. [IpencraBienre 0 COXpaHEeHUM MOMEHTA UMITYJIbCa
B LICHTPAJIbHBIX MOJIAX.

Pabora cuiibl Ha MaJIoM M Ha KOHEUYHOM IepeMelieHuu. I'paduueckoe npeacrapieHue padoThl
CHJIBI.

MOIIHOCTH CHJIBI.

Kunetnueckass »Heprusi MaTepualbHOW TOUKM. Teopema 00 H3MEHEHUH KHHETHUYECKOU
SHEPIUH MATEPUATILHON TOYKH.

IloreHnumanpHple M HENOTEHLUMAIbHbIE CUibl. [loreHnmanbHas sHeprus. IloTreHnumanbHas
SHEprus ymnpyro nehOpMHPOBAHHOW MNPYXHUHBI. [loTeHIManbHAs SHEPTUs Telna B OAHOPOIHOM
I'PaBUTALMOHHOM IToJie. [loTeHImanbpHas SHeprus Tena B rpaBUTAllMOHHOM I10J1€ OJJHOPOAHOTO IIapa
(BHyTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBs3b pabOThl HEMOTEHLMAIBHBIX CUJI C U3MEHEHHEM MEXAHWYECKOM SHEPIMH CUCTEMBI TEll.
3aKOH COXpPaHEHMsI MEXaHUYECKON SHEPTHH.

VYnpyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHeHue bepHymm Uil UACAIBHOM KUAKOCTH KakK CIEACTBUE 3aKOHA COXPAHECHMS
MEXaHUYECKOW SHEPrUU.

TexHudeckue yCTpoNCTBAa U TEXHOJIOTHYECKUE MTPOLIECCHI: IBUKEHHUE PAKET, BOILOMET, KOIED,
NPY>KAHHBIA TIHCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHHE Ha KOHbKaX.



Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3MepeHre MOIHOCTH CUIIBI.

W3menenune sHepryuu Tena npu COBEPIICHUHN padOTHI.

B3anmubie mpeBpaleHns KHHETUYECKOW W MOTEHIMAIbHOW SHEPrUui MpU JEUCTBUU HA TEJIO
CUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepTruy Mpu CBOOOTHOM Ma/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKkym.

N3mepenne ummysibca Teaa no TOPMO3HOMY Ty TH.

W3mepeHune CUITbI TATH, CKOPOCTH MOJIEIH MJIEKTPOMOOWIIS ¥ MOIITHOCTH CHJTBI TSITH.

CpaBHeHHE U3MEHEHHUS UMITYJIbCA TEJa C UMITYJILCOM CHUIBI.

UccnenoBanue coxpaHeHUsI UMITYJIbCA TP YIIPYTOM B3aUMOICHCTBUH.

N3mepeHne KNHeTUYECKOM YHEPTUHU Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHSI TOTEHIIMATBFHOM SHEPTUU MPYKUHBI ¢ pabOTON CHIIBI TPEHUSI.

Omnpenenenre padOTHI CHIIBI TPEHHUSI IPU ABM>KEHUU Tella 10 HAKJIOHHOM MITOCKOCTH.

Pa3nea 3. MosekynsipHas (pM3uKa ¥ TEPMOAUHAMHUKA.
Tema 1. Ocno6vl MONEKYIAPHO-KUHEMUYECKOI Meopull.

OcCHOBHBIE TIOJIOKEHUS MOJEeKyJsipHO-kKuHeTHueckoi Teopun (MKT), wux ombiTHOE
ob6ocHoBanue. [Inddysus. bBpoyHoBckoe ABmkeHne. XapakTep IBUKEHHS U B3aUMOCHCTBHS 4YaCTHUIL
BelecTBa. MoJienu CTpOeHHsI Ta30B, )KUIKOCTEH 1 TBEPIBIX TEN U 00BICHEHUE CBOMCTB BEIIECTBA Ha
OCHOBE 3TUX Mojeneil. Macca u pa3mepsl Mmosekyn (atomoB). KonmuectBo BemectBa. [loctosHHas
ABorajpo.

TerutoBoe paBHOBecue. Temnepatypa u criocoOsl e€ nuzmepenus. [1lkana remneparyp Lenscus.

Mopaenb uaeanbHOTrO ra3a B MOJEKYISIPHO-KUHETHYECKON TEOPUM: YaCTHIIBI ra3a JABUKYTCS
XAO0THYECKHU M HE B3aUMOJICHCTBYIOT IPYT C IPYTOM.

I"a3oBbIe 3akoHbBl. YpaBHeHHe MenaeneeBa—Kianeiipona. AGcomoTHas TemmepaTypa (Ikana
temneparyp KenbBuna). 3axon JlampToHa. M3omporecchl B HaeadbHOM ra3e € IMOCTOSHHBIM
KOJIMUYECTBOM BeriecTBa. [ paduueckoe nmpeacraBieHne H30MpoIeccoB: H30TEpMa, U30X0pa, n3obapa.

CBsi3b MEX]ly JABJICHUEM M CPEHEN KMHETHYECKON 3HEepruel mocTynareabHOTO TEMIOBOrO
JIBIKEHUSI MOJIEKYJT UACAIIbHOrO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KUHETUYECKON TEOpUU
WJIeaJTbHOTO Ta3a).

CBs13p aOCOTIOTHOM TeMITEpaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CPEHEN KMHETHUECKOU
SHEPTUEH MOCTYNATEIILHOTO TETJIOBOTO ABMKEHUS €€ YaCTHII.

TexHuyeckue ycTporucTBa U TEXHOJIOTHYECKHE MIPOLECCH: TEPMOMETP, OapoMeTp, OTyUeHUe
HaHOMaTEepHAaJIOB.

Hemoncmpayuu.
MOI[GJII/I ABUXCHHUA HaCTUIl BEIICCTBA.

Moenb OpOyHOBCKOTO JIBUKCHHS.
Buneopoinuk ¢ 3anuceio peaJbHOro OpOYHOBCKOTO JIBUKEHUSI.



Huddys3us xuakoctei.

Mogpnens onsita IlITepHa.

IIpuTsxenue MOJIEKyII.

Mopenn KpUCTaJUIMYEeCKUX PEMIETOK.
HaGmoneHue u uccieaoBaHue U30IPOLECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot, npakmuKkym.

HccnenoBanue mpoiiecca yCTAaHOBJICHHS TEIJIOBOTO PaBHOBECHS MPHU TEINIOOOMEHE MEXKIY
ropsiyei ¥ XOJI0JHON BOJOMU.

W3yueHne H30TEPMUYECKOTO Tporecca (PEKOMEHJOBAHO HCIIONb30BaHHE LU(BPOBOIA
naboparopun).

N3ydeHue n30XopHOTo mnpouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunoi.

Tepmoaunamuueckas (T/l) cucrema. 3agaHne BHEIIHUX YCIOBHM I TEPMOAMHAMHUYECKON
cuctembl. BHeIHME U BHyTpeHHHUE mapameTpbl. [lapaMeTpbl TEpMOJMHAMUYECKON CUCTEMBI Kak
CpEeHVE 3HAYEHHUSI BEJIMYUH, ONTMCHIBAIOIIMX €€ COCTOSIHNE HA MUKPOCKOMMMYECKOM YPOBHE.

HyneBoe nHauamo tepmommHaMuku. CaMONpOHW3BOJIBHAS PEIAKCallds TEPMOAMHAMUYICCKOMN
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopenb uaeanbHOro raza B TEpMOJIMHAMHKE — CUCTEMA YPAaBHEHMI: ypaBHeHnEe MeHneneeBa—
Krnaneiipona v BbIpa)keHHE [ BHYTPEHHEW SHEpPruu. YCIOBUS NPUMEHUMOCTH 3TOH MOJENH:
HU3Kas KOHLIGHTpAlMs YacTHUIl, BbICOKHE TeMmIeparyphl. BeipaxkeHue ajii BHYTpEHHEH 3HEpruu
OZHOATOMHOT'O UJICAJIBHOTO Ta3a.

KBasucrarnueckre u HECTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas padoTa B TepMOAMHAMHUKE. Berancierune paboThl 1o rpaduky mporecca Ha pV-
JIrarpaMme.

Temonepenada kak crnoco0 M3MEHEHHUsI BHYTPEHHEH YHEPrHUH TEPMOIUHAMUYECKON CUCTEMbI
0e3 coBepiieHus paboTsl. KoHBeKIus, TEMI0ONPOBOIHOCTD, U3ITYUECHHE.

KonuuectBo TemnoTel. Tenno€MKocTs Tena. Y iefabHas U MOJIsIpHask TEIJI0OEMKOCTH BELIECTBA.
VYpaBHenue Maiiepa. YenbHas TEmoTa CropaHus ToIUiMBa. Pacyér koinuyecTBa TEIUIOTHI IIPU
tertonepenade. [lorstue 06 aguadbaTHOM Mporecce.

[TepBbIii 3aKk0H TepMoAMHAMUKK. BHyTpeHHss1 sHeprus. KomudecTBo TemioTel U padoTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEN YHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

BTopoii 3aK0H TepMOJIMHAMUKY JIJI1 PAaBHOBECHBIX MPOIIECCOB: YEPE3 3aIaHHOE PABHOBECHOE
COCTOSSHUE TEPMOIAMHAMMYECKON CHCTEMBbl IPOXOJUT €OUHCTBEHHass aauadarta. AOCONOTHas
TeMIeparypa.

Brtopoil 3akOH TepMOAMHAMUKH AJi1 HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO MEPENaTh
TEIUIOTy OT Ooyee XOMomHOrO Tena K Oonee Harperomy 0Oe3 kommeHcaruu (Kiaysumyc).
HeoOpaTUMOCTh MPUPOTHBIX MTPOLECCOB.

[Tpunimne! aeicTBus TermnoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KII. [ukin Kapno.



DKOJIOTUUECKHE aCMEeKThl HCIOJIb30BAHMS TEIUIOBBIX ABUraTeneil. TemnoBoe 3arps3HeHHE
OKPYXaIOIIEH CPebL.

Texunueckue yCTpOﬁCTBa U TCXHOJIOTHUYCCKUC TIPOLECCChI: XOJOAUJIBHUK, KOHIUIIUOHCDP,
JM3ENBbHBINA M KapOIOpaTOPHBIN JBUTATENN, TApOBast TYpOMHA, TTOITy4YeHUE CBEPXHU3KUX TEMIIEPATYP,
YTUIM3ALUS ~ «TEIUIOBBIX» OTXOJOB C UCIOJIB30BAaHMEM TEIUIOBOIO HACOCa, YTHUIM3ALUS
OMOOpPraHMYECKOTO TOIUIMBA JIIsl BBIPAOOTKHU «TEIJIOBOMY U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTyphl IPH aquadaTHYecKOM PaCcIIuPEHHH.
Bo3nymiHoe orauso.

CpaBHEHHE YIeIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObI M3MEHEHUST BHYTPEHHEH SHEPTHH.

UccnenoBanue agnabaTHOTO TIpoIiecca.

KomnbroTepHbie MOAEH TEMIOBBIX IBUTATENECH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomaol, nPAKMUKYM.

N3mepenne yaenbHOU TEeII0EMKOCTH.

HccenenoBanue npouecca OCTHIBAHKS BELIECTBA.

HccnenoBanue aanabdaTHOTO TIpoIiecca.

N3yueHne B3aMMOCBSI3M SHEPIHMM MEXMOJIEKYJSIPHOTO B3aUMOJEWCTBUS W TEMIIEPATypbl
KHUIIEHUS KUIKOCTEH.

Tema 3. Azpecammnvie cocmoanun eeuecmea. Pazoguvie nepexoowi.

[TapooOpazoBanne W KoHaeHcauus. lVcmapenue W KumneHwe. YaeibHas —TeIUIOTa
napooOpa3oBaHusl.

Hacpinennsle n HeHachleHHbIE Mapbl. KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U JIaBJICHUS
HACBILIEHHOTO Mapa OT TeMIepaTypbl, WX HE3aBUCUMOCTb OT O0BbEMA HACBHIIIEHHOrO Mapa.
3aBUCUMOCTB TEMIIEPATYPbl KMIICHUS OT JaBJICHUS B KUAKOCTH.

BrnaxxHocTh Bo3yxa. AGCONIOTHAS M OTHOCUTENbHAS BIAYKHOCTb.

Teépnoe Teno. Kpucrammmueckue u amoppHble Tena. AHU30TPONHUS CBOMCTB KPHCTAJIOB.
[TnaBnenue u KpucTayuIM3anus. Y aenpHas TerioTa riasienus. CyOonumarus.

Hedopmanuu TBEpaOTO Tena. Pactskenue u cxarue. Cnsur. Moayins FOwnra. [penen ynpyrux
nedopMaruii.

TerutoBoe pacimpeHue XHUIKOCTEH M TBEPIBIX Tel, 00bEMHOE W JIMHEWHOE pacHIMpeHUe.
AHrapMOHHM3M TEIUIOBBIX KOJIEOaHHMM YacTHIl BEIECTBA KaK MPUUYMHA TEIJIOBOTO PACIIUPEHHS Tel
(Ha KaYECTBEHHOM YPOBHE).

ITpeoOpa3oBanue sHEprun B (Ha3oBbIX MEPEXOIAX.

VYpaBHeHHE TEMIOBOro OanaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(huIMEeHT MOBEpXHOCTHOrO HaTshKkeHus. KamumnspHele
ABJICHM. J|aBlIeHHe 1101 UCKPUBJIEHHOU ITIOBEPXHOCTHIO kKUAKoCcTH. Dopmyia Jlamiaca.

TexHu4eckue yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: )KUIKUE KPUCTAIUIBI, COBPEMEHHBIE
MaTepHabl.
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Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACHIIEHHBIX MAPOB.

Kunenne. Kunenue npu moHW>KEHHOM JaBJICHUH.
N3mepenne cuiibl TOBEPXHOCTHOTO HATSHKCHHUS.
OnBITE ¢ MBIBHBIMH TUIEHKAMU.

CMaunBaHHE.

Kanwnnsipusie saBnenus.

Mojenu HeHbIOTOHOBCKOM JKUIKOCTH.

CrniocoObl H3MEpEeHus BIaXKHOCTH.

UccnenoBanue HarpeBaHusl U IJIABJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.
Bunsr neopmariwii.

HaGmronenue mansix aedopMaiimid.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomot, npaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEMU.

N3mepeHune y1enbHON TEIUIOTHI IJIABJICHUS JIbJA.

N3yueHne CBOMCTB HACBHIILICHHBIX IIAPOB.

N3mepenune abCoOTHOM BIIaXXHOCTH BO3yXa U OILIEHKA MacChl MapOB B IOMELICHHUH.

N3mepenne ko3 duiinenTa moBepXHOCTHOTO HATSKEHHUS.

Nsmepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaIlil PE3MHOBOTO 00paslia OT MPUIIOKEHHOW K HEMY
CHUJIBL.

Paznen 4. DaekTpoauHaMuKa.
Tema 1. Inexmpuueckoe noJe.

ONeKTpu3anusa Tead U €€ NPOSIBICHUS. ODJIEKTpUYecKHil 3apsia. J[Ba BUAa AJIEKTPUUECKUX
3apAnoB. [IpoBOIHMKY, TUANEKTPUKU U MOJYNPOBOAHUKUA. DIEMEHTAPHBIN 3JEKTPUUECKUN 3apsi.
3aKOH COXpaHEHUsI ANEKTPUUECKOTro 3apsia.

B3aumopeiictBue 3apanoB. Toueunsle 3apsaabl. 3akoH Kyinona.

Onexrpuueckoe nojue. Ero aelicTBue Ha 3J€KTPUUECKHE 3apsi/bl.

Hanpsok€aHocTs  amektpuueckoro mounsa.  [IpoOubiii  3apsan.  Jluaum  HanpspkEHHOCTH
ANEKTpUYecKoro nosst. OJHOPOIHOE ANEKTPUUECKOE TOJIE.

[ToTeHIIMaNBHOCTh ANEKTPOCTATHYECKOrO0 MOJIA. Pa3HOCTh NOTEHIMAIOB M HAIpSIKEHUE.
[ToTeHumanbHas 3HEpPrus 3apsaa B JIEKTPOCTATHUECKOM mose. [loTeHmman 351eKTpocTaTHYecKoro
noJisi. CBsI3b HAMPSHKEHHOCTH TOJISI M PA3HOCTU MOTEHIMANIOB ISl 3JIEKTPOCTATUYECKOTO MO (Kak
OJIHOPOJHOTO, TaK ¥ HEOJHOPOIHOTO).

[IpuHIUI CyNIEPIIO3ULIUH SJIEKTPUYECKUX MTOJIEH.

[Tone Ttoueunoro 3apsima. Ilone paBHOMepHO 3apspkeHHON cdepsl. Ilone paBHOMEpHO
3apsHKEHHOTO TI0 00BEMY Trapa. [Tosie paBHOMEPHO 3apsKeHHON 0ECKOHEUHOM TI0CKOCTH. KapTHHBI
JIMHUIN HANTPSKEHHOCTH 3THUX IMMOJIEHA U SKBUIMOTEHIIMAJIbHBIX TOBEPXHOCTEM.

[IpoBOTHHKY B JIEKTPOCTATUYECKOM ITOJIE. Y CJIOBUE PABHOBECUS 3aPSAI0B.
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JM3IeKTpUKHY B 3JIEKTPOCTATHUECKOM MOJI€E. Ju3aeKkTpuieckas NpoHUIaeMOCTh BEIIECTBA.

Konnencarop. D5eKTpo€MKOCTb KOHJIEHCATOPA. DIEKTPOEMKOCTbD INIOCKOTO KOHJIEHCATOPA.

[TapannensHoe COCIUHEHHE KOHJICHCAaTOPOB. IlocnenoBaTenbpHOE COCIUHEHHE
KOHJICHCAaTOPOB.

DHeprus 3apsHsKeHHOT0 KOHJIEHCATOpA.

JIBr>KeHure 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUYECKOM MOJIE.

TexHuuYecKrue YCTPOMCTBA W TEXHOJOTMYECKHE IPOIECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTAaTUUECKAs 3allUTa, 3a3eMJICHHE 3JIEKTpONpHOOpOB, KOHICHCATOPHI, TeHepatop BaH ne
['paada.

Hemoncmpayuu.

VYCeTpoiCTBO M MPUHLAI JEHCTBHS dJIEKTPOMETPA.

DNeKTpUUEcKoe MoJje 3apsyKeHHBIX IAapHKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsSIKEHHBIX ILUIACTHH.

Mogens 3nekTpoctaTiuueckoro reueparopa (Ban ae I'paada).

ITpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DJeKTpocTaTUYECKasl 3aluTa.

YCTpoUCTBO U IEUCTBHE KOHIEHCATOPA IIOCTOSTHHON U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTD DJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT ILIOLAAU IUIACTHH, PACCTOSHHUS
MEXIy HUMH U TUIJIEKTPUIECKON MIPOHUIIAEMOCTH.

OHeprust NEeKTPUIECKOro Mo 3apsKEHHOTO KOHAEHCATOPA.

3apsiaka ¥ pa3psaKa KOHACHCATOpa 4epe3 Pe3UcCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnusie padomaol, nPAKMUKym.

OrueHka cuil B3auMOICUCTBUS 3apSKEHHBIX TEJ.

HaGnronenue mpeBpalieHusi SHEPruy 3apsHKEHHOTO KOHACGHCATOpa B SHEPIHIO M3ITYUYCHHUS
CBETO/INO/IA.

W3ydeHue nmpoTekaHus TOKa B LIETIH, COJIEprKalleil KOHIeH caTop.

Pacrnipenenenne pa3HOCTH MOTEHLIMAIOB (HAMPSKEHUs) IPU MOCIEI0BATEIbHOM COeIMHEHUU
KOHJICHCATOPOB.

HccnenoBanue pa3psaa KOHIASHCATOpa Yepes Pe3ucTop.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cuna Toka. IIocTOSHHBIN TOK.

VY caoBus CyiecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOro Toka. Mctounnku Toka. Hanpsokenne
UuJIC é&.

3akon Oma 1S ydyacTKa LenH.

DIEeKTPUYECKOE COMPOTUBIECHUE. 3aBUCUMOCTb COITPOTUBIIEHUSI OJHOPOJAHOTO MPOBOIHUKA OT
€ro JUIMHBI U TUIOLIAJAHN MONEePEYHOr0 CEUeHUs. Y IeJIbHOE COMTPOTUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MNapaJUIEIbHOE, CMEIIAHHOE COEAWHEHHE NPOBOJHUKOB. Pacuér
pa3BETBIEHHBIX AEKTpHuecKux 1enei. [Ipasuna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MONIHOCTB 3IEKTPUIECKOTO TOKA. TerioBast MOITHOCTb, BBIZIEIsiEMast Ha PE3UCTOPE.
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SJIC 1 BHYTpEeHHEe CONPOTUBJICHNUE UCTOYHHMKA TOKa. 3akoH OMa AJis MONHOM (3aMKHYTOM)
ANIEKTPUYECKON Lienu. MOIHOCTh UCTOYHMKA TOKa. KOpoTKoe 3aMbIKaHHUE.

KonzaeHncarop B 11enu NOCTOSIHHOTO TOKA.

TexHuyeckue ycTpoHcTBa U TEXHOJIIOTMYECKUE MPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CYETUUK AJIEKTPUUECKON IHEPTHHU.

Hemoncmpayuu.

W3mepenne cuibl TOKa M HAMPSHKEHUS.

WccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIIPSKEHUS U1l pE3UCTOPa, JTaMITbl HAKATUBAHUS
H CBETOHOA.

3aBUCHMOCTh COINPOTHUBJICHUS UUJIUHIAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOLIAIN
MONIEPEUHOT0 CEYEHUSI U MaTepHaa.

WccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT COTIPOTUBIICHUS MTPU TIOCTOSTHHOM HaIPSIKEHUH.

[Ipamoe wu3mepenne DJIC. KopoTkoe 3aMblkaHHWE TaJbBAHMYECKOIO 3JEMEHTa M OlICHKa
BHYTPEHHETO COTIPOTUBIICHUS.

Crioco0sbI coemnHeHusT ICTOYHUKOB Toka, JJIC Oartapeii.

WccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXK]y MOJIIOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKAa B
LICTIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npakmukym.

HccnenoBaHue CMEILIaHHOTO COEIMHEHUS PE3UCTOPOB.

M3mMepeHue yaeabHOro CONpOTUBICHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIIPSKEHUS JUIs1 JIaMITbl HAKaJIMBaHUSL.

VYBennueHue npejena u3MepeHus amrnepMerpa (BoJabTMETpa).

N3mepenne D/IC 1 BHYTpEHHETO CONPOTUBIIEHUSI UICTOYHHKA TOKA.

Hccnenosanue 3aBucuMoctd D/]C raqpBaHUYECKOrO 3JIEMEHTa OT BPEMEHH IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBaHue pasHOCTH NMOTEHLIUAIOB MEXAY MOIIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B

OCITH.
I/ICCJ'IC,Z[OBaHI/IC 3aBUCHUMOCTH T10JI€3HOM MOINHOCTH MCTOYHHKA TOKA OT CHUJIbI TOKA.

Tema 3. Toku ¢ paznuunuix cpeoax.

DnexTpuueckas IpOBOAUMOCTh PA3IUYHbIX BEIIECTB. DJIEKTPOHHAS MPOBOIUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONPOTUBIIEHUSI METAJIOB OT TeMIieparypbl. CBEpXIIPOBOJUMOCTb.

OnexkTpruueckuil Tok B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoganku. CoOCTBEHHAsI U PUMECHAs TIPOBOJUMOCTH MOTYIIPOBOTHUKOB. CBOMCTBA
p—n-niepexoza. [TomynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUUYECKUN TOK B D3JEKTPOIUTAX. OJIEKTPOJIUTHYECKAs OUCCOLMALMA. DIEKTPOIIU3.
3axonbl Dapazest 1Sl 2JIEKTPOIH3a.

DneKTpuuecKkuid TOK B ra3zax. CaMOCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3psai. Paznuunsie
THIIBI CAMOCTOATENILHOTO pa3psaaa. Monnus. 11nazma.
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TexHnueckue yCTporuCcTBa U IPAKTUYECKOE IPUMEHEHHUE: Ia30pa3psIHbIE JIaMIIbl, DJIEKTPOHHO-
JaydyeBass TpyOKa, IMOJYNPOBOJAHUKOBBIE MPHOOPBI: AWOJ, TPAH3UCTOP, (OTOIUOJI, CBETOAMON,
rajJbBaHMKa, pahUHUPOBaHHE ME/U, BHITUIABKA AIOMUHUS, SJIEKTPOHHAS! MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCHUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBHI.
ITpoBOIUMOCTB 37EKTPOIUTOB.

3akoHsbI AnekTponnsa Papajes.

HckpoBoii pa3psii ¥ IpOBOAUMOCTb BO3/1yXa.

CpaBHEHHME TPOBOJUMOCTH METAIIJIOB U MOJIYTPOBOIHUKOB.
OAHOCTOPOHHSS TPOBOJUMOCTD AUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

Habntonenue anexrposnusa.

N3mepenue 3apsaa 0OJHOBAJICHTHOIO HOHA.

HccenenoBanue 3aBUCUMOCTH COIIPOTHUBIICHHS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsATHE BOJBT-aMIIEPHON XapaKTEPUCTUKU AUOAA.

Pu3nyecKuil MPaKTHKYM.

Crioco6bl n3MepeHusi (GU3NYECKUX BEJIWYMH C HCIOJIb30BAHMEM aHAJIOTOBBIX U LU(POBBIX
M3MEPUTENbHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CCTEM. AOCOIIIOTHBIE U OTHOCUTEIbHBIE
MOTPEIIHOCTH U3MepeHUi Pu3ndecknx BeauurH. OTeHKa TpaHuIl TOTPEIIHOCTEH.

[TpoBeeHne KOCBEHHBIX M3MEPEHUH, MCCIEJOBAHUN 3aBUCHUMOCTEH (U3NYECKUX BEITUYMUH,
MpPOBEpPKa TPEUIOKECHHBIX THIOTE3 (BBIOOP M3 pabOT, OMHCAHHBIX B TEMATHYECKUX paszzeiiax
«YYEeHNYECKHUN IKCTIEPUMEHT, 1a00paTOpHBIE pabOThI, TPAKTUKYM).

Me)KIIpe}IMeTHI)Ie CBHA3H.

Nzyuenne kypca ¢pusuku yriyonéHHoro ypoBHs B 10 kiacce ocyIIecTBISIETCS C YYETOM
coJiepKaTeNbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKH, OMOJIOTUHU, XMMHHU, TeoTrpauu U
TEXHOJIOTUH.

MesicnpeOmemuvie nOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO008 HAYUHO20 NOZHAHUA:
SIBIICHUE, HAy4HbIM (akT, rumoreza, Qu3MYecKas BEIWYMHA, 3aKOH, TEOpHs, HaOJIOJICHNE,
SKCICPUMCHT, MOACIUPOBAHNUE, MOACIIb, U3MCPCHUEC, IMOTPCIIHOCTU I/I3M€p€HI/If/'I, HU3MCPUTCIIBHBIC
npuOopsl, udpoBas 1adopaTopusl.

Mamemamuka: penieHue CUCTeMbl ypaBHeHUH. JIuneiHas QyHKius, napadona, runepbona,
ux rpaduku U cBOMCTBa. TpuroHomeTpuyeckue (QPyHKIHMU: CHHYC, KOCHHYC, TAHTE€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO. BEKTOPHI U MX MPOEKIIUU HAa OCH KOOPAUHAT, CII0KEHHE
BEKTOPOB.

Buonozua: mexanudyeckoe IBIKEHHE B KHBOM mpupoze, Tuddysus, ocMoc, TerIoo0MeH
JKUBBIX OPTaHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPY KAIOIIEH Cpebl, YTHIIN3AUs OHOOPTaHUIeCKOTO
TOIIMBA JJIS BBIPA0OTKH «TEIJIOBOI» M DIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSDKEHUE U
KalmUWJIJIIPHBIC ABJICHHUA B IIPUPOAC, DJICKTPUUCCKUC SABJICHUS B JKUBOM mnmpupone.
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Xumusa: TUCKPETHOE CTPOEHHE BEIIeCTBa, CTPOSHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJIIpHasl Macca, MOIy4eHHEe HaHOMAaTepHalloB, TEIUIOBBIE CBOMCTBA TBEPBIX TEJ, KHUAKOCTEH W
ra3oB, JKUAKUE KPUCTAJUIbI, DJIEKTPUUECKNE CBOMCTBA METAJIIOB, 3JIEKTPOJIUTHYECKAs JUCCOLUALINS,
rajlbBaHHKa, AIEKTPOHHASI MUKPOCKOIIHSL.

TI'eozpaghua: BnaxxHOCTH BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonozua: npeodbpazoBaHue IBUKEHHUI C HCIONIb30BAaHHEM MEXAHHM3MOB, YUET CyXOro H
KHUJIKOTO TPEHUSI B TEXHUKE, CTATUUYECKHE KOHCTPYKIUH (KPOHUITEHH, peméTryaTble KOHCTPYKIIUN),
UCIIONIb30BaHUE 3aKOHOB COXPAHEHHS MEXaHHKHM B TEXHHUKE (THPOCKON, BOJOMET U Jpyrue),
JBUTATEeNlb BHYTPEHHETO CropaHHs, MapoBas TypOMHa, OBITOBOW XOJOIWIBHUK, KOHAHIIMOHED,
TEXHOJOTMM IIOJIy4eHHs COBPEMEHHBIX MAaTepUaloB, B TOM 4YHCIE HAHOMATEpUAIOB, U
HAaHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE BIIEKTPONPUOOPOB, Ta30pa3psaHbIe
JIAMITBI, TIOJTYTIPOBOIHUKOBBIE MMPHUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. DuekTpoauHamMuka.
Tema 4. Maznumnmnoe none.

B3auMozeincTBre OCTOSSHHBIX MarHUTOB U IIPOBOJAHUKOB C TOKOM. MarnutHoe noje. Bektop
MarHuTHOM MHAYKIMH. [[prHIMI cyneprno3uuu MarHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHTyKLIUH.

MaruautHoe 1oJie IpOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYLIKH U KPYTOBOTO BUTKA).
OmeiT Dpcrena.

Cuna Amriepa, €€ HanpaBJIE€HUE U MOIYJIb.

Cuna JlopeHua, e€ HanpaBieHHe U MOAYJb. J[BUKeHNE 3apsHKEHHOW YaCTULIBI B OJJTHOPOJHOM
MarHuTHOM mnoJje. PaGora cunbl JlopeHna.

MarnutHOe nosue B Beuectse. PeppoMarHeTUKH, Iapa- U JUaMarHEeTUKH.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IPUMEHEHHE ITOCTOSIHHBIX
MarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, OJIIEKTPOABHUraTeiab SKOOH, YCKOPHUTEIH
AJIEMEHTApHBIX YaCTHULI.

Hemoncmpayuu.

KapTuna nuHMi HHAYKIUYT MarHUTHOTO MOJIS IOJIOCOBOTO U TOJKOBOOOPA3HOT0 MOCTOSHHBIX
MarHuToB.

KapTuna nMHMIA MarHUTHOW MHAYKLUU MOJISI JUIMHHOTO MPSIMOTO IPOBOJHUKA U 3aMKHYTOT'O
KOJIbLIEBOT'O ITPOBOJHUKA, KATYLIKU C TOKOM.

B3anMozeicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

JeiictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HaOnroneHue 1BUKEHUS MydKa 3JI€KTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMN OeCTBUSA 3TEKTPOM3MEPUTENHLHOIO TPUOOPAa MAarHUTOIEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKkym.

HccnenoBaHre MarHUTHOTO MOJISE IOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (peppOMarHeTHKOB.

HccnenoBanue 1eHCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunbsl AMriiepa.
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I/I3yquI/Ie 3aBUCHMMOCTH CHIJIbI AMnepa OT CHJIBI TOKA.
OnpeneneHI/Ie MarHUTHOM HUHAYKIUH Ha OCHOBE U3MCPCHUS CUJIbI AMHepa.

Tema 5. InexkmpomazHumnan uHOYKyus.

SIBneHue HsnekTpoMarHUTHOW MHAYKUMU. [loTok BekTopa MarHuTHOW uHAyKuMu. SJC
WHIYKIMU. 3aKOH 3JIeKTpoMarHuTHou nHaykuuu dapanes. BuxpeBoe snektpuueckoe nose. Toku
dyxo.

OJ1C uHAYKINY B IPOBOAHMKE, JBMKYIIEMCS B OJHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

WunyktuBHocTh. KarTylmika MHIYKTUBHOCTM B IL€NM IIOCTOSIHHOIO TOKa. SIBieHue
camonHaykuu. 3J{C caMOMHAYKINH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHHYEeCKHE yCTPOMCTBA U TEXHOJOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS I1€4Yb, COJECHOMU],
3aIuUTa OT JIEKTPU3ALUH TeJ PU ABM)KEHUU B MAaTHATHOM I10J1€ 3EMIIN.

Hemoncmpayuu.

HaGnronenue siBIeHUs 3JI€KTPOMAarHUTHON MHTYKIIHH.

Hccnenosanue 3aBucumoctu 3/1C MHAYKINK OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MOTOKA.
IIpaBuno JleHna.

[Tamenne MarauTa B alFOMUHHAEBON (MEHOW) TpyOe.

SIBneHne caMOMHAYKIUH.

Hccnenoanue 3aBucumocty /]C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS! CUIIBI TOKA B LIETIH.

Yuenuueckuit 3xkcnepumenm, nabopamophsvie padonut, nPAKMUKYM.

UccnenoBanue siBICHUS IEKTPOMArHUTHON MHIYKITHH.
Omnpenenenne WHIYKIIUA BUXPEBOTO MAarHUTHOTO TIOJIAL.
HccnenoBanue siBIeHUS CAaMOMHAYKLUU.

CO6opka MosieH 3JIEKTPOMAarHUTHOTO TeHEPaTopa.

Pa3gea 5. Kojie0anus u BOJHBI.
Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cuctema. CBoOOAHbBIE KOJIEOAHMUS.

[Mapmonnueckue konebanus. KuaemaTuieckoe U TMHaAMHUYECKOE ONMHMCAHUE. DHEPreTHIECKOES
omHcaHue (3aKOH COXPAaHEHHS MEXaHWYeCKOW »HHepruu). BpIBOJ IUHAMHYECKOrO OIMUCAHUS
TapMOHHYECKUX KOJICOaHH U3 UX SHEPTETUYECKOTO U KUHEMAaTHYECKOTO OMHCAHMS.

Amvrutyna u ¢aza konebanuil. CBs3b aMIUIUTYAbl KOJNCOAHW MCXOMAHOW BEIUYHHBI C
aMIUTATY1aMU KOJIe0aHUH €€ CKOPOCTH B YCKOPEHHUSI.

[Tepuon m uwactoTta konebanwii. Ilepmon Manmbpix CBOOOAHBIX KOJIEOAHWH MaTEMaTHYECKOTO
MasTHUKA. [leproa cBOOOTHBIX KOJICOaHMI TTPYKUHHOTO MasTHUKA.
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[TonsTHe o 3aTyxaromux KojeOaHusX. BoiHykneHHble konebanus. Pe3onanc. PesonancHas
KpHBas. BiusHue 3aTyxaHus Ha BUJ pe30HAHCHON KpUBOM. ABTOKOJIEOaHMS.

TexHu4yeckue YCTpPONCTBA M TEXHOJOIMUECKHE IIPOLECCHI: METPOHOM, Yachl, KayelH,
MYy3BbIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck Koae0aTebHOrO ABMKEHHUS.

HaGnroneHue He3aBUCUMOCTH NEPHOA MAJIBIX KOJIeOaHUH rpy3a Ha HUTHU OT aMIUTUTYbI.

HccnenoBanue 3aTyXaonmx KojaeOaHUi 1 3aBUCUMOCTH IlepruoJa CBOOOTHBIX KOJIEOaHUH OT
COINPOTUBJICHUSI.

HccnenoBanue KonebaHuil rpy3a Ha MAacCHUBHOM MpPYXHHE C Lenblo (OPMHUPOBAHUS
IpeJIcTaBlIeHU 00 neaqbHON MOAEIN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUHU NpU KoieOaHUsAX rpy3a Ha IpyKUHE.

UccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

HaGnronenue pezoHanca.

Yuenuueckuit 3kcnepumenm, nadopamophsie padomeut, nPAKMUKYM.

W3mepenue nepuojia CBOOOIHBIX KOIeOaHUN HUTSHOTO U MPYKUHHOTO MAasITHUKOB.
N3yuenune 3aKk0OHOB JIBIXKEHHS TeJla B X0J1€ KOJIeOaHUH Ha YIIPYTroM IOJIBECE.
N3yuenne qBMKEHUS HUTSHOTO MasTHHUKA.

[IpeoOpa3oBanue F3HEPTUH B MPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYAbI 3aTyXaOUINX KOJIeOaHUH.

HccnenoBanue BHIHYKICHHBIX KOJEOAHU.

Tema 2. InexmpomazHumnusle Konedanus.

KonebGarenbupiii  kOHTYp. CBOOOAHBIE D3JIEKTPOMAarHUTHBIE KOJEOAHUS B HJICATLHOM
KonebatenbHOM KoHType. @opmyna Tomcona. CBs3b aMIUIMTYIBI 3apsia KOHIEHCATOpa C
aMIUTUTY 10} CUJTBI TOKA B KOJIEOATeTbHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aIbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxamomue  SIeKTPOMarHUTHbIE — KojeOaHus.  BbIHYXIEHHBIE  3IEKTPOMAarHUTHbBIE
Kosie0aHusl.

ITepemenHbI TOK. MOIITHOCTD IEPEMEHHOTO TOKA. AMIUIUTYIHOE U JIEHCTBYIOIIEE 3HAUECHUE
CWJIBI TOKA Y HANPSDKEHUS TIPU PA3IMYHON (POpME 3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMCHH.

CuHycouaaJIbHBINA MTEpEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp M KaTyIIKa WHIYKTUBHOCTH B
e CUHYCOUAAIBHOTO MEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKEHHIA.

WNneanpubiii Tpancpopmarop. IlponsBoacTBo, mepemada W MOTpeOSeHHE SIEKTPUUYECKON
SHEPIUH.

DKOJIOTUUECKHE PUCKU MpPU MPOU3BOACTBE 3eKTpodHepruu. KynbTypa HMCHOIB30BAHMS
AIIEKTPOIHEPIHH B TOBCEHEBHOM JKU3HHU.

TexHu4ecKue yCTpONCTBA U TEXHOJIOTUYECKHE MPOIECCHI: JIEKTPUUYECKUM 3BOHOK, T€HEPATOP
MEPEMEHHOTO TOKA, JINHUU JJIEKTpoInepeaay.

Hemoncmpayuu.
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CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHMUS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUH OT HHAYKTUBHOCTU M EMKOCTH KOHTYpA.

OcumsorpaMMBbl AJIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop HE3aTyXaroIKX 3JEKTPOMAarHUTHBIX KOJIeOaHuH.

Monens 27€KTpPOMarHUTHOTO T€HEPATOpa.

BbIHyX1€eHHbBIE CHHYCOMJAJIbHBIE KOJICOAHUS.

Pe3ucrop, kaTymka HHIYKTUBHOCTU U KOHJIEHCATOP B LI IEPEMEHHOI0 TOKA.

Pe3oHaHC mpu MOCIENOBAaTENIBHOM COEAUHEHMH DPE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOPA.

VY CTpoiicTBO 1 MPUHIIMIT ASUCTBUS TpaHchopMaTopa.

Monenb TUHUY DIEKTPONEPEIaUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

Wzyuenue Tpancdopmaropa.

HccnenoBanne MepeMEHHOrO TOKa 4epe3 IOCIeNOBATeNbHO COENWHEHHBIE KOHACHCATOP,
KaTyIIKy U PE3UCTOP.

HabmnroneHue 37eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpomMazHuUmMHble 60JIHbL.

MexaHn4yeckue BOJIHBI, YCIOBHS UX pacnpocTpaHeHus. Ilonepeunsie U NpoaoiabHbIE BOJIHBL.
Ilepron, CKOpPOCTb pacIIpOCTPAHEHNUS U JJIMHA BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH: OTPaXKEHUE,
npejaoMiIeHue, nHTephepeHus U AudpaKius.

3Byk. CkopocTb 3ByKa. I pomkocTs 3Byka. Bricota Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHHE OKPYKAKOLIEH CPEJIbI.

ONEeKTPOMarHUTHHIE BOJHBL. YCIOBUS M3JIy4YEHMs 3JIEKTPOMArHUTHBIX BOJIH. B3anMmHas
OpHEHTALMS BEKTOPOB B DJIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  DJIIEKTPOMATHUTHBIX  BOJH:  OTPaKCHHE, INPEIOMIICHHUE,  IOJISPU3ALNA,
uHTephepeHIusa U AudpaKius.

[Ikana eKTpOMarHuTHHIX BOJIH. [IpMeHeHe 31eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBS3U U TeAEBUACHUA. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKArOIIeH Cpeibl.

TexHuyeckue ycTpoicTBa U IpakTHUIECKOEe IPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTBI, pajap,
panuonpuéMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meup, ynbTpa3ByKoBas JAMAarHOCTHKA B
TEXHHUKE U MEJUIIMHE.

Hemoncmpayuu.

OObpazoBaHue 1 pacpOCTpaHEHUE MOMEPEUYHBIX U MPOIOJIBHBIX BOJH.
Koneo6:mromieecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JUTUHBI BOJIHBI OT YaCTOTHI KOJICOAHMIA.

HaGimotenue oTpaskeHus ¥ MPETIOMIICHHSI MEXaHUYECKHUX BOJIH.
HaGmronenue nuntepdepeHnu 1 U pakiini MEXaHUIeCKUX BOJIH.
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AKyCTUYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.

HaGmnroneHnue cBsi3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIMTYI0M U 4aCTOTOW KOJIeOaHUH.

HccnenoBanue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, NIPEIIOMIICHHE, MTOJISIpU3aLns,
mudpaknus, nHTepHEpeHITHs.

Oo6napyxeHne nHOPaKpacHOTO U yIbTPa()HUOIETOBOTO H3ITYyUEHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomot, npaKmuKym.

W3yuyeHune nmapameTpoB 3ByKOBON BOJIHBI.
N3yueHune pacpocTpaHEeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHeitHOE pacnpocTpaHeHUEe cBeTa B OJHOpoAHOUM cpene. Jlyd cBera. ToueuHbli
HCTOYHHK CBETA.

OtpaxeHue cBeTa. 3aKOHbBI OTpakeHus ceeta. [locTpoeHne n3o00paxkeHni B IIIOCKOM 3epKalie.
Cdepuueckue 3epkana.

[Tpenomienue cBeTa. 3aKOHBI IPEIOMIICHUS cBeTa. AOCOIIOTHBIN NOKa3aTelb MPETOMIICHHS.
OTHOCUTENBHBIN TOKa3aTelb NpeaomiieHus. [1ocTosSHCTBO 4acTOThI CBETa M COOTHOLIEHHE JIMH
BOJIH [IPU NI€PEX0/1€ MOHOXPOMATHUECKOI'O CBETA Yepe3 ITpaHuIly pas3zesia IByX ONTHUYECKUX CPE.

Xon myueit B npusme. ucnepcus ceeta. CroxHbIi cocTaB Oesoro cBera. LIBer.

[TonHnoe BHyTpeHHee oTpakeHue. [IpeaenbHbIi yroa NoJIHOrO BHYTPEHHETO OTPAKEHUS.

Cobuparoniye u paccenBatomiye TuH3bl. ToHKas auH3a. oKycHOE paccTosHUE U ONTHYECKas
CHJIa TOHKOHM JIMH3bl. 3aBUCHUMOCTb (DOKYCHOTO PACCTOSHUSI TOHKOM cQepuueckoil JUH3bI OT eé
re€OMETPUH U OTHOCUTEIBLHOTO ITOKA3aTeNsl IPEIOMIIEHUS.

@opMyIia TOHKOU JIMH3BI. Y BEJIMYECHHE, JaBAEMOE JIMH30M.

Xop myda, HNpOLIEAUIErO JIMH3Y M0J MPOU3BOJIBHBIM YIJIOM K €€ INIABHOW ONTHYECKOU OCH.
[TocTpoenne n300paKeHUI TOYKH U OTPE3Ka MPSIMOI B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX U UX
CUCTEeMaXx.

OnTtuyeckue npudopsl. Pazpenraromnias cnoco6HOCTh. [71a3 Kak onTuyeckas cucTema.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

Bonnosast ontuka. MaTepdepenius cera. KorepeHTHbIe HCTOUHUKU. Y CIIOBHSI HAOJIIOICHUS
MaKCUMYMOB U MUHHUMYMOB B MHTep(EPEHIIMOHHONW KapTHHE OT JABYX KOT'€pPEHTHBIX MCTOUHHUKOB.
[TpuMepb! KJIaCCHUECKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceeta. JJudpakunonnas pemeTka. Y caoBue HaOMIOACHUS TJIaBHBIX MAaKCUMYMOB
NPY TaICHUA MOHOXPOMATHUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY .

[Tonsipuzanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKHME TNPOLECCHl: OYKH, JyINa, MEpPUCKOIl,
doToanmapat, MUKPOCKOII, TPOEKIIMOHHBIN anmnapar, MIpOCBETIEHUE ONTHUKH, BOJOKOHHAs OMNTHKA,
TudpaKIMOHHAs PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
HccnenoBaHue npeaoMIIEHUS CBETa.
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Habmtoienue moaHoro BHyTpEeHHEro oTpakeHus. Mojienb CBeToBo .
HccnenoBanue xo/1a CBETOBBIX IMyYKOB Yepe3 MIIOCKOMAPAIIIENBbHYIO TUIACTUHY U MIPU3MY.
HccnenoBanue CBOWCTB M300paXeHUH B IMH3AX.

Mopenu MUKpPOCKOIIA, TEIeCKONa.

HaGmonenue naTEpdEpEeHIINN CBETA.

HaOmronenne nBeTOB TOHKHUX IUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudpakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CHEKTpA.

Habmroienue nucnepcun cBera.

Habmoienue nmomnsipuszamnuu cBeTa.

[TpumeHeHre TOIIPOUIOB TSl H3YUSHHUSI MEXaHUYECKUX HATPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

W3mepenue nokaszarens IpeJoMIIEHUS CTEKIIa.

HccnenoBanue 3aBHCUMOCTH (DOKYCHOTO DPACCTOSIHHSI OT BellecTBa (Ha MpUMepe >KUIKUX
JIUH3).

W3mepenne pOKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonyyenne n300pakeHNUs B CUCTEME M3 IIOCKOTO 3epKaja U JINH3BL.

[Torydenne n300pakeHUs B CUCTEME M3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMMYSCKHX CHCTEM.

Ha6monenue qudpakiuun, nHTephepeHITNN U TOJIIpU3aIN CBETA.

W3ydenue monspusaiuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTU AUIIEKTPHKA.

Nzydenne natepdepeHIum 1a3epHOro U3IyuyeHus Ha IBYX LIENSX.

Habmronenue nucnepcuu.

HaGmonenue u uccnenoBanue 1upakiinoOHHOTO CIIEKTPA.

N3mepeHne 1iIMHbI CBETOBOM BOJIHBI.

[TorydeHne crieKTpa U3ITydeHUs] CBETOINO 1A TIPU TTOMOIITH TU(PAKITMOHHON PEIIETKH.

Pa3znen 6. OcHOBBI crienMaJIbHOW TEOPUHU OTHOCUTEJILHOCTH.

I'paHunpl NPUMEHMMOCTH KJIacCMYECKOM MexaHuku. llocTynaTel cnenmanbHON Teopuu
OTHOCHUTEIIBHOCTH.

IIpocTpaHCTBEHHO-BPEMEHHON  HMHTEpBAll. [IpeoOpazoBanust  Jlopenua.  YcnoBue
IPUYUHHOCTU. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKpALEHUE JUIMHBI.

OHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHILIBI.

CBsi3b Macchl C 3HEpPTrUel U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHIIbI. DHEPTHUS TOKOS.

TexHHYeCKHEe YCTPOWCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: CIyTHUKOBBIE IPUEMHUKH,
YCKOPHUTENH 3apsSKEHHBIX YaCTHII.

YdeHnuecKuit 3KCIIepUMEHT, J1a0opaTopHble pabOThl, IPAKTUKYM.

OmnpeneneHue UMIYJIbCa U SHEPTHM PENATUBUCTCKUX dYacTull (1o ¢ororpadusM TpekoB
3apsKEHHBIX YaCTHIl B MArHUTHOM II0JIE).

Paznen 7. KBanroBas pusuka.
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Tema 1. KopnyckynapHno-60110860ii 0yaiusm.

PaBHOBeCHOE TEIIOBOE M3TyUYeHUE (M3ITyueHHE a0COMIOTHO YEPHOTO Tea). 3aKOH CMELICHUS
Buna. I'unoresa I1nanka o kBaHTax.

@®oTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®oroaddext. OnbiTel A. I'. Cronerosa. 3akonsl poTorddexra. YpaBHeHrne DUHIITEHHA IS
dbotoaddekra. «Kpacnas rpanuma» Gorodddexra.

JlaBnenue cBeta (B 4aCTHOCTH, /IaBJI€HHUE CBETAa HA a0COJIIOTHO MOTJIOIIAOUIYIO U a0COIIOTHO
oTpaskarolyto noepxHocth). OnbiThl I1. H. JleOenena.

BonnoBrbie cBoiicTBa wactuil. Bonusl ne bpoiins. [{nuna Bomnas e bpoitns u pasmeps! obnactu
JIOKaJIM3alMy IBUKYIIeHcs yacTullsl. KopmyckynsapHo-BoIHOBOM ayanusM. udpaxims 31eKTpoHOB
Ha KpHCTaJUIax.

Cnenuduka n3mepenuit B Mukpomupe. CooTHomeHus: Heonpeaenénnocrei [ eizendepra.

TexHuyeckue yCTpOIICTBA M TEXHOJOTHYECKHE IPOLECCHI: CIIEKTPOMETP, (POTO3TIEMEHT,
(doToaTUNK, TYHHEIbHBI MUKPOCKOII, COJIHEUHAas 0aTapesi, CBETOUO/.

Hemoncmpayuu.

®oTo3(eKT Ha yCTaHOBKE C TUHKOBOW MJIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHEro ¢porodddekra.

HccnemoBanue 3aBUCIMOCTH COITPOTHUBIICHUS TTOTYITPOBOAHIKOB OT OCBEIIEHHOCTH.
Cseroanos.
Conneunas 6arapest.

Yuenuueckuit sxcnepumenm, nadbopamopnusie padomaol, nPAKMUKym.

Hccnenoanue poropesucropa.
N3mepenne nmoctossHHOM [Inanka Ha ocHOBeE rccnenoBanus GoTodddekra.
HccnenoBanre 3aBUCHMOCTH CHITBI TOKA Yepe3 CBETOMO OT HAIPSIKCHHUS.

Tema 2. Duzuxa amoma.

OmnbITHI 110 HCCNEAOBAaHUIO CTpOeHUs aToMa. [InanerapHas monens aroma Pesepdopaa.

[Toctynatsr bopa. M3nydenue u norsiomieHre GOTOHOB IPH NEPEX0e aToMa € OJJHOTO YPOBHS
SHEPIUU Ha JPYTOM.

Bunel ciektpoB. CiekTp ypoBHEH 3HEpruu aToMa Bo0poja.

CrioHTaHHOE M BRIHYXKIEHHOE M3TyueHue ceera. Jlasep.

TexHuyeckue yCTpOWCTBAa U  TEXHOJIOTMYECKHE TMPOLECChl: CHEKTPaJbHBIA  aHaIu3
(cieKkTpocKom), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbsita Pesepdopaa.

Habnronenne mTuHEHYaThIX CIIEKTPOB.

YCTpoiCTBO U IEHCTBHE CUETYMKA HOHU3UPYIOLIUX YACTHULL.
Omnpenenenre UIMHBI BOJTHBI JTa3€PHOTO U3ITyUCHHS.
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Yuenuueckuit s3kcnepumenm, nadopamophsie padomeot, RPAKMUKYM.

HaGmoienne MMHERYaToro CeKTpa.
HccnenoBanue crekTpa pa3peXeHHOIO0 aTOMapHOro BOAOPOJAa U HM3MEpPEHUE MOCTOSHHON
Pun6epra.

Tema 3. Duzuka amomHnozo A0pa u INEMEHMAPHBIX YACHUY.

Hyxknonnas monens snpa [eitsenOepra—lBanenko. 3apsa siipa. MaccoBoe 4uCIO sijpa.
N3otomsl.

PagnoakTuBHOCTB. Anba-pacmaj. DNEKTPOHHBIH M TO3WTPOHHBIN Oera-pacman. ['amma-
U3JIy4EeHHUE.

3aKOH paJuoaKTUBHOIO pacnana. PanumoakTuBHBIE wu30TONBI B mpupone. CpoiicTBa
VMOHM3UPYIOLIETO HM3JIy4YeHHs. BiusHue painoOaKTUBHOCTH Ha JKUBBIE OpraHU3Mbl. ECTECTBEHHBIN
¢doH uznyuenus. Jlozumerpus.

DOHeprus CBA3M HYKJIOHOB B sijipe. SnepHble cuibl. JledekT maccl sapa.

Snepusle peakuuu. Jlenenue u cuHrtes saep. SAnepusie peakropsl. [Ipobiemsl ynpaBisieMoro
TEPMOSAIEPHOTO CUHTE3a. DKOJOTUYECKUE ACTIEKTHI Pa3BUTHSI SIIEPHON IHEPIETUKH.

Meroasl perucTpanuy U UCCIEI0BAHMS JIEMEHTAPHBIX YaCTHLL.

@yH/IaMEHTAJIBHBIE B3aMMOJEHCTBUA. bapvoHBI, Me30HBI M JenToHbl. [IpencraBieHue o
CrannmaptHoit Moaenu. KBapk-rimrooHHas MOJIENb apOHOB.

®usuka 3a npeaenamu CtangapTHod Moaenu. TEMHast MmaTepus U TEMHAs SHEPTHUs.

EnnHcTBO M3nyeckoil KapTUHBI MUpA.

TexHnyeckue ycTpoMcTBa M TEXHOJOTMYECKHE IPOLECCHI: NO3UMETP, Kamepa BuibcoHa,
SJIEPHBINA PEaKTOp, TEPMOSIEPHBII peakTop, aToMHast 60MOa, MarHUTHO-PE30HAHCHAsI TOMOTpagusl.

Yuenuueckuit 3xkcnepumenm, nadopamopmsvie padonuvt, NPAKMUKYM.

HccnenoBanue TpeKoB 4acTUIl (110 TOTOBBIM doTorpadusim).
HccnenoBanue paguoakTUBHOTO ()OHA C UCIOJIB30BAHUEM JI03UMETPA.
N3yuenue nornoeHus 0eTa-4acTul] aTlOMUHHUEM.

Pa3neu 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BUTHS acTpoHOMHUHU. [IpukiasHOe U MHUPOBO33PEHUECKOE 3HAYEHHE aCTPOHOMUHU.
[TprMeHUMOCTh 3aKOHOB (PU3UKHU AJIs1 O0BACHEHUS PUPObI KOCMUUYECKHX OOBEKTOB.

Metoael  acTpoHOMUYeCKUX uccienoBaHuil. COBpEeMEHHbIE ONTHUYECKHUE TEJIECKOIbI,
panuoTeNnecKonsl, BHEaTMOC(hepHas aCTPOHOMUS.

Bup 3Bé3aHoro Heba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, X BUIAUMOE ABHKEHHE.

Conneunas cucrema.

Connue. Conneunas akTuBHOCTh. McTounnk sueprun ComnHua u 3BE37.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKU. /[narpamma «CHeKTpasIbHbIN KJIacC — CBETUMOCTDY.
3BE3/pI TIIABHOM MOCIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JAJIs 3BE3] TJIaBHOM
nocneaoBarelbHOCTH. BHyTpenHee cTpoeHue 3BE€3a. CoOBpeMEHHbIE TPEACTABICHUS O
MPOUCXOKACHUH U BOoMK CoJTHIIA U 3BE3/. DTaIlbl )KU3HU 3BE3.
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Mneunsiii [IyTe — Hama ["anaktuka. [lonoxenue u nemwxenne Connua B [Nanaktuke. Tumbl
rajakTuk. Paguoranaktuky v kBazapsl. YEpHBIE IBIPHI B sipax rajJaKTHK.

Bcenennas. Pacmmmpenune Bceenennoii. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usinyuyeHue.

Macmra6Hast ctpyktypa Beenennoil. MeraranakTuka.

Hepewénnbie mpo6iieMbl aCTPOHOMUH.

Yuenuuecxkue navnrooenus.

HaGmoenust 3B€3AHOT0 HeOa HEBOOPYKEHHBIM TIIa30M C HCIOIH30BAaHHEM KOMITBIOTEPHBIX
MPWIOKEHUHN NIl ONPEIeICHHs TIOJIOKEHUsI HeOeCHBIX 00OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOro Nnoyymapus 1 sipkue 3BE3/bl.

HaGmoienus B Teneckon JIyHbI, TUIAHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHUH.

Du3nYecKUl NPAKTHKYM.

CrniocoObl n3MepeHus: GU3MYECKUX BEIWYMH C HCIOJIB30BAHMEM aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENIBHBIX TPHOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCUTENIbHBIE
MOTPEIIHOCTH U3MepeHuil pusnuecknx BennyuH. OLeHKa TpaHuLl OTPEIIHOCTEH.

[TpoBeneHne KOCBEHHBIX M3MEPEHUMN, MCCIEAOBAHUN 3aBHUCHMOCTEH (U3NYCCKUX BEIUYHH,
IIPOBEpPKa MPEUIOKEHHBIX THUIOTE3 (BHIOOp M3 pabOT, OMMCAHHBIX B TEMATHYECKUX paszzaenax
«Y4YeHNUECKU IKCIIEPUMEHT, J1a00paTOpHbIE pabOThI, MPAKTUKYM»).

Oo6o0maroniee NOBTOpeHMne.

O06o001IeHre 1 cucTeMaTH3aIMs COJIepKaHus pa3aesioB Kypca «MexaHukay, « MoJeKynsapHas
dbu3KKa U TEPMOANHAMHUKAY, « DNEKTpoIuHAMUKay, «Konebanus u BOIHB, «OCHOBHI ClIeUaTbHON
TEOPUU OTHOCUTEILHOCTHY, «KBaHTOBast (hH3HKa», « DIIEMEHTHI ACTPOHOMHHU U aCTPOPUIUKI.

Poutb pu3mky 1 acCTPOHOMUH B 3KOHOMUYECKON, TEXHOJIOTUICCKOM, COIMMATLHOU U ATHYECKOM
chepax IesTETHLHOCTH YEIIOBEKa, POJIb U MECTO (PM3MKH U aCTPOHOMHHU B COBPEMEHHOW HAy4HOMH
KapTHHE MHpa, 3HAYCHHE OIMHCATEIbHOW, CHCTEMaTHU3UPYIOIMICH, OOBSICHUTCIBHOU W
MPOrHOCTHYECKOU (YHKIUN (PU3NYECKOW TEOpUH, POJb (PU3NYECKOW TEOpuu B (POPMHUPOBAHUU
MpeJCTaBICHU 0 (PU3MUECKON KapTHHE MHpa, MecTO (PM3MUECKON KapTHHBI MUpPA B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABIECHUN O PUPO/IE.

Me)l(l'lpe}lMeTHbIe CBHA3MH.

Nzyuenne xypca ¢usuku yriayOnéHHOro ypoBHS B 11 Kjacce OCymIECTBISIETCS C YYETOM
coJiepKaTeIbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XMMHHU, Teorpapuu U
TEXHOJIOTHH.

Mescnpeomemusle NOHAMUA,CEA3AHHBIE C U3YUCHUEM MEMO0008 HAYYHO20 NOZHAHUA:
SBIIGHUE, Hay4HbIi (akT, rumnoreza, ¢u3MyecKas BEIMYMHA, 3aKOH, TEOpHs, HaONIO/IeHuE,
9KCIICPUMCHT, MOJACIUPOBAHUEC, MOACIIb, U3MCPCHHUEC, NMOTrPCUIHOCTU HBMGPGHHﬁ, HU3MCPUTCIIbHBIC
npuOopsl, U poBas 1a60paTopHsl.

Mamemamuka: pelieHNe CHCTEMbl ypaBHEHHU. TpuroHoOMeTpudeckne (DYyHKIHH: CHHYC,
KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI U X MPOEKIIMH
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HAa OCH KOOpJAMHAT, cloKeHue BeKTOpoB. [IpousBomHble sneMmeHTapHbIX (yHkuui. IlpusHaku
mo100Us TPEyroJbHUKOB, OMpeIelIeHHE TIOIAAN TUIOCKUX GUryp u o0néma ter.

Buonozusa: snekTpuuecKue sSBJICHUS B )KUBOW MPUPOJIE, KoieOaTeIbHbIE JBI)KEHUS B )KUBOM
MPUPOJAE, DSKOJOTMYECKHME PHUCKU TNPU MPOU3BOJCTBE DIIEKTPOIHEPTHH, DICKTPOMArHUTHOE
3arps3HEHUE OKPYKAKOIIEH Cpelibl, yIbTPa3ByKOBAs IUATHOCTUKA B MEAUIIMHE, ONTUYECKHUE SABICHUS
B JKMBOU IIPUPOJIE.

Xumus: cTpoeHUE aTOMOB M MOJIEKYJI, KPUCTAJUTMYECKAs CTPYKTYpa TBEPBIX TE, MEXaHU3MBbI
00pa3oBaHus KPUCTAUIMUECKON PEIIETKH, CIICKTPATbHBIA aHAJN3.

T'eozpaghua: MarHWTHBIE TIONMIOCA 3€MIIM, 3alie)KM MArHUTHBIX Py, (OTOCHEMKA 3€MHOM
MOBEPXHOCTH, ceiicMorpad.

T €XHoJlocuA. HpI/IMeHeHI/Ie IIOCTOSAHHBIX MAar”HuTOB, BJIGKTpOMaI‘HI/ITOB, 3JI€KTpO[[BI/IFaTeJIB
SlkoOu, reHepaTop TEPEMEHHOTO TOKa, WHAYKIMOHHAS TIe4Yb, JIMHUU BJEKTpoIepenad,
ANEKTPOJIBUTATEh, paaap, paauONpPUEMHUK, TeJIeBU30p, aHTeHHa, TtenedoHn, CBY-meus,
y.]'II)TpaSBYKOBaSI JAUAarHoCTHKa B TEXHUKE, HpOGKHHOHHBIﬁ annapaT, BOJIOKOHHAas OIITHUKA, COJIHECUHAas
Oatapes, CITyTHUKOBBIE IPUEMHUKH, sIIepHAS YJHEPTeTUKA U SKOJOTUYECKHUE aCTIEKThI €€ pa3BUTHS.

[Inanupyemblie pe3yabTaThbl OCBOEHUS] Y1eOHOI0 NpeaMeTa

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUs yueOHOro mnpeamera «Du3HKa» JOKHBI OTpa)xarhb
TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBATHCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIHEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAJAULIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBa, PACIIUPEHNE KU3HEHHOTO
OMBITA U ONBITA JIEATEILHOCTH B IMPOIIECCE PeaTn3ali OCHOBHBIX HANPABICHUN BOCHUTATEIbHON
JIeATeTbHOCTH, B TOM YHUCJI€ B YaCTHU:

rPaskIaHCKOr0 BOCIIUTAHUSA:

® chopMHUPOBAaHHOCTh TPAKIAHCKOM TO3WIUU OOYYaroOmerocs KaK aKTUBHOTO |
OTBETCTBEHHOTO WIEHA POCCHICKOTO 00IIECTBa;

® [pUHATHE TPAJAULMOHHBIX OOIICYETOBEYECKUX TYMAHHCTUYECKUX M JEMOKPATHUYECKUX
LIGHHOCTEIH;

b TOTOBHOCTH BCCTH COBMGCTHYIO OCATCIIBHOCTL B HHTepecax Fpa)i(l[aHCKOFO 06H.[€CTB8.,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHU3AIINH;

L4 yMeHI/Ie B3aI/IMOI[€I\/'ICTBOBaTI) C COIHuaJIbHBIMHU I/IHCTI/ITyTaMI/I B COOTBETCTBHUH C HX
GYHKIUSAMU U Ha3HAYEHUEM;

® TOTOBHOCTHh K TYMAaHUTAPHOU U BOJIOHTEPCKOMN AEATEIbHOCTH.

NaTPHOTHYECKOT0 BOCIIMTAHMA:
*  cpopMHUPOBAHHOCTH POCCUICKON TPaKIAHCKON HACHTUYHOCTH, TATPHOTH3MA;
® [IGHHOCTHOE OTHOUICHHE K TOCYJapCTBEHHBIM CHMBOJIaM, TOCTHXKEHHUSM POCCHUHCKHX
y4EHBIX B 00J71aCTH (PU3UKHU U TEXHUKE.
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AYXOBHO-HPABCTBCHHOI'0O BOCIIUTAHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOT0 MIOBEICHUS;

CIOCOOHOCTH OLIEHUBATH CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEILICHHS, OPUEHTUPYACH Ha
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUYEHOTO;
OCO3HAHME JINYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUUBOTO OYAyIIEro.

ICTETUYCCKOI0O BOCIITMTAHUSA .

ACTETUYECKOE OTHOLIEHNE K MUPY, BKIIIOYasl 3CTETUKY HAyYHOI'O TBOPYECTBA, MPUCYIIETO
¢du3nyeckoil Hayke.

TPYAOBOr0 BOCIIMTAHHUSA:

WHTEpEC K pasIu4yHbiM cdepaM TpodecCHOHATHHON NEATEeIHbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DM3WKOW W TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIH BBIOOp OymyIIei
MpoQ)eCCUu U peaTn30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TUTAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO W CaMOOOpa30BaHUIO B 001acTH (U3WKK Ha
MPOTSHKEHUH BCEH )KU3HU.

IKOJOIH4Ye¢CKOro BOCIMTaHuA:

c(OPMHPOBAHHOCTh 3KOJIOTUYECKON KYyJbTYphl, OCO3HAaHHE TIJ00AJLHOTO XapakTepa
AKOJIOTMYECKUX MPOOIeM;

IJJAHUPOBAHUE W OCYILECTBICHHE ACUCTBUM B OKPYJKAIOIIEW Cpelle Ha OCHOBE 3HAHMS
LeJed YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

paclIMpeHHe OMbITa JAEATEJBHOCTH SKOJIOIMYECKOM HAaIpaBICHHOCTHM Ha OCHOBE
UMEIOIIUXCs 3HAaHUM o (u3uKe.

IHEHHOCTH HAYIHOI'O IMMO3HAHUSA:

c(OPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3NYECKON HAYKH;

OCO3HAHME IEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTH B TPOIIECCe M3yUeHUs (DU3NKU
OCYIIECTBIISITh TPOEKTHYIO W HCCIENOBATEIBCKYIO IESTEIhHOCTh WHAWBHUIYATbHO W B
rpyImIe.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/IbHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBbie Jornyeckue aAeiicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AaKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIIPEAEIIATH LIENIN ACATEIbHOCTH, 3aaBaTh IAPAMETPbl U KPUTEPHUU UX JOCTHKCHHUS;
BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B PACCMAaTPUBAEMBbIX (PU3NYECKUX SIBICHUSIX;
pa3pabaTbIBaTh IJIaH pelieHus Ipo0IeMbl C y4ETOM aHaIM3a UIMEIOLUXCS MaTepHaAIbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLEHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIM,
OLIEHMBATh PUCKU MOCJIEACTBUN AESITEIbHOCTH;

KOOPJWHUPOBATh M BBINOJHATH PAaOOTy B YCIOBHSX pEaTbHOrO, BHUPTYAJIBHOTO H
KOMOMHHPOBAaHHOT'O B3aUMOJICHCTBHS;
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Ppa3BUBATb KPCATHUBHOC MBIIIJIICHUEC IIPHU PCIICHUHN KU3HCHHBIX np06neM.

Ba3oBbie ncciegoBaTeLCKue 1eliCTBUA:

BJIAJIETh HAYYHOH TEpMHUHOJIOTHEH, KIIOUYEBBIMH TMOHATHSAMU M METOJAMH (U3NYECKOMH
HaYKH;

BJIAJIETh HaBBIKAMU Y4eOHO-HMCCIIEIOBATEIHCKON W TMPOEKTHOW JEATENBHOCTH B 001acTH
(GU3UKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSITETIbHOMY TIOMCKY METOJIOB PEIICHHUS
3a1a4 (PU3NIECKOTO COICPIKAHNUS, TPUMEHEHHIO PA3IMYHBIX METOIOB IO3HAHHMS;

BJIAJICTh BHJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHHs, €ro MHTEpPIIpeTaluH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUEOHBIX CUTYalHsX, B TOM YHUCIE MpU
CO3JIaHMH y4EOHBIX MPOEKTOB B 00J1aCTH (PUBUKH;

BBISIBIIAT  [IPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3aJady, BBIABUTaTh
THIIOTE3y €€ PelIeHHUs, HaXOIUTh apryMEHTHI /ISl JI0Ka3aTelIbCTBA CBOUX YTBEPIKIACHUM,
3aJ1aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAIM3HMPOBATH ITOJyYCHHBIE B XOJIC PEIICHHS 3aa4H Pe3yIbTaThl, KPDUTHIECKH OLICHUBATh
UX JIOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX yCIOBUSIX;

CTaBUTH M (POPMYIIUPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BATEILHOM JEATEIILHOCTH, B TOM
qucye MPU U3yuYeHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT,

YMETbh NEePEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00J1acTh )KU3HEACSATEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UCH, PEJIaraTh OpUTHHAIBHBIC MTOIXObI H PEIICHHUS;

CTaBUTH NPOOJIEMBI U 331a4H, TOITYCKAIONINE AIbTEPHATHBHBIE PEIICHHS.

Pabora ¢ undopmanmeii:

BJIaJIETh HABBIKAMH IOJIy4YeHUs] MH(POpMaIuK (U3MUECKOro COAEpKaHHUs U3 MCTOUHUKOB
pasHBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATh TOUCK, aHAJIM3, CHUCTEMAaTHU3ALUI0 M
MHTEpIpEeTanio HHPOPMALIUU PAa3TMYHBIX BUOB U ()OPM MPEICTaBICHHS,;

OLIEHUBATh JJOCTOBEPHOCTHh WH(OPMAIIHH;

UCTIOJIB30BaTh CpeACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIH B
pELICHNN KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AIIMOHHBIX 33/1a4 ¢ COOI0ICHNEM
TpeOOBaHWH HPrOHOMHKH, TEXHHKH O€30IaCHOCTH, THIHEHBI, pecypcocOepekeHus,
NPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIHOHHOHW 0€30TIaCHOCTH;

co3/1aBaTh TEKCThl (DU3UYECKOTO COJAEp)KaHUs B pa3IMyHBIX (opMmaTax ¢ ydEToM
Ha3HaueHUs HMH(QOpPMAIMM M LEJIeBOM ayJUTOpUH, BBIOMpas ONTHUMAaJbHYIO (opmy
NPE/ICTAaBIICHUS U BU3YyaIH3alllH.

KOMMyHHKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁnble JedcTBHUA:

OCYILLECTBIIATh OOLIEHUE HAa ypOKaX (PU3UKU U BO BHEYPOUHOH JIEATEIBHOCTH;
pacro3HaBaTh PEANOCHIIKY KOH(IMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTHI;
pa3BEPHYTO M JIOTMUHO M3J1araTh CBOK TOYKY 3pPEHHUS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MIOHUMATh U UCTIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW M UHIAMBHYaJIbHON paboThI;
BBIOMPATh TEMAaTHUKy M METOIBI COBMECTHBIX ACHCTBUI C y4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;
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MPUHUMATH 1M COBMECTHOW JeATeIbHOCTH, OpPraHU30BBIBATH M KOOPAUHHPOBATH
JEeUCTBUS MO €€ TOCTHXKEHUIO: COCTABIIATh IJIaH JIEHCTBUHN, pacpeensiTh PO ¢ y4ETOM
MHEHHMI YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboTHI;

OLICHUBATh Ka4€CTBO CBOCTO BKJIaJla M KAKAOI'0 YHYaCTHUKA KOMaH/bI B O6H1Hﬁ pe3yabTaT
10 pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC MPOCKTHI, OLCHUBATL UACH C IO3MIOHWH HOBU3HBLI, OPUTMHAJIIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE TOBEJCHHE B pPAa3IMYHBIX CUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUA

Camoopranusaunus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIbHYIO NEATETLHOCTh B 00JacTH (U3UKUA U
aCTPOHOMUHU, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSATENIbHO COCTAaBJIATh IUIAH PELIEHUs PACUETHBIX M KAUYECTBEHHBIX 3a/ad, IJIaH
BBITIOJTHEHHS MPAKTUYECKOW paboOThl ¢ YYETOM HMMEIOIIUXCS PECYypCOB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANIOYTEHU;

JaBaTh OLEHKY HOBBIM CUTYAaIIMSIM;

paciupsaTh paMKH y9e0HOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEAOYTESHUH;

JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
perieHue;

OLIEHHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTH POPMHUPOBAHUIO U TIPOSBICHUIO SPYAUIIMH B 00J1aCTH (GU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTpO.TIb, 3MOLIHOHAJIBLHBLIA HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LM,

BJIa/I€Th HaBBIKAMU IT03HABATEIbHON pe(IIEeKCHH KaK OCO3HAHUS COBEpIIaeMbIX IeUCTBUMN U
MBICIIUTENIBHBIX IPOLECCOB, X PE3YNIBTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh NMPUEMBI pedUIEeKCHUH TS OLIEHKH CUTYaIlH, BEIOOpa BEPHOIO PEeIIECHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEILICHUS 110 UX CHUKECHHUIO;
[IPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJILTATOB EATEIbHOCTH;
NPUHUMATD ce0s, TOHMMAast CBOM HEJIOCTATKU M TOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBbHOCTH;
MIpU3HABaTh CBOE MIPAaBO U MPABO APYTUX HA OIINOKH.

B npouecce n0CTHXEHNS TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS IPOTPaMMBI 110 (PU3UKE ISl yPOBHS
cpenHero o0uiero ooOpa3zoBaHus y 00y4aromUXCsi COBEPIICHCTBYETCS SMOLMOHAIBHBIA UHTEIIEKT,
Mpenoararomui cOpMUPOBAHHOCTH:

CaMOCO3HAHUs, BKIIOYAIOILEr0 CIIOCOOHOCTh IIOHUMATh CBOE DMOLMOHAIBHOE COCTOSHHUE,
BUJICTh HAMPaBJICHUS PA3BUTHUSI COOCTBEHHON 3MOIMOHAILHON Cepbl, ObITh YBEPEHHBIM B
ceOe;

caMoperyJIMupOBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBECHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHATBHBIM
N3MCHCHUSIM U HpOSIBJ'IS[TI) FI/I6KOCTB, 6I)ITI) OTKpBITLIM HOBOMy;



27

® BHYTPEHHEH MOTHBALIUH, BKIIOYAIOLIEH CTPEMIIEHHE K [OCTHIKEHHIO LEJIH U YCIEXY,
ONITUMHU3M, UHUIIUATUBHOCTb, YMEHUE I€HCTBOBATh, UCXO/IS U3 CBOMX BO3MOXKHOCTE;

® SMIIATHM, BKIIIOYAIOIIEH CHOCOOHOCTh MOHMMAaTh 3MOIMOHAIBHOE COCTOSIHHE IPYTHX,
YYUTBIBaTh €r0 TPH OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K COYYBCTBHIO U
COTEPEKUBAHMUIO;

®  COLMAJIbHBIX HAaBBIKOB, BKIIOYAIOIINUX CIIOCOOHOCTH BBICTpanBaTh OTHOLIEHUSI C IPYTUMU
JIOABMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peliaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 10 knacce TipeIMETHbIE pe3yJIbTaThl Ha YTIIyOJEHHOM YPOBHE JOJKHBI
oTpaxaTb c(HOPMUPOBAHHOCTh Y 00YHaIOIIUXCSI YMEHUI:

® [OHMMATh pPOJb (QUIMKK B HKOHOMHUYECKOM, TEXHOJIOTMUECKOH, 3SKOJIOTMYECKOH,
COLIMAJIbHOW M 3THYEeCKOW cdepax AESITeNTbHOCTH 4YeNOBEKa, poJib U MECTO (U3UKHU B
COBPEMEHHOW HAy4YHOW KapTUHE MHUpA, 3HAYCHUE OMUCATEIbHOW, CHUCTEMATHU3UPYIOLIEH,
OOBSICHUTENIbHOW M IMPOrHOCTHYECKONW (QYHKUUH (QU3MUECKOW TEOpUH — MEXaHHKH,
MOJICKYJISIPHOM (PU3MKM U TEPMOJUHAMUKHU, pOJib GU3NUECKO Teopuu B (popMUpOBaHUH
NpeJCTaBIeHUN 0 (U3NUECKOI KapTHHE MUPA;

® pasaMyaTh YCJIOBUS MPUMEHUMOCTH MOeNeH (U3NUECKUX TeN U MPOIECCOB (SIBJICHUH):
MHEepLMaJgbHas cHUCTeMa OTcuéra, aOCOJIIOTHO TBEPAOE TEJIO0, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JBHKEHHE, CBOOOJHOE MajJeHue, abCONIOTHO yrpyras nedopmanus,
abCOJIIOTHO YIIPYroe U a0COJIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJENHN Ta3a, KUAKOCTU U
TBEPIOro (KPUCTAIUIMUECKOr0) Tela, MJCAIbHBIA Ta3, TOYEUHBIH 3apsd, OJHOPOIHOE
AJIEKTPUYECKOE TOJIE;

®  pasnauyaTh yCIOBHs (IpaHMIIbI, 0071aCTH) MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB, TIOHUMATh
BceoOIMi xapakTep (yHIAMEHTAJIBHBIX 3aKOHOB M OTPAaHUYEHHOCTb HCIIOJIb30BAHHUS
YaCTHBIX 3aKOHOB;

®  QHAJIM3UPOBATh U OOBACHATH MEXAHUYECKHE MPOLIECCH] U SIBICHUS, UCIOIb3Yys] OCHOBHbBIE
MIOJIO’KEHHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIbHOCTh MEXaHUUYECKOTO IBUKEHUS, OPMYJIBI
KMHEMaTUKU PaBHOYCKOPEHHOTO JBMKEHMsI, IpeoOpazoBanus anunes I CKOpOCTU U
nepeMeIeHus, 3akoHbl HbOTOHA, NPUHLMI OTHOCUTENbHOCTH ['anmuies, 3akoH
BCEMHUPHOTO TATOTEHHs, 3aKOHbI COXPAaHEHHsI UMITYJIbCA U MEXAaHWYECKON SHEpPIrUuH, CBA3b
paboThl CHJIBI C U3MEHEHHEM MEXaHMYECKOM 3HEpruH, YCIOBHUS PABHOBECHs TBEPAOTO
TeJa), Iy 3TOM UCIIOJIb30BaTh MaTEMAaTHUYECKOE BHIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IMpeoOpa3oBaHuil ['anmiesi, BTOPOro M TPETHETO
3aKkOHOB HpIOTOHA, 3aKOHOB COXpaHEHHUS MMIIYJbCa M MEXAHWYECKOW SHEpruu, 3aKOHa
BCEMUPHOI'O TATOTEHUS;

® QHAIM3UPOBATh M OOBACHATH TEIUIOBBIE MPOLIECCHI M SBJICHHS, HCIOJIb3Ys OCHOBHBIE
nostoxxeHuss MKT 1 3aKkoHBI MOJIEKYJIIpHON (PU3UKU ¥ TEPMOJAMHAMUKH (CBS3b JTABJICHHS
UeaIbHOTO Ta3a €O CpeAHEH KHHETMYECKOW »HHeprueil TeIIOBOro JABMKEHHS H
KOHIEHTPALMEN €ro MOJEKYJI, CBSI3b TEMIEPATYPhl BEIIECTBA CO CPEIHENH KUHETUYECKON
SHEPrUe€il TEIJIOBOIO MABM)KEHMS €ro 4YacTHIl, CBs3b JABICHHUS MJICAIbHOIO Tra3a C
KOHIICHTpalMel MOJIEKYJ U €ro TeMIlepaTypoH, ypaBHeHue MeHneneesa—KiamnelipoHna,
NEpBBIN 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAaHEHUS SHEPTUHU B TEIIOBBIX MpoLIeccax), Ipu
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3TOM HCHOJB30BaTh MaTEMaTHYECKOE BBIPAXKEHHWE 3AaKOHOB, YKa3blBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUsI MeHneneeBa—KnaneipoHna;

aHAJM3UPOBATh U OOBICHATD SJCKTPUUECKUE SBJICHHSI, HCIIOJIB3YSI OCHOBHBIE ITOJIOKEHUS U
3aKOHBI EKTPOJAMHAMUKH (3aKOH COXpaHEHMsI JIEKTPUYECKOro 3apsija, 3akoH KysoHa,
MOTEHIUAIBHOCTh IEKTPOCTATUYECKOIO TOJIsA, MPUHINII CYNEPIIO3HIMH MIEKTPUIECKUX
IIOJIEH, IPH 3TOM YKa3bIBasl yCIOBHUS IPUMEHUMOCTH 3akoHa KyitoHa, a Takke IpakTUIeCKU
BAJKHBIE COOTHOUIEHUS: 3aKOHbI OMa JIJIsl y4acTKa LENH U I 3aMKHYTOM 3JIEKTPUYECKON
ueny, 3akoH /xoyns—Jlenna, npaBuna Kupxroda, 3akonst @apanes A1 2JIEKTPOIIN3a);
OMHUCHIBaTh (U3UYECKUE TPOIECChl U SBIEHUS, HCIOIb3Yys BEIMYUHBL IEpEMEIICHNE,
CKOPOCTb, YCKOpPEHHUE, UMIIYJIbC TEJIa M CUCTEMBI TEJ, CHJIa, MOMEHT CHUJIbl, IaBJICHHUE,
NOTEHIMAJIbHAS YHEPIUs, KHHETUYECKas YHEPTUs, MEXaHU4YecKast SHeprus, padoTa CUIIbI,
LIEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CHia TSDKECTH, CHJla YIPYTOCTH, CHJIAa TpPEHMS,
MOIIHOCTb, HEPIUs B3aUMOAECHUCTBUS Tena ¢ 3eMJIEN BONMM3M €€ MOBEPXHOCTH, SHEPrus
yopyro# nedopmanuy npyKUHbI, KOJUYECTBO TEIJIOThI, aOCOIIOTHAs TeMIlepaTrypa Tena,
paboTa B TepMOJUHAMUKE, BHYTPEHHSSI SHEPTUs UICAIbHOTO OJIHOATOMHOTO Ta3a, paboTta
MJEaIbHOIO ra3a, OTHOCUTEIbHAs BIAXHOCTh Bo3ayxa, KIIJ[ wmaeampHOro TemioBoro
JBUTATEJIS; JIEKTPUUECKOE T10JI€, HAMPSYKEHHOCTD 3JIEKTPUUECKOTO MOJIs, HANPsHKEHHOCTD
I10JIs1 TOYEYHOT'0 3apsiJia UIIU 3apsKEHHOIO 1Iapa B BAKyyMeE U B IUDJIEKTPUKE, IIOTEHIIMAI
3JIEKTPOCTATUYECKOTO MO, PA3HOCTh NTOTCHIUAJIOB, dJIEKTPOABIKYIIAS CUJIA, CHIIA TOKA,
HaIlpsDKEHUE, MOIIHOCTh TOKA, OJJIEKTPUYECKas €EMKOCTh IUIOCKOrO KOHJAEHCATOpa,
CONPOTHUBJICHUE YYacTKa LENHM C IOCIEN0BATEIbHBIM U IAPAJUICIBHBIM COEIUHEHUEM
PE3UCTOPOB, SHEPIUS IIEKTPUUECKOTO MO KOHAEHCATOpa;

OOBSCHATH OCOOEHHOCTH MPOTEKaHUA (DU3MUECKHUX SIBICHMI: MEXaHHMYeCKOe JBHKEHUE,
TEIUIOBOE JBM)KEHHE YAaCTHIl BEIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABUKEHHUE,
muddys3us, HcnapeHue, KUMEHWE U KOHJCHCAllMs, IUIaBIIEHHE M KpPUCTAIIU3alus,
HaIIPaBJIECHHOCTb TEIUIONEPENaut, JJIEKTPU3ALUs TEll, SKBUIIOTCHIIMAIBHOCTD IIOBEPXHOCTH
3aps’KEHHOIO ITPOBOIHUKA,;

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BEIMYMHBI OT JPYroil C
HCIIOJIb30BAHUEM MPSAMBIX HW3MEPEHHH, IPU OTOM KOHCTPYHPOBaTh YCTAHOBKY,
(buKcHpOBaTh PpPe3yibTAThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEIMYUMH B BUJE
rpad@ukoB ¢ Y4€TOM aOCONIOTHBIX TOTPEIIHOCTeH W3MepeHul, JenaTrb BBIBOJBI IO
pe3yabpTaTaM UCCIEI0BAHMS;

MPOBOANTh KOCBEHHBbIE HW3MepeHus (U3MUEeCKHX BENUYMH, MPU OTOM BBIOMpATH
ONTUMANbHBIA  METOA HM3MEpEeHHs, OLIEHHBAaTh aOCOJIIOTHBIE U  OTHOCHTEJbHBIC
IIOTPELIHOCTH NPSMBIX U KOCBEHHBIX U3MEPECHMUI;

IIPOBOJUTH OIIBITHI IO IIPOBEPKE MPEMIOKEHHOW TMIIOTE3bI: IUIAHUPOBATH 3KCIIEPUMEHT,
coOHMpaTh AHKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBAThH IOJyUYEHHBIE PE3yJIbTaThl U
JIeJIaTh BBIBOJI O CTATyCE NPEAI0KEHHON TMIIOTE3H;

coOmoaTh mpaBuia 0e30MacHOro Tpyda IMpH IMPOBEIEHUU HCCIEAOBAaHUN B paMKax
y4eOHOr0 SKCIEepUMEHTa, MPAKTUKyMa U Y4eOHO-HCCIEAOBATEIbCKOM M TMPOEKTHOU
JESTeIbHOCTH C UCTOJb30BAaHHEM HW3MEPHUTENBHBIX YCTPONCTB U J1ab0OpPaTOpHOTO
000pyIOBaHUS;

pemiaTh pacu€THBIC 33719 C IBHO 3aJJaHHOW U HESIBHO 33JaHHOHN (DU3MUECKON MOIETBIO: Ha
OCHOBAHMM aHAJIM3a YCJIOBUS 00OOCHOBBIBATH BBIOOp (pU3MUECKOW MOJEIH, OTBEYAIOLICH
TpeOOBaHUAM 3a7a4yM, MPUMEHATH (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIAThI
(bu3nyecKuX TEOpUH MPH MCIOJIB30BAHMM MaTeMaTHYECKMX METOJOB pEelIeHMs 3ajad,
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MPOBOANTH PAcCU€Thl HA OCHOBAaHMH MMEIOIIUXCS JAHHBIX, aHATU3UPOBATH PE3yIbTaThl U
KOPPEKTHPOBATH METO/IbI PEILICHHsSI ¢ YYETOM MOJTyUYEHHBIX PE3YIbTaTOB;

pemaTth KauyecTBEHHBIC 3aJaud, TPEeOyrolre MPUMEHEHHs 3HAHWA M3 Pa3HBIX Pa3JIesioB
Kypca (pu3uKH, a TaKKe MHTETpalluy 3HAHUN U3 APYTUX MPEIMETOB €CTECTBEHHO-HAyYHOTO
IIUKJIA: BRICTPAUBATh JIOTHUECKYIO IIETIOUKY PACCYKIACHUH C OTTIOPOH Ha N3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (PH3HUYECKUE SIBIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Ji1 OOBSICHEHUS OCHOBHBIX MPUHIUIIOB PabOThI
M3MEPUTENBbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HaYKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKH M TEXHOJIOTHA;
aHAJIM3UPOBATh U OLIEHUBATH MOCIEICTBHS OBITOBOM M MPOU3BOACTBEHHOHN JESTEIHLHOCTH
YeJIOBEeKa, CBS3aHHOM C (U3MYECKHMMM TPOIECCaMH, C TO3UIHUH IKOJIOTHYECKOI
0€30macHOCTH, TMPEICTABICHHH O pPAlMOHAIBHOM NPUPOAOIOIH30BAHNU, a TaKXKe
pa3yMHOM HMCTIOJIb30BaHUM JOCTI)KEHUI HAYKH U TEXHOJIOTUH JUTSI JaTbHEHINETO Pa3BUTHS
YyeJIOBEYECKOro OOIECTBa;

MPUMEHSTh pa3IMYHbIe CIOCOOBI paboThl ¢ MHbOpMauel PU3NIECKOro COAEpKaHUs C
UCIOJIb30BaHNEM COBPEMEHHBIX HH()POPMAIIMOHHBIX TEXHOJIOTHIA, IPH ITOM HCIIOJIb30BATh
COBpeMeHHbIe HH(OPMALIMOHHBIE TEXHOJIOTUH AJIs TOUCKA, TepepadOTKH U MPEIbIBICHU
y4eOHOM M HAyYHO-MOMYJISIPHON WHGOpPMAIMU, CTPYKTYpPUPOBAHHUS M WHTEPIIPETALUU
MHPOpPMALIUK, TOJYYEHHOH M3 Pa3INYHBIX HMCTOYHHKOB, KPUTUYECKH aHAIN3UPOBATH
MoJIy4aeMyro HH()OpPMAIMIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS
3HaHW, TaK ¥ HA OCHOBE aHaJIN3a HCTOYHNKA HH()OPMAIIHH;

MPOSBIATh  OpraHU3alMOHHbIE M  TIO3HABaTeNbHbIE YMEHHUS  CaMOCTOSITEIIBHOTO
MpUOOpEeTEeHUs HOBBIX 3HAHMM B TMpollecce BBIMOJHEHUS TPOEKTHBIX U y4eOHO-
HCCIIEIOBATENECKUX PadoT;

paboTaTh B TpyIIE ¢ UCIIOTHEHUEM PA3INIHBIX COIIUANBHBIX POJIEH, MIIaHUPOBaTh PaboTy
TPYNIbl, PaIMOHATBHO PACHPENeNsTh JCSITENLHOCTh B HECTAHIAPTHBIX CHUTYAIHSX,
aJIeKBaTHO OIIGHWBATh BKJIAJ K&XIOTO M3 YYaCTHUKOB TpPYNNBl B  peEIICHHE
paccMaTpuBaeMoi IpoOIeMBI;

NpOSBIATE  MOTHBAaIMIO K  Oyaymed  mpodecCHOHANbHOM — JIEATENbHOCTH IO
CHENUATBLHOCTIM (U3UKO-TEXHUUECKOTO MPOQUIIS.

K koHumy oOywenuss BII Knacce mpeaMeTHBIE pe3ysbTaTbl Ha YIIIyOJEHHOM YPOBHE JOJKHBI
OoTpakaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:

MOHUMATh POJIb (PU3UKH B SKOHOMUYECKOH, TEXHOJIOTMYECKON, COLIMATBHON U ITHYECKON
cdepax AeITeTbHOCTH YeJI0BEKa, POJib M MECTO (PM3UKH B COBPEMEHHOW HAYYHOU KapTHHE
MUpa, pOJIb ACTPOHOMHUU B IIPAKTUUECKON I€ATEIHHOCTH YEJIOBEKA U JAIbHENUIIEM Hay4HO-
TEXHUYECKOM pa3BUTHH, 3HaYeHUE ONHCaTEIbHOM, CUCTEMAaTHU3HUPYIOIIEH,
O0OBSCHUTEIILHON M TPOTHOCTUYECKOHN (PYHKITNI PU3NUECKON TEOPUHU — IICKTPOJUHAMUKH,
CHEIHaTbHON TEOPUH OTHOCUTEIHHOCTH, KBAaHTOBOW (PU3UKHU, POJIb GUZNYECKON TEOpUH B
(GbOopMUPOBaHUN TPEACTaBICHUNA O (U3MUECKONH KapTHUHE MHUpPA, MECTO (UIUYECKOU
KapTUHBI MUpa B OOLIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O
IIPUPOJIE;

pa3nuyath yCIOBHsS MPUMEHHMOCTH MOJENeN (PU3MUECKUX TeN M MPOLECCOB (SBICHHN):
OJIHOPOJIHOE 3JIEKTPUUECKOE U OJHOPOJHOE MAarHUTHOE I0JIsl, FTApMOHMYECKHE KoeOaHus,
MaTeMaTHYeCKU MasTHUK, WJEAIbHbII NPYKUHHBIA MasTHUK, TApMOHHYECKHUE BOJHBI,
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uzeanbHbI KoeOaTenbHbI KOHTYp, TOHKas JIMH3a, MOJENIeH aToMa, aTOMHOTO sJpa U
KBaHTOBOM MOJIEJIN CBETA;

pa3nuyath ycaoBus (TpaHHUIIbl, 00JIACTH) TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, IOHUMATh
BceoOImuMid xapakrep (yHIAMEHTAIBHBIX 3aKOHOB M OTPAHMYEHHOCTb HCIIOJIb30BAHHS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSCHATH JJIEKTPOMATHUTHBIE IPOLIECCH U SIBJICHHUS, MCIIOJb3YS
OCHOBHBIE IIOJIOKEHHS W 3aKOHBI DJJEKTPOAUHAMMKH M CIICHHUAIBHONW TEOPUHU
OTHOCUTENIBHOCTH (3aKOH COXpPaHEHMs 3JIEKTPHUUYECKOro 3apsaa, cwia Awmrmepa, cuia
JlopeHna, 3akOoH AJEKTPOMArHUTHOM WHAYKUMM, TmpaBuio Jlenna, cBsa3p OJIC
CaMOMHIYKIIMM B 3JIEMEHTE 3JIEKTPUUECKON LIEMU CO CKOPOCThIO M3MEHEHUs CUJIbI TOKa,
MIOCTYJIAThI CIIEHUATBHON TEOPUH OTHOCUTENBHOCTH DUHINITENHHA);

aHAJM3UPOBATh U OOBACHATH KBAHTOBBIC MPOIIECCHI U SIBICHUS, UCIOJB3YS MOJIOKEHHS
KBaHTOBOM ¢u3uku (ypaBHeHMe OuHIITEHHA a1 (QoTodddexTa, mepBbli M BTOPOI
nocTysatel bopa, mpuHIMTT COOTHOIIEHUs HeompeneneHHocTe ['eizenOepra, 3aKOHBI
COXPAaHEHHUsS 3apsOBOTO M MACCOBOIO YMCENl M DHEPIMH B SIEPHBIX PEAKLUAX, 3aKOH
paZMOaKTUBHOTIO pacrnaja);

OIMUCHIBAaTh (PU3NYECKHUE MPOLECChl U SBJIEHHS, WCHOJb3Yys BEIUYMHBI: HANPSKEHHOCTD
ANIEKTPUYECKOTO MOJISA, MOTEHIMA JIEKTPOCTATUUECKOIO IMOJIsI, Pa3HOCTh MOTEHIUAJIOB,
ANIEKTPOABMIKYILAsl CHUJIA, MHAYKLUS MarHUTHOTO I0JI, MAarHUTHBIN NIOTOK, cuia Ammepa,
MHAYKTUBHOCTB, AJIEKTPOJBMKYILAs CHUJAa CAaMOMHIYKIUH, 3HEPIHsT MarHUTHOTO IOJIs
IIPOBOJHMKA C TOKOM, DEJISTUBUCTCKUN HMIYJBbC, IOJHAs JHEPIHsi, SHEPrus IMOKOsS
CcBOOOIHOM YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsijl AApa, SHEPTUs
CBSI3H A1pa;

OOBSICHATP OCOOCHHOCTM IPOTEKaHWs (U3NYECKUX SBJICHUH: 3JIEKTPOMarHuTHast
MHAYKIUS, CAMOUMHAYKLUS, PE30HAHC, MHTepdepeHIUs BOJIH, AU(pakius, AUCIEpCus,
MOJTHOE BHYTpPEHHEE OTpakeHue, Gporoanekrpuueckuil r3pdext (poroapdekr), anvda- u
Oera-pacmansl Aaep, raMMa-H3JIydeHHe sjaep, (pu3nuecKkue NPUHIMIBI CIIEKTPATILHOTO
aHayn3a U padoThl J1a3epa;

OTpEeAENATh HaIlpaBJI€HWE HMHIYKIUU MAarHUTHOTO IOJISI IPOBOJAHMKA C TOKOM, CHJIBI
Awmnepa u cunsl JIopenna;

CTPOUTH N300pakeHNe, CO3AaBAEMOE INIOCKUM 3€pKajioM, TOHKOM JINH30M, U paCCUUTHIBATh
€ro0 XapaKTEepPUCTUKH;

IIPUMEHATH OCHOBOIIOJIAralollMe aCTPOHOMHYECKHE IOHATHS, TEOPHMH M 3aKOHBI AJIs
aHaIM3a M O0BACHEHHs (PU3MUYECKUX MPOIECCOB, MPOUCXOAALINX B 3BE3/1aX, B 3BE3AHBIX
cucTeMax, B MEXraJlaKTU4eCKOll cpeze; NBMKEHUS HEOECHBIX TeJ, SBOJIIOLMHU 3BE3N U
Bcenennoii;

MPOBOJUTH HCCIIEJOBAaHUE 3aBHCUMOCTEH (H3MUECKUX BEIMYUH C HCIOIb30BaHUEM
MPSIMBIX M3MEPEHUN, TIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTaTh
MOJIyYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIIMYMH B BUJIE IPa(hUKOB C yUETOM aOCOIFOTHBIX
MOTPEIIHOCTEW U3MEPEHU, IENIaTh BBIBOIBI 10 PE3YJIbTaTaM UCCIICJOBAHMS,

NPOBOJUTh KOCBEHHBbIE HU3MEpeHUs (U3NYECKUX BEJIWYMH, HIpPU 3STOM BBIOUpAThH
ONTUMANBbHBIA METOA HM3MEpEeHHs, OLEHHBAaTh aOCOJIIOTHBIE U  OTHOCHUTEJbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI];

IIPOBOAMTH OIBITHI [0 MPOBEPKE MPEII0KEHHOW TMIOTE3bl: MJIAHUPOBATh HKCIEPUMEHT,
coOHMpaTh AHKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH IOJyUYEHHBIE PE3yJIbTaThl U
JIeNlaTh BBIBOJ O CTaTyce MPEeI0KEHHOM TUIIOTE3bL;
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OTHCHIBATh METOABI MOTYUYEHHUS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUII;

coOmoaTh TpaBmia 0e30MacHOro Tpyda MPH IMPOBEICHUWU HCCIEAOBAHUN B paMKax
y4e0HOT0 JKCIEpUMEHTa, MPAKTUKyMa U Y4eOHO-HCCIEAOBATEIhCKOM H TMPOCKTHOU
JESITEILHOCTH C  WCTOJh30BAHUEM HW3MEPHUTEIBHBIX YCTPONCTB W 1abOpaTOpHOTO
000pyTOBaHUS;

peraTh pacu€THBIC 3a7]a9H C IBHO 33JJaHHOM U HESIBHO 3a/IaHHON (PM3MUECKOM MOJIETBIO: Ha
OCHOBaHUU aHaJIM3a YCJIOBUS BHIOMpPATh (pU3MUECKHe MOENH, OTBeUarolue TpeOoBaHUIM
3aa4M, TPUMEHATHh (HOpPMYIJbl, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (PU3MUECKHUX
TEOpUN TPU HCHOJIB30BAHUM MATEeMAaTHYECKUX METOJOB pEIICHUs 3a7ad, MPOBOJIUTH
pacy€éTbl Ha OCHOBaHMM UMEIOIIMXCS JaHHBIX, AaHAJIU3UPOBaTh pE3YyJbTAThl U
KOPPEKTUPOBATh METOIBI PEILEHUS ¢ YYETOM IIOJIyYEHHBIX PE3YJILTATOB;

pemaTh KauyeCTBEHHBIE 3ajjaud, TpeOyrolue NMPUMEHEHUs 3HAHWK M3 Pa3HbIX pa3esioB
Kypca (pM3HKH, a TAK)KE€ MHTETPalliy 3HAaHUH U3 APYTUX MPEeIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA: BBICTPAUBaTh JJOTUYECKYIO LIETIOYKY PACCYKICHHUU C ONIOPOM Ha N3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS IJi1 OOBSICHEHHS OCHOBHBIX MPUHIUIIOB PaOOTHI
WU3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIaJa POCCUHUCKUX U 3apPYyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA;
AHAJIM3UPOBATH U OLUCHUBATL MMOCIICACTBUSA 6BITOBOfI n HpOI/I3BOHCTBeHHOI>'I ACATCIIBHOCTHU
YelIOBeKa, CBSA3aHHONH C (PU3MYECKUMH TPOIECCAMU, C TIO3WIHMHA IKOJIOTHYSCKON
0€30MacHOCTH, TPEJACTABICHUNH O PpPALUOHAIBHOM IPHUPOAOIOIB30BAHUN, a TaKkKe
pa3yMHOM UCHOJIb30BaHUU TIOCTHXKEHUHN HAYKU U TEXHOJIOTUH JJIs TajdbHENIero pa3BUTHs
YeJI0BEYEeCKOro 00IIEeCTRa;

MPUMEHSTh Pa3IMYHbIe CIOCOOBI paboThl ¢ MHbOpMaIuel PU3NIECKOro CONEPIKaHUS C
MCIOJIb30BaHNEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHIA, IPU ITOM HCIIOJIB30BaTh
COBpPCMCHHBIC I/IH(bOpMaI_[I/IOHHI:IG TCXHOJOI'uu AJ1d IIOMUCKaA, HepepaGOTKI/I " NpCABABICHUA
y4eOHOI M Hay4YHO-TIOMYJIAPHONH WH(OpPMAalUU, CTPYKTYPUPOBAaHUS M HHTEPIPETALUU
nH(pOpMalMY, TOJYYEHHOW W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATH
MOJTy4aeMyt0 MH(POpPMAIMIO U OLEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCS
3HAaHUU, TaK ¥ Ha OCHOBE aHAJIN3a UCTOUYHMKA HH()OPMALINY;

MPOSBISATh,  OpraHU3alMOHHbIE ¥  TIO3HABAaTENbHbIE YMEHHUS  CaMOCTOSITEIIBHOTO
MpPUOOpETEeHUs HOBBIX 3HAHHWM B TMpolecCe BBIOJHEHUS TPOEKTHBIX U y4eOHO-
UCCIIEIOBATENLCKUX PadoT;

paboTaTh B TPYIIE C UCIIOTHEHUEM PA3IMUHBIX COIMATIBHBIX POJIEH, TNIAHUPOBATh PaboTy
CpYIIBl, pPalUOHAIBHO paCIpelesaTh IOEATEAbHOCTE B HECTAaHJAPTHBIX CHUTYyallHsX,
AACKBATHO OLCHMBATHL BKJIAA KaXIOro M3 YYAaCTHHKOB TIPYyIIbl B PCHICHUC
paccMaTpuBaeMou IPOOIIeMBI;

NpOSBIATE  MOTHBAaMIO K  Oyaymed  mpodecCHOHANbHOM — NEATENbHOCTH 1O
CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTro pOoduIIs.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHH
Kouau
HaumenoBanue bIC
4yecTrB
No pa3/iesioB U OcHOBHBIE BU/IbI IeITeJILHOCTH |(HH(poOBbIE)
0 IIporpammHoe conep:kaHue
n/n Tem qaco 00y4YarommXxcst o0pa3oBare
NPOrpaMMbl R JILHBIE
pecypcsbl
Pa3nen 1. HAYUHBIM METO/ ITIO3HAHUS ITPUPO/1bI
U3UKa — (bYHI[aMeHTaJ'ILHa}I 'Yyactue B JUCKYCCHH O POJIA
ayka (busmveckoit Teopuu B
npupoze. Hayuubiii Metox (hopMUpoBaHUH MTPEICTABICHUH O
O3HAHUS ¥ METOJIBI (bu3rueckoil KapTUHE MUPA, MECTE
ccieoBaHus (PU3NIECKUX (prsmaecKoil KapTHHEI MUpa B
BIICHUIA. 00111eM psiTy COBPEMEHHBIX
KCIIEPUMEHT U T€OpHUsI B CCTCCTBCHHO - HAYYHbIX
poluecce Mo3HaHus NpUpoibl.  [IPEACTABICHUN O IIPUPOJC.
a0JroieHue U SKCepuMeHT B [I3ydeHne NOHATHH «TUIIOTEe3a»,
V3HKE. «(hU3MUeCKUil 3aKOHY,
OCOOBI U3MEPEHUS «(pusnueckas Teopus.
W3UYECKUX BEIMYNH PaccMoTpenue rpanu
aHAJIOTOBbIE U ITU(POBHIE MPUMEHUMOCTH (PU3UUECKHIX
3MepUTeNbHbIE TPUOOPHI, BaKOHOB.
OMIThIOTEPHBIE TaTYUKOBBIE CpaBHeHUE U3MEpEeHUN
. bubnmnoreka
Hayunsrii cuctemsl). [lorpemrnoctu (bU3UYECKUX BEIUYUH MPU OK
METO/I M3MEepeHH (PU3NIeCKIX MOMOILIY aHAJIOTOBBIX U I
LT - 6 lennunn (abcomornas u II(POBBIX M3MEPUTENTHHBIX hitps://m.cds
HpPUPOIBL OTHOCHUTENIbHAS). npuOOpOB, HAPUMED, IPH 00.1u/f16b68
d7

MonenupoBanue GU3NIECKUX
SIBIICHUI Y IIPOLIECCOB
MaTepHuaibHas TOUKa,
aOCOIOTHO TBEPJIOE TEJO,
ujeanbHas )KUJIKOCTb,
WJICUTHHBIN Ta3, TOYCUHBIN
zapsin). ['unoresa. uznueckuii
3aKoH, ['‘paHuLIBI €ero
npuMeHUMOCTH. Du3ndeckas
TEOpHS.
Ponp 1 MmecTo pu3uku B
(bopMUPOBAHUU COBPEMEHHOM
HAay4YHOH KapTUHBI MHUpPA, B
NPAKTUYECKOH AESITEIIbHOCTU

Imroaeu

M3MEPEHUH CUIIBI TOKA U
HaNpsHKEHUS B LIETTH

MOCTOSIHHOTO TOKA MPU MOMOIIU
QHAJIOTOBBIX U IIU(POBBIX
M3MEPUTEIBHBIX IPUOOPOB.
OcBoeHue crocoboB OLEHKH
MOTPELIHOCTEN U3MEPEHUM.
OcBOEHME OCHOBHBIX ITPHEMOB
paboTel ¢ udpoBoI
mabopaTtopuei o GpusmKe,
HarpuMep, MPH U3MEPEHUU
(bn3nYeCcKUX BEIUYUH NPU
MOMOIIY KOMITBIOTEPHBIX TaTYHMKOB
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Uroro no pazaeny 6
Paznen 2.MEXAHUKA
2.1 Kunematuk 10 | Mexanngeckoe [IpoBeneHne KOCBEHHBIX bubnuorex
a JIBYDKEHHE. WU3MEPEHNN MTHOBEHHOM a I[HOK

OTHOCHUTENLHOCTD CKOPOCTH U YCKOPEHUS Tela, B https://m.e
MEXaHUYECKOT'0 TOM YHCJIE YCKOPEHUS dsoo.ru/fl
nBrokenns. Cucrema CBOOOIHOTO MagEHMUS, 6b68d7
OTCUETA. MPOBEACHUE UCCIIEIOBAHUS

IIpsimast 1 oOpaTHast 3a1a4u
MexaHuku. Pagnyc-BekTop
MaTepuaabHOU TOYKH, Er0
MIPOEKIIMU HA OCU CUCTEMBI
KoopauHart. TpaekTopus.
[Tepemenienue,
CKOPOCTB(CpEeaHsIst CKOPOCTD,
MI'HOBEHHAsi CKOPOCTh)

U YCKOPEHHUE MaTepUAIILHON
TOYKH, UX IPOEKIUHU HA OCH
CHUCTEMBI KOOPAHHAT.
CrnoxeHue nepemMeneHuii u
CJIO’KEHUE CKOPOCTEH.
PaBHOMepHOE 1
PaBHOYCKOPEHHOE
IPSIMOJIMHEVMHOE IBUKEHUE.
3aBUCUMOCTb KOOPAMHAT,
CKOpOCTH,

YCKOpPEHUS U IyTU
MaTEpHAIbHOU TOYKH OT
BPEMEHH U UX IpaduKH.
CBoOonHOE najieHue.
Yckopenue cBOOOTHOTO
majeHus. JIBrkeHue Tena,
OpOLICHHOTO O] YTJIOM K
TOPU30HTY.

3aBUCUMOCTbH KOOP/AMHAT,
CKOPOCTH U YCKOPEHUS
MaTEpUAIbHOU TOUKH OT
BPEMEHU U UX I'paduKu.
KpuBonuHeliHOe nBUKEHUE.
JIBr>keHUE MaTepHaIbHOMN
TOYKH 110 OKPY>KHOCTH.
VYrioBas v TUHEMHAS
ckopocTs. [lepnon u wactora

3aBUCUMOCTEN MEXKITY
(U3NIECKUMU BEIIMIMHAMHI
(myTH

OT BpEMEHH NpHU
PaBHOYCKOPEHHOM JIBHJKEHUH,
nepuoja oopaleHus
KOHUYECKOI0 MasiTHUKA OT €ro
apaMeTpoB) U OMBITOB MO
IIPOBEPKE IIPEAII0KECHHOU
TUIOTE3bI

IIpU U3YUYEHUH PAaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JBUKEHMSI,
JBIKEHUS TeJa, OpOIIEHHOTO
TOPU30HTAIIBHO, IBUKEHUS Tea
10 OKPY>KHOCTH

C MTOCTOSTHHOM 110 MOJTYJTIO
CKOPOCTBIO.

Onpenenenne aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX IIOTPEITHOCTEN
u3MepeHuil puznyeckux
BennunH. OLleHKa IpaHMIL
norpemHocTeil. M3yuenue
MOJIEJIM CUCTEMBI OTCUETA,
CpaBHEHUE IIyTEH, TPACKTOPUH,
CKOpPOCTEW JIBUKEHUS OJTHOTO U
TOTO € TeJla B pa3HbIX
CUCTEMAx OTCYETA.

AHanu3 pa3HbIX CIIOCOOOB
HCCIIEI0OBaHUS IBVKEHU.
PaccMoTtpenue npenesnsHoro
NEPEexoia U U3MEPEHUE
MI'HOBEHHOM CKOPOCTH.
MopenupoBanue npeoOpa3oBaHus
JBUKEHHUH C UCIIOJIb30BAHUEM
MEXaHHU3MOB, U3YUECHHE
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oOpareHusl.
[{enTpocTpemurenbHOE
(HOpManpHOE), KacaTeJIbHOE
(TaHTeHIIMAIBHOE)

U TIOJTHOE YCKOPEHUE
MaTepHaIbHON TOYKH.
TexHuueckue yCcTporncTBa

1 TCXHOJIOTHYCCKUC IMPOLCCChI:

CIHUIOMETP, ABIKEHUE
CHapsI0B, LICTTHBIE,
[IecTepeHYaThie U PEMEHHBIC
nepeiayn, CKOPOCTHBIC JTU(THI

npeoOpa3oBaHus YTIOBOU
CKOpPOCTH B pEIYKTOpE. AHAIN3
HaIpaBJICHUSI CKOPOCTH MPU
JBUKEHHUH 110 OKPYKHOCTH.
Pemenne pacueTHsIX 3a7a4 ¢
SIBHO 3aJJaHHOM U HESIBHO
3a/laHHOM (PU3MUECKON MOJIETbIO
C UCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (OpMYII
KHUHEMAaTHUKHU.

Pemenne kauecTBEHHBIX

3a/1a4, TpeOyIOmux
MIPUMEHEHHUS 3HAaHUH 110
KHHEMAaTHUKe.

OOBsicHEHHEe YCTPONCTBA U
NpUHIUNA JEHCTBUS
CIUIOMETPA, IETHBIX,
LIECTEPEHYATHIX U PEMEHHBIX
nepenad, CKOPOCTHBIX JIU(PTOB.
OObsicHeHUE ABMKCHUS
cHapsifoB. OnpeneneHue
YCJIOBHM IPUMEHUMOCTH
Mojieniel PU3NISCKUX TeN U
MIPOIIECCOB (SIBJICHHM ):
MaTepuaiabHas TOUKa,
PaBHOYCKOPEHHOE JIBH)KEHHUE,
cBOOOIHOE TTaJICHUE.
Boinonnenue y4eOHbIX 3aaHUN
Ha aHaJIU3 MEXaHUYECKUX
MIPOIIECCOB (SIBJICHUI) C
HCIIOJIb30BAaHUEM OCHOBHBIX
MOJIOKEHU U 3aKOHOB
KMHEMATUKH: OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBUKEHUS,
(hopMyIIBI KHHEMATHKHU
PaBHOYCKOPEHHOTO JIBHXKCHHUS,
nipeoOpazoBanus [amwest mmst
CKOPOCTH U TIepEMEIICHUSI.
Hcnonws3zoBanue IT-TexHonoruit
pH paboTe ¢ JOMOTHUTEIbHBIMU
HMCTOYHUKAMU UHGOPMAIUH U 110
TeMe, UX KPUTHUYECKUHN aHallu3 U
OIIEHKA JIOCTOBEPHOCTH

2.2

Jnnamuka

10

ITepssiii 3akoH HproTOHA.

IIpoBeneHne KOCBEHHBIX

bubnnorex
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NHepumanbHbIe CUCTEMBI
otcuera. [IpuHnun
OTHOCUTEIbHOCTH

lanunes.

HeunepuinanbHbie CUCTEMBI
oTcueTa (onpeaesieHue,
npumMepsl). Macca Tena.
Cuna. [Ipunnun
CYNEPHO3ULIMH CUIL.

Bropoii 3akoH HeroTona s
MaTepHATbHOMN TOYKHU.
Tpetuii 3akon HeroToHa niis
MaTepHUalbHBIX TOYEK.

3aKOH BCEMUPHOI'O
TATOTCHUS. DKBUBAICHTHOCTD
rPaBUTALMOHHON U UHEPTHOM
Macchl. Cuna TSHKECTH.
3aBUCUMOCTb YCKOPEHUS
CBOOOJHOIO NaJCHUS OT
BBICOTHI HaJ] TOBEPXHOCTHIO
IUIAHETHI U OT
reorpauueckoil MUpPOTHI.
JIBKeHre HeOSCHBIX TE U
WX CIIYTHHUKOB. 3aKOHBI
Kemepa. IlepBas
KOCMUYECKAs] CKOPOCTb.
Cuia ynpyroctu. 3akoH
I'yka. Bec Tena. Bec tena,
JBIKYIIETOCS] C YCKOPEHUEM.
Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUs CKOJIbXEHUS U
cuJia TPEHUS MOKO4.
Koadpdunuent tpenns. Cuna
COTNPOTHUBIICHUS MPU
JIBUKEHUH Tesa

B sxunkoctu nnm rase, ee
3aBUCUMOCTB OT CKOPOCTH
OTHOCHUTEIILHOTO

JIBAKEHUSI.

Hasnenue. ['mapocraruueckoe
Hasnenue. Cuna Apxumena.
TexHuueckue ycTpoucTsa

U TtexHomornueckue
MPOLIECCHI: MOAIINITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX

U3MEpPEHHUN
PaBHOJICUCTBYIOINICH CUIT

U K03 puIeHTa TpeHus
CKOJIB)KCHUS,

MIPOBEJICHUE UCCIIEA0BAHUS
3aBHCUMOCTEN (pru3nyecKux
BEJIMYUH (CHJI yIIPYTOCTH,
BO3HUKAIOIIUX

B IIPYKUHE U PE3UHOBOM
o0pasiie, OT ux
nedopMaIuu) U OTBITOB

I10 IIPOBEPKE NMPEUI0KEHHON
TUMOTE3bI PU U3YUEHUU
JBUXKEHHS OpycKa

10 HAKJIOHHOM TIJIOCKOCTH,
JIBUKEHUS CUCTEMBbI
CBSI3aHHBIX TeJ, AeopManuu
TeJl.

OnpeneneHrie abCOMOTHBIX
1 OTHOCHUTEIIBHBIX
MOTPEIIHOCTEN U3MEPEHUIN
¢buznueckux BenudyuH. OLeHka
TPaHUL] [IOTPEIIHOCTEN.
HccnenoBanue IBUKEHUS
CHUCTEMBI Tell, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3
JIETKUH OJIOK, JBMIKCHHMS
Opycka 1o HaKJIOHHOU
TUIOCKOCTH C TIEPEMEHHBIM
k03 purenToM TpeHus,
JIBIDKEHUSI Tpy3a Ha Bajly C
TPEHUEM.

Habmtoienue nBM>KeHUs Ten
B MHEPLIUATIBHBIX U
HEHWHEPUHUAIbHBIX CUCTEMAX
OTCUeTa, HAlpUMeEpP, KaueHUs
JIBYX IWJIMHIIPOB WJIM IIAPOB
pa3HOI Macchl ¢ OIMHAKOBBIM
YCKOPEHHUEM OTHOCHTEIHHO
HEUHEPLMATIbHON CUCTEMBI
orcuera. M3yuenune
[EHTPOOEIKHBIX MEXAaHH3MOB.
CpaBHeHUE CUJT TPEHUS TIOKOS,
KaueHUS U CKOJIbKEHUSI.
Pemienue pacyeTHbIX 3a1a4 €

a HOK
https://m.e
dsoo.ru/fl
6b68d7
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CITyTHHUKOB

SIBHO 33JJaHHOW U HESIBHO
3a/1aHHON (PU3UYECKON MOJIEIBIO
C UCMOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (OpMYII
KUHEMaTUKU U TUHAMUKH.
Pemienune kauecTBEHHBIX
3a/1a4, TpeOyrOIuX
MPUMEHEHHUs 3HaHU’

M0 KWHEMATHUKE U TMHAMHUKE.
OO0BsicHeHHE YCTPONCTBA U
MPUHIINAIIA JeHCTBUS
MOAIIUITHUKOB.

OOBbsICHEHNE IBUKEHUS
HCKYCCTBEHHBIX CITyTHUKOB.
Omnpenenenue ycaoBuit
IIPUMEHUMOCTHU MOJEIIen
(bu3nyecKuX Tea U MPOLECCOB
(ssBIICHU): MHEPIIMATbHAS
CUCTEeMa OTCUeTa,
MaTepuagbHas TOYKa,
a0COIIIOTHO yTIpyTast
nedopmarusi.

Brinmonnenue y4eOHbIX 3ajaHUl
Ha ananu3 mexanm4yeckux
MIPOIIECCOB (SIBJICHHI) C
MCIIOJIb30BaHUEM OCHOBHBIX
MOJIOKEHUHN U 3aKOHOB
JTUHAMUKU: TPU 3aKOHA
Hprorona, npuHImn
oTHOcHUTeIbHOCTH I ammnes,
3aKOH BCEMUPHOTO
TATOTEHUSL.

Pabora B rpynmnax npu
00CyKIeHUN

Borpocos MeXIpeMEeTHOTO
XapakTepa (Harpumep, 1o
TeMe «/IBmxenune

B TIPUPOJIC»)

23

CraTuka
TBEPIIOTO
Tena

AOCONIOTHO TBEPIOE TEIIO.
[TocTynarensHoe u
BpalaTeIbHOE JBUKEHUE
TBEPJOTO Te1a. MOMEHT CHIIBI
OTHOCHUTEJILHO OCH BpaIlCHUSI.
IIneyo cunel. ClioKeHUE CHII,
MIPHJIOKEHHBIX K TBEPAOMY

[IpoBenenue uccneqoBaHus
YCJIOBUI PaBHOBECHUS TBEPAOTO
TeJa, UMEKLIEr0 OCh BPAIllCHMUS;
KOHCTPYMPOBAaHHUE KPOHIITEHHOB
Y pacyeT Cuj YyIpyrocTu;
U3Y4YEHUE YCTOMYMBOCTH
TBEPJAOIO TENA, UMEIOILETO
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TCITy. HeHTp TAXKCCTH TCIIA.

YcaoBus PaBHOBCCHUA TBEPAOTO

Tena. Y CTOM4YMBOE,

HEYCTOMUYMBOE, OE3pa3InIHOE

paBHOBecHe. TexHu4eckue
YCTpOICTBA U

TEXHOJIOTHYECKUE MPOLIECCHI:
KPOHILTEWH, CTPOUTENbHBIN

KpaH, pelieryaTbie
KOHCTPYKLIUU

Ioniaas onopsel. Penenne
pacyeTHBIX 3aj1a4 C SIBHO
3aJaHHON U HESIBHO 3aJaHHOU
(bu3nuecKkoit MOJEINbIO

C ucnonp30BaHNEM OCHOBHBIX
3aKOHOB U (OPMYJI CTATHKH.
Pemenne kauecTBEHHBIX 3a/1a4,
TPeOYIOIMMX TPUMEHEHUS 3HAHUI
o cratuke. OO0bsICHEHNE
YCTpPOICTBA U IPUHLIUIIOB
JIEUCTBUS KPOHILTENHA,
CTPOUTENILHOTO KpaHa,
pemeT9aThIX KOHCTPYKITHIA.
Ornpenenenne yciaoBuit
IIPUMEHUMOCTH MOJeIen
(U3NIECKUX TeN: aOCOIIOTHO
TBEpO€ TeJo. BrinonHenue
y4eOHBIX 33/IaHUI HAa aHAJINU3
MEXaHUYECKUX MPOLIECCOB
(sBIIEHUI) C UCTIOJIb30BAaHUEM
OCHOBHBIX TIOJIO)KCHHUH U 3aKOHOB
CTaTUKH: YCJIOBUSI PABHOBECHS
TBEPAOIO Tela

2.4

3aKO0HBI

COXpaHCHH

A
MEXAaHUKE

B

10

NmMnynec maTepuaibHON
TOYKH, CUCTEMBI
MaTepuaibHbIX TOUEK.
Llentp Macc cucteMbl
MaTepuaibHbIX TOUEK.
Teopema o ABUKEHUU
LeHTpa Macc. Mmmynsc
CWJIbI U U3MEHEHNE
UMITyJIbCa TeJla. 3aKOH
COXPAHEHHUS UMITYJIbCA.
PeaktrBHOE NBHKEHUE.
MoOMEHT uMITyIbca
MaTepHaIbHON TOYKH.
[IpencraBnenue o
COXpPaHEHUU MOMEHTA
HMITyJIbCa B IEHTPAJIBHBIX
nonsix. PaboTa cuiel Ha
MaJjiOM ¥ Ha KOHEUHOM
NEPEMELLEHUH.
I'paduueckoe
npeCcTaBIeHUEe padOThI

[IpoBeneHne KOCBEHHBIX
M3MEPEHUM UMITyJIbCa TeNa,
KMHETHYECKOU U
MOTEHIIMATBHOM SHEPTUH TeNa,
MOIIIHOCTHU CUJIbI; POBEJICHUE
OTMBITOB IO MPOBEPKE
IIPEIOKEHHOW TUIIOTE3bI IPU
W3Y4YEHUHU PABHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBYKCHHS
Y B3aUMOJICVCTBHUSI TEIL
OnpeneneHrie abCOMOTHBIX

1 OTHOCUTEJIBHBIX
MOTPEIIHOCTEN U3MEPEHUM
¢buznueckux BenuyuH. OLeHka
TpaHUIl MOTrPENTHOCTEN.
IIpoBeneHue 3KCriepUMeHTa
ITo cpaBHEeHUIO U3MEHEHUS
MMITyJIbCa TeJla C

HUMITYJIbCOM CHJIBI,

W3MEHEHUS TOTSHITUATBHOU
SHEPTUHU MPY>KUHBI C
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cWiIbl. MOIITHOCTE CHJIBI.
Kunernueckas sneprus
MaTepHaAIbHON TOUKHU.
Teopema 006 U3MEeHEHHH
KUHETUYECKON SHEPIUU
MaTepHaIbHON TOYKH.
[ToTeHuumanbHbie U
HEMOTEHIUAIbHBIE CUJIBI.
[TorenimansHas >HEPrHUsl.
[ToTenumanbHas sHEPrUs
yapyro aegopMupOBaHHOM
npyxuHbl. [loTeHnmanbHas
SHEPIHUsl Tea B OJHOPOIHOM
IPaBUTALIMOHHOM IIOJIE.
[ToreHmanbHas 3Heprus Tena
B IPABUTALMOHHOM I0JIE
OJTHOPOJIHOTO I1apa (BHYTpU U
BHE mapa). Bropas
KOCMHYECKasi CKOPOCTb.
Tpetbs kKocMUYECKas
ckopocTh. CBsA3b pabOTHI
HENOTEHUUAIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON
SHEPIUH CUCTEMBI Tel. 3aKOH
COXpAaHEHUS MEXAHUYECKOU
SHEPTrHH.

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnymm n1s uneansHON
KHUJIKOCTHU KaK CJIEe/ICTBHE
3aKOHA COXpaHEHUs
MEXaHUYECKOW SHEPTHUH.
TexHuueckue ycTponcTa

Y TEXHOJIOTUYECKHE MPOLECCHI:
JBUKEHUE PAKET, BOAOMET,
KOIIep, NPYXUHHBIN NUCTOJIET,
TMpOCKOI, (PUrypHOE KaTaHue
Ha KOHbKax

paboToii CHUITBI TPEHUSI.
HccenenoBanue coxpaHeHus
UMITyJIbCa PU YIPYTOM
B3aUMOJICVCTBUH, COXPAHECHUS
SHEPruM Mpu CBOOOIHOM
MaJCHUMN.

Ornpenenenne padoThl CUITBI
TPEHUS TIPH IBMXKCHHUH TeJIa 0
HaKJIOHHOM TUIOCKOCTH.
Habmtonenue u 00bsicHeHNE
PEaKTUBHOTO JIBH>KCHMUSI.
Pemenne pacueTHbIX 3a1a4 ¢
SIBHO 33/IAaHHOM M HESBHO
3aJJaHHON (PM3MUECKON MOJICITBIO
C UCTIOIB30BaHNEM OCHOBHBIX
3aKOHOB U ()OPMYJI MEXaHUKH.
Pemienne kauecTBEHHBIX 3a/1a4,
TPeOYIOMMX MPUMEHEHUS 3HAHU I
o mexaHuke. OObsiCHEHHNE
MPUHIUIIOB JACHCTBUS BOJOMETA,
KoIepa, MpyKUHHOTO MUCTOJIETa,
TUPOCKOTIA.

OObsicHeHUE ABM)KEHUS PAKET,
¢burypHoro KkaraHusi Ha
KOHbKax. OnpeneneHue
YCJIOBUM IPUMEHUMOCTH
Mojienel PU3nIecKux Tel u
MIPOIIECCOB (SIBJICHUM ):
a0COIIIOTHO yTIPYTOe U
a0COJIIOTHO HEYTIIPYTOe
CTOJIKHOBEHHUSI.

BrinonHeHne yueOHBIX 3aaHui
Ha aHaJIN3 MEXaHUYECKUX
MIPOLIECCOB (SIBIIEHUI) C
UCIOJIb30BAHUEM 3aKOHOB
COXpaHEHHUS B MEXaHHUKE:
3aKOHBI COXPAaHEHUSI UMITYJIbCA U
MEXaHUYECKOM IHEPTUH, CBS3h
paboOTHI CHIIBI C U3BMEHEHHEM
MEXaHUYECKOM IHEPTrUU Tea.
Hcnone3oBanne IT-

TEXHOJIOTHI mpu padboTe ¢
JOTIOTHUTEIHHBIMU
UCTOYHUKaMU UHPOpMAIIUU
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10 TEM€E, UX KPUTUIECKUN
AQHaAJIN3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pasaciy
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Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMUKA

3.1

OcHoBBI
MOJIEKYJISIP
HO-
KMHETHUYEC
KOU TeOopuu

15

OCHOBHBIE NOJIOKEHUS
MOJIEKYJISIPHO- KHHETUYECKOU
teopuu (MKT), ux ombiTHOE
obocHoBanue. Juddysus.
bpoyHOBCKOE IBUKECHHE.
Xapaxkrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHUII
BelecTsa. Mozaenn CTpoeHus
ra3oB, )KHUJAKOCTEN U TBEPABIX
Te1 U 00BSCHEHUE CBOWCTB
BEILIECTBA HA OCHOBE ITUX
Mojesel. Macca u pazMmepbl
MOJIEKY] (ATOMOB).
KonuuecTBo BemiecTna.
[TocrossnHast ABoraipo.
TernnoBoe paBHOBECHE.
TemmepaTypa u criocoObI e
n3mepenus. [lkana
temnepatyp Llenbcus.
Mopens uneaiasrHOro rasa
B MOJICKYJISIPHO-
KUHETUYECKON TEOPUH:
YACTHUIIbI Ta3a IBHXKYTCS
XaO0THYECKH U HE
B3aUMOJICUCTBYIOT JIPYT C
JPYTrOM.

I'a30BbI€ 3aKOHBL. Y paBHEHUE
MenneneeBa—Knaneiipona.
AOGcomnroTHas TeMIIepaTypa
(1kana Temmeparyp
KenpBuHa). 3akon [lanbroHa.
N3omnporieccsl B 1eaaibHOM
ra3e ¢ OCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['padmyeckoe mpencraBieHue
M30IPOIIECCOB: U30TEPMA,
u30Xopa, n3obapa.

[IpoBenenue nuzmepeHuit
[1apaMeTpOB ras3a, IPOBEACHUE
HCCIIeIOBaHUM 3aBUCUMOCTEH
(bU3UYECKUX BETUIHH

Y OIIBITOB I10 TPOBEPKE
IIPEIIOKEHHON TUIIOTE3bI IPU
M3yYECHUU YCTAaHOBJICHHUS
TEIJIOBOTO PABHOBECHS U
M30MPOLIECCOB B razax.

OmnpeneneHne abCOMOTHBIX

Y OTHOCHUTEIIBHBIX
MOTPEIIHOCTEN U3MEPEHUMN
¢buznueckux BenuyuH. OLeHka
TpaHuI] OTPEUTHOCTEH.
DKcrepuMeHTalbHask POBEpKa
YpaBHEHUS COCTOSIHUS
uJeanpbHoro ra3a. syuenue
MOJIeJIeN: TBUKCHUS YACTHI]
BEIeCTBa, OPOYHOBCKOTO
nBikeHus. oneita [lTepna,
KPUCTAJUTMUECKUX PEIIETOK.
Pemenue pacueTHbIX 3a71a4 €
SIBHO 33JIAaHHOM M HESBHO
3a1laHHON (pr3MUecKoi
MOJIEJIbIO C UCTIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U (opMyII
MOJICKYJISPHOHN (DU3HKH.
Pemienune kauecTBEHHBIX
3a/1a4, TpeOyomx
[IPUMEHEHUS 3HAaHUM 110
MOJIEKYJISIpHOU (pr3uKe.
OOBsicHEeHHE yCcTpoiicTBa

Y NIPUHLIMNA AEHCTBUS
TEPMOMETpa, 6apoMeTpa.
OO0BsicHEeHHE TTOTYYCHUS
HaHOMAaTepHAaJIOB.
Ornpenenenue ycinoBHil
MIPUMEHUMOCTH MOJIeen
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CBsi3b M@Ky 1aBJICHUEM U
CpeHel KHHETHYECKOM
SHEprueil mocTynareabHOro
TEIUIOBOTO JIBHKEHUS
MOJIEKYJ UJEaIbHOTO Ta3a
(OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
WJIeaJIbHOTO Ta3a).
CBs13b a0CONMIOTHOM
TEMIEPATYPbI
TEPMOJMHAMHUYECKOMN
CUCTEMBI CO CpeHel
KMHETUYECKOM YHEPTHei
MOCTYNaTENbHOTO TEIJIOBOIO
JBUKEHUSI €€ YaCTHII.
TexHuueckue ycTpoucTsa

U TEXHOJIOTUYECKUE TPOLIECCHI:

TEpMOMETP, OapoMeTp,

MOJIy4eHHE HaHOMaTepHaJloB

(bu3nYeCKuX TeJ U MPOLIECCOB
(sBEHUI): MoeTel rasa,
JKUJKOCTH U TBEPAOTO
(KpUCTAJITHYECKOTO) Tea,
UJE€aNbHOTO rasa.

BreimonHenue ydeOHBIX 3alaHUi
Ha aHaJIM3 TEIUIOBBIX IMPOILIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
oCHOBHbIX ntosoxkeHnit MKT u
3aKOHOB MOJICKYJISIPHOM (DPU3UKH:
CBSI3b JABJICHUS UICAIBHOTO raza
CO CpeaHEN KUHETUYECKOMN
SHEPruey TEIUIOBOTO IBUKEHUS
Y KOHLIEHTpaluen ero MoJieKyI,
CBSI3b TEMIIEpPATypPbl BELIECTBA CO
CpeHeld KHHETHYECKOM
SHEPTrUeu TEIJIOBOrO ABUKEHUS
€ro 4acTHIl, CBSI3b JIABJICHUS
UJealbHOrO rasa c
KOHLICHTpaLel MOJIEKYJI U €ro
TEMIIEpaTypoOi, ypaBHEHUE
Menneneea—Kianeiipona

3.2

TepmonauHa
muka. Tern
OBBIC
MAIIIHBI

20

AOconroTHas TeMIleparypa.
BTopoii 3aKk0H TepMOJMHAMUKHI

HEBO3MOYKHO TEepeIaTh TEIIOTY
0T 00JIee XOJIOHOIO Tella K
0osee HarpeTomy 0e3
komrieHcanuu (Knaysuyc).
HeobpaTtuMocTh TPUPOTHBIX
POLIECCOB.

[ [puHIIMIIBI 1EMCTBUSI TETIOBBIX
mamuH. KIT/I.

MaxkcumanpHOe

3sHaueHue KII. [{ukn

Kapno.

DKOJIOTHYECKHE aCIIeKThI
HCIIO0JIL30BaHMS TEIUIOBBIX
nBurareneu. TemioBoe
3arps3HEHHE OKPY KaroLIeit
Cpepl.

TexHuyeckue ycTponcTa

1 TEXHOJIOTHYECKHE

MPOIECCHI: XOJIOIMIBHHUK,

[::OHI[I/IL[I/IOHep, JIM3ENTbHBIN 1
apOIOPATOPHBINA IBUTATENH,

[JI1 HCPABHOBCCHBIX IMPOUCCCOB!

3mepeHue ynenbHOn
TETUIOEMKOCTH Pa3HbIX BEIIECTB,
MX CpaBHEHHE, POBEIACHUE
MCCIIeNOBaHUN 3aBUCUMOCTEHN
(bU3NYECKUX BETUIHH

M OIIBITOB IO MPOBEPKE
[PEII0KEHHON TUIIOTE3BI IIpU
M3y4EeHUH MPOLECCOB
TertooOMeHa u aarnadbaTHOTOo
nporecca.

Onpenencaue abCOMOTHBIX

M OTHOCUTEJBHBIX
[OTPEIIHOCTEN U3MEPEHUI
buznyeckux BenuyuH. OneHka
IPaHULL IOTPELIHOCTEH.
MN3yueHne B3auMOCBSI3H
BHEPTUU MEXMOJIEKYJIIPHOTO
B3aNMOJICUCTBUS U
TeMIEepaTypbl KUIICHUS
PKUIKOCTEI.

M3yueHne TENIOBBIX IBUraTeIen
C UCTOJIb30BaHUEM
KOMITBIOTEPHBIX MOJEJICH.

MccnenoBanue pa3HbIX CIIOCOOOB
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napoBasi TypOHHa,
MOJY4YCHUE CBEPXHU3KHX
TeMIIEpaTyp, YTUIU3ALMs
(TETJIOBBIX» OTXOJIOB

C MCIIOJIb30BAaHUEM
TEIJIOBOTO HACOCA,
YTUJIN3alsa
OMOOPraHNYECKOTO TOTLIIBA
TS BEIPAOOTKH «TETUTOBOIDY
M JICKTPOIHEPTHU

M3MEHEHMS BHYTPEHHEN
pHEepruu. Penenue pacueTHbIX
BaJiad ¢ IBHO 3aJaHHOU U HEIBHO
BaJaHHON (U3UYECKON MOACIBIO
C MICTIOJIb30BaHUEM OCHOBHBIX
BaKOHOB U (popmyi1
MOJIEKYJIIpHOU (pU3MKU

M TEPMOJIMHAMUKH.

Perenne kaueCTBEHHBIX

3ajad, TpeOyImux

NPUMEHEHUS 3HAHUU T10
MOJIEKYJIIpHOU (hr3HKE

M TEPMOJIMHAMUKE.

OOBsiCHEHUE YCTPOWCTBA U
NpUHLMIA 1eUCTBUS
XOJIO/IMIbHUKA, KOHIUIIMOHEPA,
MU3EIBHOTO

1 xapOropaTOpHOTO JBUTATENCH,
MapoBOM TypOUHBI.

OOBbsicHEeHUE TOTYYEHUS
CBEPXHHU3KHX TEMIIEpaTyp,
YTUIIU3ALHUH «TEIJIOBBIX» OTX0JI0B
C MCIOJIb30BaHUEM TEIIOBOTO
Hacoca, yTHIM3aluu
OMOOPTaHUYECKOTO TOTUTHRA JJIS
BBIPAOOTKH «TETLTOBOM»

M DJIEKTPOIHEPTUH. BhITIOTHEHNE
y4eOHBIX 3a/laHUI Ha aHATH3
TETIOBBIX MPOIIECCOB (SIBICHUM) C
MCII0JIb30BAaHUEM OCHOBHBIX
nosioxkenniit MKT u 3akoHOB
MOJIEKYJIIpHOU (hU3MKHU U
TEPMOJIMHAMUKH: TIEPBBIA 3aKOH
TePMOJUHAMUKH, 3aKOH COXPaHEHUs]
DHEPTUH B TEIJIOBBIX MPOIIECCAX.
Mcnons3oBanue I T-TexHonorui
npu paboTe ¢ JOTOTHUTEIHPHBIMU
MCTOYHUKAMH HH()OPMAIIMH T10
TeMe, MX KpUTUUECKHUI aHaIn3 1
OLIEHKA IOCTOBEPHOCTH.

AHAIN3 U OLIEHKA MOCJIEICTBUMA
MCTIOJIb30BaHUS TETUIOBBIX
nBUTATENIel U TEIIOBOTO
BarpsI3HEHUsI OKpYyXKaromen
Cpeabl C MO3ULUNA IKOJIOTUYECKON
0€30TMacHOCTH; MPECTABICHUIN
O paunoHaIbLHOM

MPHPOJIONOIBb30BaHKH (B Tpoliecce
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MOATOTOBKHU COOOIICHUH,
BBITIOJTHEHU TPYTTOBBIX
MPOEKTOB)
Arperatubl | 14 | [TapooOpasoBanue u Hab6monenue cBoiicTs bubnuoTek
e KoHAeHcanus. Mcnapenue u HACBILIEHHBIX MTaPOB, MaJIBIX a LIOK
COCTOSIHUS KUTIEHUE. Y IeNbHast TerioTa nedopManuii, mpoBeACHNE https://m.e
BEIeCTBA. napooOpa3zoBaHus. KOCBEHHBIX U3MEpPEHUI dsoo.ru/fl
Da30BLIE Hacsimennsie u YAENBHOU TETUIOTHI IJIaBICHUS 6b68d7
HepexoBI HEHACBIIIICHHBIE MaphI. Jb/1a, A0COTIOTHOM BIAXKHOCTH
KauecTBeHHas 3aBUCHMOCTD BO3yXa, K03 duimenra
TUIOTHOCTH U JIaBJICHUS MOBEPXHOCTHOTO HATSKEHHUS,
HACBHIIIEHHOTO TIapa OT mosyns FOnra.
TEMIIepaTypbl, UX N3ydenune 3aKkOHOMEPHOCTEH
HE3aBUCHMOCTB OT 00BheMa WCTIAPCHUS U KUTICHUS
HACBIIIEHHOTO Mapa. KHUJIKOCTEH, B TOM UHCIIe
3aBUCUMOCTh TEMIIEPaTyphl KUIICHUS [TPU MOHM>KEHHOM
KATICHHSI OT JIABJICHUS B JTABJICHUH, HAaTPEBaHUs U
KHUJIKOCTH. IUTABJICHUS KPUCTAIIIMYECKOTO
Brnaxxnocts Bo3myxa. BEIIECTBA, KAMMIUTSIPHBIX
AOCOIIOTHAs M OTHOCUTENbHAS | sIBIICHUI, CMAYMBAHUS.
BIIQYKHOCTb. [IpoBeneHue OMBITOB €
TBepnoe terno. MBUTbHBIMH TIJICHKAMH.
Kpucranmuueckue u UccnenoBanue moaenu
amopQHbIe Terna. HEHBIOTOHOBCKOM KHJIKOCTH.
AHN30TpOIUS CBOMCTB Pemenne pacueTHbIX 3a7a4 €
Kkpucraios. Ilnasnenue SIBHO 33JJaHHOU U HESIBHO
W xpucrannusanus. Y 1ebHas | 3amaHHOM (bu3HUECKOI MOJIEINBIO
TeJ10Ta TUIABJICHUA. C MCIOJIb30BAaHMEM OCHOBHBIX
CyOnumarnus. 3aKOHOB U (OPMYIT
Hedopmaruu TBEpAOTo Tena. MOJIEKYJIIPHOW QU3UKH U
Pacrsxenue u cxarue. TEPMOIMHAMUKH.
Crnsur. Momyins FOHra. Pemenne kauecTBEHHBIX 3a7a4,
Hpenen ynpyrux TpeOyIOUINX MPUMEHEHUS 3HAaHUN
pedopmanuit. 10 MOJICKYJISIpHOU (pU3HKe
Ternosoe pacllnpeHNe U TepMoauHamuke. OObICHEHUE
HKHAKOCTEH 1 TBEPBIX Tell, OCHOBHBIX TIPHHIIATIOB
00BEMHOE U JIMHEHHOE
paCIIHpeHHe. AHFapMORH3M CTPOCHHSI KUIKUX KPUCTAIIIOB,
TEIIOBBIX KOJIeOa M yacTur | o oo COBPEMEHIBIX
BEIIECTBA KAK IPHIHHA MaTepHiIHOB. Onpenenenue
TETUIOBOTO PACIIMPEHUS TeI ycosni HpUMCHUMOCTH
(Ha KAUECTBEHHOM YPOBHE). Mozenel Gpusuueckux Ten u
[IpeobpazoBaHue SHEPTUH B fipotieccon (sBermi):
(ba3OBBIX Mepexoax. MOJIeINIeH ra3a, JKUAKOCTH
YpaBHEHHE TEIII0BOIO 1 TBEPAOTO
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Oananca. [ToBepxHOCTHOE
HaTsKEHUE.

Koadduument
MOBEPXHOCTHOTO HATSKEHUSI.
Kanunnsapusie siBieHus.
JlaBiieHue noa MCKpUBJIEHHON
MMOBEPXHOCTHIO KUKOCTH.
®opwmyia Jlamnaca.
TexHuueckue ycTponcTa

U texHomornueckue
MPOLECCHI: KHUIKHE
KPUCTAILJIbl, COBPEMEHHbBIE
MaTepuabl

(KpHCTaNINYECKOT0) Tea,
UJEaIbHOTO rasa.
Boinonnenue y4eOHbIX 3aJjaHUI Ha
aHaJIN3 TEIUIOBBIX MIPOLIECCOB
(siBIE€HUI) C UCTIOJIB30BAHUEM
OcHosubix nonoxennii MKT n
3aKOHOB MOJIEKYJISIPHOU
(GU3UKU ¥ TEPMOAUHAMUKY:
CBSI3b JIABJICHUSI UJI€AIBHOTO
rasa ¢ KOHILEHTpanuen
MOJIEKYJ U €ro TeMIepaTypoil,
ypaBHeHUE MeHeneeBa—
Kitaneiipona, nepBblii 3aK0H
TEPMOJUHAMUKHU.

Pa6ora B rpynmnax npu
00CyX/IeHUHM BOIIPOCOB
MEXIPEIMETHOIO XapaKkTepa
(Hanpumep, 10 TeMe
«Tennoobmen

B )KMBOW IIPUPOJIEN)

Uroro no pazneny | 49
Pazaen 4.9JIEKTPOANHAMUKA
4.1 Onektpuue | 24 | Dpekrpusauus TeNl U ee [IpoBeneHre KOCBEHHBIX bubnnorek
CKOC TIOJIC MpOSIBJICHUS. M3MEPEHUM U ONBITOB IO a HOK
DnekTpuyeckuit 3apsa. [[sa NPOBEPKE MPEIOKEHHON https://m.e
BHUZIa SJICKTPUICCKUX TUIIOTE3BI IPYU U3YYCHUU dsoo.ru/fl
3apszoB. [IpoBoaHuKH, B3aMMOJICHCTBUS 3apSyKEHHBIX 6b68d7

JUDJIEKTPUKU U
IIOJIYIIPOBOXHUKH.
OneMeHTapHbIN
IIEKTPUYECKHU 3apsil. 3aKOH
COXpaHEHUs JIEKTPUIECKOTO
3apsaa.

BzaumopeiicTBue 3apsioB.
Toueunsie 3apsabl. 3aKOH
Kynona. Dnexrpuueckoe
nosie. Ero neincreue Ha
JNEKTPUYECKUE 3aPSI/IbL.
HanpsxeHHOCTB
AIIEKTPUYECKOTO MOJIS.
[Ipo6usrit 3apsa. Jlunun
HaNPsKEHHOCTU
JNEKTPUYECKOTO TTOJIS.

TeJ, 3apsa KOHAEHCaTopa,
MIOCJIE0BATENBHOIO COEIUHEHUS
KOH/IEHCATOPOB.

OrnpeneneHue abCOMOTHBIX

U OTHOCUTEJIbHBIX
MOTPELIHOCTEN H3MEPEHUIN
¢usnueckux BennuuH. OLeHKa
TPaHML] IOTPEIIHOCTEN.
Habnronenue npeBparieHus
SHEPrUH 3apsKEHHOTO
KOHJICHCATOpa B YHEPTHIO
U3JIy4EHUs CBETOANO/A,
UCclieIoBaHKE pa3psiaa
KOHJIEHCATOpa Yepe3 pe3ucTop.
W3yueHune 3aBUCUMOCTH
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OaHOPOIHOE IEKTPUUECKOE
nosie. [loTeHManbHOCTh
ANEKTPOCTATUYECKOTO TOJISL.
Pa3znocTh noreHmanos u
HaIpsiKEHUE.
[ToreHunanpHas sHEprust
3apsijia B
3JIEKTPOCTATHUECKOM II0JIE.
IMTorenmuman
ANEKTPOCTATUYECKOTO TOJISL.
CBsi3b HANPSHKEHHOCTHU OIS
Y Pa3HOCTH MOTEHLIUATIOB AJIs
AIEKTPOCTATUYECKOTO OIS
(KaK OJHOPOAHOIO, TaK

¥ HeoAHOpo1HOTO). [IpuHnmm
CYHEPIIO3UINH JIEKTPUUECKHUX
nonen. [lone Toueuynoro
3apsna. [lone paBHOMepHO
3apspkeHHOU cdepsl. [Tome
PaBHOMEPHO 3apsHKEHHOTO 110
o0bemMy miapa. [Tose
PaBHOMEPHO 3apsKEHHOMU
0ECKOHEYHOM TIOCKOCTH.
KapTtunsl tuHuit
HANPSHKEHHOCTH ATHX TOJeH
Y DKBUIOTCHIIMAIbHBIX
noBepxHocTe. [IpoBogHuKN
B DJIEKTPOCTATUYECKOM IIOJIE.
YcioBue paBHOBeCHs
3apsAnoB. JAMdIeKTpUKY B
3JIEKTPOCTATHUECKOM II0JIE.
HusnexTpuueckas
MIPOHUIIAEMOCTD BEIIECTBA.
Konnencarop.
DIIEKTPOEMKOCTh
KOHJICHCATOopa.
DJIEKTPOEMKOCTh MIIIOCKOTO
KoHJeHcaTopa. [lapannensHoe
COCIMHEHUE KOH/IEHCATOPOB.
ITocnenoBarensHOE
COEIMHEHNE KOH/IEHCATOPOB.
DHeprusi 3apsyKEHHOT0
KOHICHCATOPA.

JIBr>KeHUE 3apsyKEHHOU
YaCTHUIIbl B OIHOPOJAHOM

AIIEKTPOEMKOCTH TIIOCKOTO
KOHJIEHCATOpa OT IUIOLIaH
TUTACTHH, PACCTOSTHUSI MEXKIY
HUMH U JUJIEKTPUYECKOMN
IpoHuIaeMocTu. M3yuenue
KapTUH JTUHUI HAMPSKECHHOCTH
AIIEKTPUYECKOTO TOJIS
TOYEYHOI'0 3apsija, paBHOMEPHO
3apsKeHHOM cdephl,
PaBHOMEPHO 3apsKEHHOTO 10
00beMy 11apa, paBHOMEPHO
3apsHKEHHON OECKOHEYHOU
IUIOCKOCTH U
AKBUITOTEHIIHATBHBIX
MTOBEPXHOCTEN.

Pemenue pacyeTHbIX 3a71a4 €
SIBHO 33JIaHHOM U HESIBHO
3aJJaHHOU (PU3UYECKON MOJIEITBIO
C UCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (popMyIT
AIIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX

3aja4, TPeOYIOMHX
MPUMEHEHUs 3HaHUH TI0
AIEKTPOCTATHUKE.

OO0BsicHEeHHE yCTPOCTBA

Y NIPUHIIMNA JEHCTBUS
AIIEKTPOCKOIIA, JJIEKTPOMETPA,
KOHJICHCATOPOB, T€HEpaTopa
Ban ne I'paada.

OO6®bsicHeHHe paboThI
ANEKTPOCTATUYECKOMN 3aILUTHI,
3a3eMJICHUS

AIIEKTPOTPHUOOPOB.
Ornpenenenne yciaoBHit
IIPUMEHUMOCTH MOJIEIIen
(U3UYECKUX TEJ: TOUCUHBIN
3apsij, OAHOPOJHOE
AIIEKTPUYECKOE TOJIE.
BrimonnHeHNE yueOHBIX 3aIaHui
Ha aHAJIN3 IEKTPUICCKUX
MIPOIIECCOB (SIBJICHHI) C
MCIIOJIb30BaHUEM OCHOBHBIX
MOJIO’KEHUH U 3aKOHOB
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3JIEKTPUYECKOM TIOJIE.
TexHuyeckue ycTporucTa
Y TEXHOJIOTUYECKHUE MPOLECCHI:

JIEKTPOCKOII, JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alINTa,
3a3eMJICHHE HIIEKTPOIPUOOPOB,
KOHJIEHCATOphl, TeHeparop Ban
ne I'paada

AIIEKTPOIUHAMUKHU: 3aKOH
COXpaHEHHUS JIEKTPUUYECKOTO
3apsiaa, 3akoH KyioHa,
MOTEHLIUATIBLHOCTh
AIEKTPOCTATUUECKOTO MOJI,
TIPUHITATI CYTICPTIO3UIIHH
AIEKTPUYECKHUX TTOJIEH.
Ucnonws3zoBanue [T-TexHonoruii
npu pabdote ¢
JOTIOTHUTEIHHBIMU
HUCTOYHUKaMU UHGOpPMAIUU 110
TeMe, X KPUTHUECKUN aHAIIU3 U
OIIEHKA JIOCTOBEPHOCTHU

4.2

ITocTossua
BIM
BJIEKTPHUYEC
KW TOK

24

Cuia Toka. [TocTOSIHHBIN TOK.
VYcnoBusi cyliecTBOBaHUs
MOCTOSTHHOTO JIEKTPUYECKOTO
ToKa. VICTOUHMKH TOKa.
Hanpsoxenne U u DJIC &.
3akon Oma aJ1g y9acTKa Ienu.
DIIEKTPUYECKOE
COTPOTHUBIIEHUE. 3aBUCUMOCTD
COTIPOTUBIIEHUS] OJTHOPOIHOTO
MPOBOJHUKA OT €r0 JITMHBI U
IJIOLIAU TIOTIEPEYHOTO
cedyeHus. Y aelbHOe
CONPOTHUBIICHUE BEIECTBA.
IlocnenoBarenbHOE,
napajuieIbHOe, CMEIIaHHOE
COCIMHEHHE MPOBOIHUKOB.
Pacuer pa3BeTBIEHHBIX
SIIEKTPUYECKUX LIETICH.
[TpaBuna Kupxroda.
Pa6ora
AJIEKTPUYECKOTO TOKA.
3akon Jxoyns-Jlenna.
MOUIHOCTB 3JIEKTPUUECKOTO
ToKa. TennoBast MOIITHOCTb,
BhIZIC/IsIEMasi Ha pe3UCTOpeE.
O/1C u BHyTpEHHEE
COMPOTHUBIICHUE UCTOYHHKA
Toka. 3akoH Oma aJis
MOJIHOM(3aMKHYTOI)
AJIEKTPUYECKON LIETIH.
MOIIHOCTh HCTOYHHMKA TOKA.

IIpoBeneHue npsiMbIx
M3MEPEHUI CHIIBbI TOKA U
HaIpsKEHUs, KOCBEHHBIX
U3MEPEHHUN YAEIBHOIO
conpotuBienusi, I1C u
BHYTPEHHETO CONPOTUBIICHUS
MCTOYHMKA TOKA, IPOBEJICHUE
HCCIIEIOBAHUH 3aBUCUMOCTEM
(bu3NYECKUX BETMYHH U OTBITOB
10 MPOBEPKE MPEII0KEHHON
TUIOTE3bI IPU U3YUEHUHU

reneil NoCTOSIHHOI'O TOKA.
OmnpeneneHne abCOMOTHBIX

Y OTHOCHUTEIBHBIX MOTPEIIHOCTEMN

U3MEepEeHNH (PU3NIECKIX BETHYUH,

O1ieHKa rpaHull MOTPENTHOCTEH.
N3yueHue KOpOTKOro

3aMBIKaHMS TaIbBAHMYECKOTO
3JIEMEHTA M OIleHKa

BHYTPEHHETO COTIPOTUBIICHUSI.
Pemenue pacueTHbIX 3a1a4 ¢
SIBHO 3aJJaHHOM M HESBHO
3aJaHHON (hU3HUECKOM

MOJIEJIBIO C HCIIOJIB30BaHUEM
OCHOBHBIX 3aKOHOB M (popMyI
MMOCTOSTHHOT'O TOKa.

Pemenne xauecTBEHHBIX 3a/7a4,
TPEOYIOMMUX IPUMEHEHUS 3HAHUI
M 3aKOHOB ITOCTOSTHHOT'O TOKa.
OObsicHeHHEe yCTPOICTBA U
MpUHIUIIA ACHCTBUS aMIlepMeTpa,

bubnuorek
a LHOK
https://m.e
dsoo.ru/fl
6b68d7
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KopoTtkoe 3aMbikanue.
Konaencarop B uenu
MOCTOSTHHOTO TOKa.
TexHuyeckue ycTpomcTa

1 TCXHOJIOTHYCCKHUC IMMPOLECCChI:

aMIIepMeTp, BOJIBTMETD,
peocTart, CUETYUK
JIEKTPUYECKON SJHEPTUH

BOJIBTMETPA, PEOCTaTa, CYCTUNKA
ANEKTPUYECKOUN SHEPTUN.
BrimonnHeHNe yueOHBIX 3aIaHui
Ha ananu3 snexTpudecknx
MIPOIIECCOB (SIBJICHHI) C
MCIIOJIb30BaHUEM OCHOBHBIX
MOJIO’KEHUH U 3aKOHOB
AIIEKTPOIMHAMUKHU: 3aKOHBI
OmMa 151 yyacTka LenH U JJIs
3aMKHYTOM JIEKTPUYECKOU
uenw, 3akoH J[xoyns—Jlenua.
Pabora B rpynmnax npu
00CYK/I€HUHU BOIIPOCOB
MEXITPEAMETHOTO XapakTepa
(Hampumep, 10 TeMe
«DIEeKTpUIECKHe

SIBnenus B mpupoze»)

43

Toxku B
Pa3IMYHBIX
cpenax

DneKTpudecKas
IPOBOAMMOCTH Pa3IUYHbIX
BEIIIECTB. DJICKTPOHHAA
MPOBOAMMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COTPOTUBIICHUS] METAIIIIOB OT
TEMIIepaTyphbl.
CBepxnpoBONMOCTb.
DNEeKTpUYECKUN TOK B
BaKyyMe.

CBolicTBa AJIEKTPOHHBIX
y4koB. [TomynpoBogHUKH.
CobcTBeHHast ¥ IpUMeECHast
MIPOBOIUMOCTh
MOJTYNIPOBOAHUKOB. CBOMCTBA
p-n-niepexoja.
[TonmynpoBOAHUKOBBIE
puOOPEI.

DIIEKTPUUYECKUI TOK B
3JIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS
Juccoranus. JIeKTPoIIn3.
3axonbl Dapanes s
JNEKTPOJIN3A.
DJIEKTPUYECKUI TOK B razax.
CamocTosTenbHbIN

Y HECAMOCTOSITEJIbHBIN

[IpoBeneHre KOCBEHHBIX
M3MEPEHUN U UCCIEA0BAHUM
3aBHCUMOCTEN MEXKITY
bU3MYECKUMU BETHUYMHAMU TIPU
M3YUYEHUU IIPOLIECCOB
MIPOTEKAHUS AIEKTPUIECKOrO
TOKa B METaJIJIaX, AJCKTPOIUTAX
Y TIOJIYITPOBOTHUKAX.
OnpeneneHrie abCOMOTHBIX

1 OTHOCUTEJBHBIX
MIOTPELIHOCTEN U3MEPEHUN
¢dusnueckux BenuduH. OleHkKa
IPaHMUIL IIOIPEIIHOCTEM.
Habmoienue anexTposmsa,
U3y4YEHUE U OOBSICHEHHE
MTPOBOJIUMOCTH AJIEKTPOJIUTOB,
SKCIIEPUMEHTAIIBHOE U3YUECHUE
3aKOHOB 3JieKTponn3a Papajes.
CHsiTHE BOJIBT-aMIIEPHOMN
XapaKTEPUCTUKH JTUOA.
CpaBHEHHE TPOBOAUMOCTH
METaJUIOB U MOJTYIPOBOJTHHUKOB.
N3yueHune nuckpoBoro paspsiaa u
MIPOBOJIMMOCTH BO3IyXa.
Pemenne pacueTHbIxX 3a1a4 ¢
SIBHO 3aJJaHHOI M HEIBHO
3aJJaHHON (PU3MUECKON MOJICITBIO

bubnnorek
a HOK
https:/m.e
dsoo.ru/fl
6b68d7
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pa3psa. PasnudHbie THIBI
CaMOCTOSITEJIBHOTO pa3psia.
Momnnus. 1lnasma.
TexHuueckue ycTponcTsa

U IPaKTUYECKOE

NpUMEHEHHE: Ta30pa3psaHbIe
JIAMIIbI, SJIEKTPOHHO-JIy4eBast
TpyOKa, MOJIYIPOBOIHUKOBBIE
npUOOPBI: UOJT, TPAH3HUCTOP,
dboToauon, cBETOAUO,
rajbBaHuKa, pahuHUpOBaHHE
M1, BBITUIaBKA aTFOMHUHUS,
3JIEKTPOHHASI MUKPOCKOTIHS

C UCTIOJIh30BaHUEM
3aKOHOMEPHOCTEW MOCTOSTHHOTO
TOKa B pa3JIMYHBIX CpEaax.
Pemennie kauecTBEHHBIX 33/1a4,
TpeOyIONIMX TPUMEHEHUS
3aKOHOMEPHOCTEH MOCTOSHHOTO
TOKa B Pa3IMYHBIX Cpe/iax.
OObsicHeHHE yCTPOICTBA U
MIPUHIIAIIA JCHCTBUS
rasopaspsaHbIX JaMII,
AIIEKTPOHHO-ITy4EBOW TPYOKH,
MOJTYTIPOBOTHUKOBBIX

puOOPOB: AMOJA,

TpaH3uCTOpa, PoTOaNO A,
ceeronuoaa. O0bsiCHEHHE CYTH
MIPOLIECCOB: raIbBaHUKH,
paduHUPOBAHUS ME/IU, BHITLIABKH
ATIOMUHHUS, SJIEKTPOHHOM

MUKPOCKOTIHH
Hroro no pazneny | 54
Paznea S.PU3NYECKUU IPAKTUKYM
Crioco0b1 n3MepeHus ITpoBeneHne KOCBEHHBIX
(bU3HYECKUX BEITUYHH C M3MEPEHUI, UCCIIEI0BAaHUN
UCIIOJIb30BaHUEM 3aBHCUMOCTEN (pru3HyecKux
AHaJIOTOBBIX U IHU(POBBIX BEJIMYMH, IPOBEPKA
U3MEPUTENBHBIX TPUOOPOB MPEUIOKCHHBIX THITOTE3 bubimorex
®usnueckn Y KOMITBIOTEPHBIX (BBIOOD 3 paboT, OMMCAHHBIX B a IOK
5.1 " 16 TATYUKOBBIX CHCTEM. TEMaTHYECKHUX pa3jienax https://m.e
HPaKTHKYM AOGCoIOTHBIE U «Y4EeHHUYECKHUI SKCIIEPUMEHT, dsoo.ru/f1
OTHOCHUTEJbHBIE nabopaTopHbIE pabOTHI, 6b68d7
MNOTpCITHOCTH I/ISMepeHI/Iﬁ HpaKTI/IKyM»)
(bu3nYECKUX BETUYHH.
OueHka rpaHui
MIOIPELIHOCTEN
Wtoro no pazneny | 16
Pe3epBHOE Bpems 10
OBIIEE
KOJIMYECTBO
170 8 16

YACOB I10
I[TPOTPAMME
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11 KITIACC
DJIEKTPO
Haumenos HHbIE
aHue Koau (uudpos
Ne a3/1eJI0B H | 4YecTB ble
pasA IIporpammHuoe OcHoBHBIC BU/bI 1eATEJIbHOCTH )
n/m TeM 0 5 o0pa3zoB
nporpamm | waco cojepiKaHue o0yyarommxcs ATeabHbI
bl B ¢
pecypcbl
Paszpen 1. JIEKTPOJANHAMUKA
1.1 Maruuts | 14 B3anmopencrteue [IpoBenenne KOCBEHHBIX bubauo
oe 1oJie IIOCTOSIHHBIX MarHUTOB U M3MEpPEeHM cuiibl Amnepa, TEKa
IIPOBOJIHUKOB C TOKOM. [IPOBEACHUE UCCIIEOBAHUS LIOK
MaruutHoe none. Bekrop 3aBUCUMOCTEN MEKIY https:/
MarHMTHON MHIyKLUH. (Gu3N4YeCKUMHU BeIMYUHAMU U m.edso
[IpuHuum cynepno3unun OIIBITOB 110 IIPOBEPKE 0.11/39
MAarHuTHBIX NOJIeH. JIuHuM | [pemIoKEHHON TUITOTE3bI IIPU 859¢f]

MarHMTHON MHIYKIIHH.
MarnuTHoOE€ 1ose
IIPOBOJHUKA CTOKOM
(IpsIMOTO MPOBOTHUKA,
KaTyLIKH U KPyrOBOI'O
BuTKa). OnbIT DpcTena.
Cuna Amriepa, ee
HaIlpaBJICHUE U MOJYJIb.
Cuna Jlopenua, ee
HaIIPABJICHUE U MOAYJIb.
JIBrKeHne 3apsyKeHHON
YaCTHULbI B OJTHOPOJHOM
MarHuTHoM mnosje. PaGora
cuiel JIopeHua.
MarunuTHOE nose B
BEILIECTBE.
deppomMarHeTuky, napa-
U IMAMarHETHKH.
TexHuueckue ycTpoucTaa
Y TEXHOJIOTUYECKHUE
MIPOLIECCHI: TPUMEHEHNE
MIOCTOSIHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, TECTEP-
MYJIBTUMETD,
AJIeKTpoABHUraTelns Skoodu,

M3YYCHHUH JCHUCTBHSI IIOCTOSTHHOTO
Mar"mTa Ha paMKy C TOKOM,
B3aMMO/ICHCTBYS MPOBOTHUKA
C MarHUTHBIM TOJIEM.
OnpeneneHre abCOMOTHBIX
Y OTHOCHUTEJILHBIX MOTPEITHOCTEN
U3MEPEeHHUI (PU3NUECKUX
BenarH. OTICHKA TPaHMIT
MIOTPELIHOCTEM.
Hccnenosanne MaruuTHOTO OIS
MTOCTOSIHHBIX MarHUTOB, CBOHCTB
(beppoMarHeTUKOB.
Onpenenenne ycioBHil
MPUMEHUMOCTH MOJIEJIA OJTHOPOJIHOTO
MarHuTHOTO TIOJIA.
OrnpezenieHne HanpaBIeHUS
WHAYKLIUU MAarHUTHOTO TOJIS
MIPOBOJHHKA CTOKOM, CHIIBI AMIiepa 1
cunel Jlopenia. M3ydenne KapTUHBI
JTUHUN UHYKIIUT MAarHUTHOTO TOJIS
MI0JIOCOBOT'O U MOJJKOBOOOPA3HOIO
MOCTOSIHHBIX MarHUTOB, YTMHHOTO
MPSIMOTO MTPOBOTHUKA, 3AMKHYTOT'O
KOJIBIIEBOTO MPOBOJHUKA, KATYIIKU C
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YCKOpPUTENIH
3JI€MEHTapHbBIX YaCTHUII

TOKOM.
OO0BsiCHEHNE B3aNMOIEHCTBUSA

JIBYX MPOBOJAHUKOB CTOKOM,
JeHCcTBUS CHIIbI JIOpeHIa Ha HOHBI
3JEKTPOJIUTA.

Habmronenue ABIKeHUS MydKa
3JI€KTPOHOB B MAarHUTHOM IIOJIE.
N3ydenue npuHImMna AeiCTBUSA
ANEKTPOU3MEPHUTETHLHOTO MTPHOOpa
MarHuTORJIEKTPUUECKOU CHCTEMBI.
Pemrenue pacdeTHbIX 33724 C SBHO
3aJaHHON U HESIBHO 3alaHHOU
(hbU3UIECKOI MOJIETIBIO C
HCIIOIL30BaHNEM OCHOBHBIX 3aKOHOB
u hopmyr o reme « MarHuTHOE
OJIEY.

Pernrenne kauecTBEHHBIX

3a/1a4, TpeOyOIux

MIPUMEHEHUS 3HAaHUH TI0 TeMe
«MarauTHOE IoJIe».

OObsicHEeHHEe yCTPONCTBA U
MPUHLMIIA JEHCTBUSA
3JICKTPOMArHUTOB, TECTEPA-
MYJIbTUMETPA, 3JEKTPOIBUTATES
SAxobu, yckopuTesei 3J1eMeHTapHbIX
YyacTwil.

OObsicHEHNE TPUMEHEHUS
MOCTOSSHHBLIX MAarHUTOB

1.2

DIEeKTpo
MarHuTHa
A
HUHIAYKIHA
A

13

SBnenune
3JIEKTPOMArHUTHON
nHaykuuu. I[Torok BekTopa
MAarHuTHON UHAYKIIUH.
OJ1C nHaykiuu. 3aKoH
3JIEKTPOMATrHUTHOMN
nHaykunu Papazes.
Buxpesoe anekrpuueckoe
nosne. Toku dDyko.

O/1C nnnykunu B
IIPOBOJIHHUKE,
JBUKYLIEMCSI B
OJTHOPOJTHOM MarHMTHOM
ToJIe.

IIpaBuio Jlenna.
WunykruBHocTh. KaTymka

[IpoBenenune uccneqoBaHms
3aBUCHMOCTEN (PU3NYECKUX BEIMUNH
Y OTBITOB I10 IPOBEPKE
MPEeAJIOKEHHOM TUIIOTE3bI IPU
W3YUYEHUU SIBJICHUS
3JEKTPOMArHUTHON MHIYKIUU.
Onpenenenre HHAYKINAN
BUXPEBOI'O0 MarHUTHOTO TOJIS.
OmnpeneneHne aOCOMOTHBIX

Y OTHOCHUTEIBHBIX MOTPEIIHOCTEN
M3MepeHuil PU3NIEeCKNX BEJTHYMH.
OluieHKa rpaHull MOrpenrHOCTEN.
DKCrepUMEHTAILHOE U3YUYCHHE
npasuia JIeHna.

UccnenoBanue siBneHus
caMOMHAYKIMH, 3aBrucumoctu DJ[C

Bbubnuno
TeKa
HOK

https://

m.edso
0.ru/39
859efl
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WHIYKTUBHOCTH B LIETIA
MTOCTOSTHHOTO TOKA.
SBneHne caMOMHIYKITHH.
OJIC caMOMHIYKIINH.
DHeprusi MarHUTHOTO MOJIS
KaTYLIKHU C TOKOM.
DNEeKTPOMarHUTHOE TOJIE.
TexHuueckue ycTponcTa
Y TEXHOJIOTUYECKHE
MPOIIECCHI: MHIYKITMOHHAS
MeYb, COJICHOU, 3aIIUTa
OT 3JIEKTPU3ALINH TeJl IPU
JBUKCHUH B MATHUTHOM
nosie 3emiiu

CaMOUHTYKITUH
OT CKOPOCTU U3MEHEHUS CUJTBI

TOKA B LETIH.

W3ydenue najeHus MarHura

B aJTJIOMUHUEBON (MeqHOM) TpyOe.
CoOopka mozenu
AJIEKTPOMArHUTHOTO TeHeparopa.
Perienue pacueTHbBIX 3a7a4 C SIBHO
3aJaHHON U HESIBHO 3aJIaHHOU
(bu3n4ecKoil MOJIEINBIO C
WCTIOJIH30BAHNEM OCHOBHBIX 3aKOHOB
1 GOpMyII IO TEMe
«DNEeKTpOMarHuTHAST UHIYKIIUS.
Pemrenne kauecTBEHHBIX 3a/1a4,
TpeOYIOLNX TPUMEHEHHUS 3HAaHHU IO
TeMe « DJIeKTPOMarHuTHast
WH]TYKIIUSD.

OOBsicHEeHHE OCHOBHBIX PUHITUIIOB
JICHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOIECCOB, TAKUX
KaK: HHAYKIIMOHHAS 11€4Yb, COJICHOUI,
3aluTa OT JEKTPU3ALUH T

[IPH JABMOKEHHH B MArHUTHOM T10JIC
3emiu.

Pa6ora B rpynmax npu

00CYX/IeHUH! BOIIPOCOB
MEXIIPEIMETHOTO XapakTepa
(mampumep, 1o TeMe
«DNIEKTPOMArHUTHBIC SIBJICHUS

B IIPUPOJIC»)

Hroro o 7
paszneny
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexanuu | 10 Koneb6arenbHas cucrema. [IpoBenenne KOCBEHHBIX bubnuo
€CKHe CBoOoanbIe KOJIEOAHMS. W3MEPEHUH, HCCIIeTOBAHUS Teka
KoJIe6aHu ["apmoHnueckue Koie0aHus,| 3aBUCUMOCTEN MEKITY LIOK
q Kunemarnyeckoe u (bu3MYECKUMHU BEJIMUYUHAMU U https://
JTUHAMHYECKOe OTIBITOB IO MPOBEPKE m.edso
OIIMCaHHC. MPEeI0KEHHON TUIOTE3bI o.1u/39
OHepreTuyeckoe NIPY U3Y4YEeHUH KoJeOaHuH M
OIMCAHNE (3aKOH HUTSHOIO U IPY>XUHHOT'O -
COXpPaHCHHUA MAasiITHUKOB, BBIHYKJIEHHBIX U

MEXaHHYECKON SHEePTUN).
BrIiBOoa qnuHaMuueckoro

3aTyxaIOH_II/IX MECXAHNUYCCKHUX
KoJicOaHuUid.
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OTMHUCaHUs
rapMOHUYECKHUX
KOJIeOaHui 13 ux
SHEPTETUYECKOTO

1 KHHEMaTU4ECKOT O
onucaHus. AMIUIUTY1a U
(haza xonebanuii. CBs3b
aMIUTUTY IbI KOJIeOaHMi
HCXOJIHOM BETTMYUHBI C
aMIUTUTYy1aMU KoJieOaHuit
€€ CKOPOCTU U YCKOPEHHSI.
IIepuon u yacrora
kosebanuii. [leproa mManbix
CBOOOIHBIX KOJeOaHUH
MaTeMaTHU4eCcKOro
MasTHUKa. [lepuon
CcBOOOMHBIX KOIeOaHui
MPYKUHHOT'O MAATHHKA.
[TonsiTHE O 3aTyXarmMX
KoJeOaHusX.
Brinyxnennsie
kosneOanus. PezoHanc.
Pesonanchnas xpusasi.
Binsiaue 3aTyxaHus Ha
BHJI PE30HAHCHON KPUBOM.
ABTOKOIE0aHMS.
TexHuueckue ycTponucTaa
Y TEXHOJIOTUYECKHE
MIPOLIECCHI: METPOHOM,
4achl, Kauenu,
MY3bIKAJIbHBIE
WHCTPYMEHTBHI,
ceiicmorpad.

Onpenenenrie aOCOMOTHBIX

Y OTHOCHUTEINbHBIX
MOTPENIHOCTEN U3MEPEHUI
(u3NYECKUX BETNYHH.

OreHka rpaHuit

IIOTPELIHOCTEM.

Habmonenue HezaBucuMocTu
Nepro/ia MaJIbIX KojeOaHuii rpy3a
Ha HUTH

OT aMIUIUTY/IBL.
DKcrnepuMeHTalIbHas IPOBEpKa
3aKOHA COXPaHEHMsI SHEPTUU pU
KoJ1e0aHusX rpy3a Ha IpYy>KUHE.
Hab6monenue pezonanca.
Ornpezenenne yciaoBuit
MIPUMEHUMOCTH MOJIENN
MaTeMaTH4YeCKOr0 MasiTHUKA

Y MJICTBHOTO TIPY>KUHHOTO
MasiTHUKA. Pemenne pacyeTHhIX
3aJa4 C SIBHO 33/1aHHON M HESBHO
3aJlaHHOM (PU3MUECKON MOJENbIO
C MCIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (OpMYII 10 TeMe
«MexaHnuueckue KojaeOaHus.
Pemenue kauecTBEHHBIX 3a7a4,
TpeOyIOIIMX IPUMEHEHUs 3HaHUI
1o Teme «MexaHu4deckue
KOJICOaHUS».

OOmbsicHeHHE yCTpoiicTBa U
MIPUHIIMIIA JIeHCTBUS METPOHOMA,
4acoB, Kauesei, My3bIKaJIbHbIX
WHCTPYMEHTOB, ceiicmorpada.
Hcnons3zoBanue IT-

TEXHOJIOTHH 1pu padboTe ¢
JOTIOJTHUTEITHHBIMH
HcTounnkaMu MH(OpMAIUH 110 TEME,
uX

Kpurnyeckuii aHamu3 U Ol[eHKa
JIOCTOBEPHOCTH

2.2

DnexTpo
MarHuTH
bIE
Kosie0aHu

15

KonebartenbHbIil KOHTYD.
CBoOoHEIE
AJIEKTPOMArHUTHBIC
KoJICOaHHS B UACATHEHOM
K0J1e0aTeIbHOM KOHTYPE.

IIpoBeneHne KOCBEHHBIX
U3MEPEHUH U UCCIIe0BaHMS
3aBUCHUMOCTEHN PU3NUYECKIX
BEJIMYMH [IPU U3YUEHUU
9JIEKTPOMArHUTHBIX KOJICOAHUH 1

bubnuo
TeKa
HOK

https://
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®opmyna Tomcona. Csi3b
aMIUTUTYIbI 3apsiaa
KOHJIEHCATOpa ¢
aMIUTUTY 10N CUJIBI TOKA B
KOJIeOaTeIIbHOM KOHTYPE.
3aKOH COXpaHEHMS
SHEPTUU B UACATHBHOM
KOJIeOaTeIbHOM KOHTYPE.
3aTyxaromue
3JIEKTPOMarHUTHBIE
KoJieOaHusI.
Brinyxnennsie
ANEKTPOMAarHUTHBIE
KoseOaHusl.
IIepeMeHHBIN TOK.
MomHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE

U JICUCTBYIOILEE
3HAYE€HHE CUJIbI TOKA U
HaIPsOKEHUS TIPU
pasznuyHOM popme
3aBHCHUMOCTH
MIEPEMEHHOT0 TOKa

OT BPEMEHU.
CunycouaalibHbIN
IIEPEMEHHBIN TOK.
Pesucrop, koHnencarop
Y KaTylIka
WHIYKTUBHOCTH B LTI
CUHYCOHMIaJIbHOTO
MIEPEMEHHOT0 TOKA.
Pe3zonaHc TOKOB.
Pe3onanc HanpsokeHui.
Wneanbupiit
TpanchopmaTop.
[IpousBoacTso,
nepenaya u norpediieHne
JIEKTPUYECKON JHEPIUH.
DKOJIOrM4eCKHE PUCKU
[Tpu npousBoacTBE
AJIEKTPOIHEPTUH.
KynbeTypa ucnons3oBanms
3JIEKTPOIHEPTHH B
[MOBCEHEBHOMW JKU3HMU.

LIeTel NEPEMEHHOr0 TOKA.
OmnpeneneHre aOCOTOTHBIX

Y OTHOCHUTEJBbHBIX MMOTPEIIHOCTEHN
M3MEpeHUI (PU3NICCKUX BEITUYHH.
OreHKa rpaHull MOTPEITHOCTEH.
N3yueHue ycTponcTBa U MPUHIKIIA
nercTBus Tpanchopmaropa.
Hab6mronenue a1eKTpoMarHuTHOTO
pe3oHaHca.

N3yuenne ocuuiuiorpaMm
AJIEKTPOMArHUTHBIX KOJICOAHUH.
Pemenue pacdeTHBIX 33724 C IBHO
3aJaHHOU U HESIBHO 3aaHHOU
(hbU3UIECKO MOJIEITBIO

C UCTIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (hOPMYJI IO TeMe
«INEKTPOMArHUTHBIC
kosebanusy. Pemenue
KaueCTBEHHBIX 3a]1a4,
TPeOYIOLINX MPUMEHEHUS

3HAaHUH MO TeEME
«INEKTPOMarHUTHbHIC
KOJICOQHHSD».

CpaBHEeHHE MEXaHUYECKUX

Y DJIEKTPOMATrHUTHBIX KOJIEOAHUH.
OObscHeHne yCTpOWCTBa U
MIPUHIINIA JEHCTBUS
3JEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro ToKa,
JIMHUH DIIEKTpolepeaay.
Omnpenenenne yciaoBuit
MIPUMEHUMOCTH MOJIENU
HAEAILHOr0 K0Ie0aTeIbHOro
KOHTYpa.

AHanus ¥ OlleHKa [IOCIEICTBUMN
WCTIOTB30BaHUS PA3TMYHBIX
Croco0O0B TTPOU3BOJICTBA
3JICKTPOIHEPT U

C MO3UIINHN 3KOJIOTHYECKOUN
0€301acHOCTH; TPEICTABICHUN

0 palMoHAIHHOM
MIPUPOJIOTIONE30BaHUY (B TIpoIiecce
ITOJTOTOBKH COOOIICHUM,
BBITIOJIHEHUM TPYNIOBBIX MPOEKTOB)

m.edso
0.ru/39
859efl
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TexHuueckue ycTponucTaa
Y TEXHOJIOTHYECKHE

MPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEpPaTOp
MEPEMEHHOTO TOKA, JIMHUHU
AJeKTpornepesady

2.3

Mexanuu
€CKHe U
3JIEKTPOM
arHUTHBIC
BOJIHEI

10

MexaHu4ecKue BOJIHbI,
YCIJIOBUS UX
pacIpoCTpaHEHHs.
[Tonepeunslie

U IIPOAOJIbHBIE BOJIHBI.
Ilepuon, ckopocTb
pacnpoCTpaHEeHus U JIMHA
BoJIHBI. CBOICTBa
MEXaHUYECKUX BOJIH:
OTpa)keHUE, IPEJIOMIICHHE,
uHTEepEpEHIHS U
TUQPPAKITHSL.

3Byk. CKOpOCTH 3BYyKa.
I'pomkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa.
[IIymoBoe 3arps3HeHNe
OKpYKaloIlEeH CPebl.
DNEeKTpOMarHuTHbIE
BOJIHBL. Y CII0BUSA
U3ITy4eHUs
AJIEKTPOMAarHUTHBIX BOJIH.
B3anmMHuas opuenTanus
BEKTOPOB

B2 ,E"7,u—B
EKTPOMATHUTHOM BOJIHE.
CaoiicTBa
AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHue, IpeIoMIICHHE,
HOJIIpU3aLus,
uHTephepeHITUs

u audpaxus.

[IIxana 3;1€eKTpOMarHUTHBIX
BOJH. [Ipumenenune
AJIEKTPOMAarHUTHBIX BOJIH B
TEXHHKE U OBITY.
[TpyHIMIIBI pagUOCBSI3U U
TEJICBUACHHUS.

Hab6monenue obpazoBanust

Y PaCIPOCTPAHCHHS ITOTICPEUHBIX
MIPOJIOJLHBIX BOJIH, OTPAKEHUS

Y TIpeTIoOMJICHUS], HHTep(epeHIINN 1
TUQPPAKITIN MEXaHUIECKUX BOJIH,
aKyCTHYECKOTO PE30HAHCA, CBSI3U
TPOMKOCTH 3BYKa M BBICOTHI TOHA
C aMIUTATYJIOM ¥ 4YaCTOTOM
KoJiebanuii. MzydyeHune cBOMCTB
yJIbTpa3ByKa U €ro MpUMEHEHHUSI.
HccnenoBanue cBOHCTB
ANEKTPOMATrHUTHBIX BOJIH:
OTpa)keHUe, MpeJoMIICHHE,
noysipu3anus, 1udpakius,
UHTEepEPEHIHS.

OO6Hapy:xeHue MHpPaKpacHOro

U yIbTPa(QHOIETOBOTO H3ITyICHUI.
CpaBHeHHE MEXaHUYECKUX U
AMEKTPOMArHUTHBIX BOJIH.
Ornpenenenne yciaoBuit
MPUMEHUMOCTH MOJCITN
TapMOHHYECKOH BOJHBI.
Pemenne kauecTBEHHBIX

3a/1a4, TpeOyOIux

MIPUMEHCHHUS 3HAHUW TI0 TeMe
«MexaHnueckue

Y DJIEKTPOMATHUTHBIE BOJIHBDY.
N3yueHne napameTpoB 3ByKOBOU
BOJIHBI.

Nzyuenne pacipocTpaHeHUS
3BYKOBBIX BOJH B 3aMKHYTOM
MIPOCTPAHCTBE.

OObscHeHne yCTpOUCTBA U MPUHITUTIA

TEUCTBHS MY3bIKaJIbHBIX
WHCTPYMEHTOB, pajiapa,
paauonpueMHHUKa, TEICBH30Pa,
aHTeHHbl, Tenedona, CBU-neun.
OOBbsicCHEHHE YIBTPAa3BYKOBOU

bubmno
TeKa
LHOK
https:/
m.edso
0.ru/39
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Panmonoxarms.
DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKpYyKarolen
Cpebl.

TexHuyeckue ycTponcTa
U TIPaKTUYECKOe
MIPUMEHEHHUE:
MY3BbIKAJIbHBIE
WHCTPYMEHTHI, pajaap,
PaIuOTPUEMHUIK,
TEJIEeBU30p, aHTCHHA,
tenedon, CBY-neus,
yIIbTPa3ByKOBast
JTMArHOCTHUKA B TEXHHUKE U
MEIUIIHE

JUArHOCTHKH B TEXHHUKE U MEIHIIUHE.
Hcnons3zoBanue [T-Texnonoruii npu
paboTe ¢ JOMOTHUTETLHBIMHU
Hcrounnkamu nadopmManuu mo
TeMe, UX KPUTHUYECKUN aHATN3 U
OIICHKa JJOCTOBEPHOCTH.

AmHanu3 1 oLeHKa IOCISACTBUM
IIYMOBOTO M 3JIEKTPOMArHUTHOTO
3arpsi3HEHUS] OKPYIKAIOIIEH Cpebl C
MO3HIIHNI SKOJIOTMIECKOI
0€301acHOCTH; TPEICTABICHUN

0 palMoHAIHLHOM
MIPUPOIOTIONL30BaHUU (B TIpoliecce
IMOJTOTOBKH COOOIICHUM,
BBITIOJTHEHHH

MPOEKTOB)

IPYTNIOBBIX

24

Onruka

25

[IpssmMonuneitHOE
pacrpocTpaHeHHUe CBeTa

B OJJHOPOJHOU cpee.

JIyu cBera. ToueuHslit
HMCTOYHHK CBETA.
OTtpakeHue cBeTa. 3aKOHbI
OTpaXE€HUs CBETA.
[TocTpoenue nzo0pakeHu
B mnockoMm 3epkare.
Cdepuueckue 3epkana.
IIpenomiieHue ceera.
3aKOHBI MPEJTOMIICHUS
cBeTa. AGCONIOTHBIM
MOKa3aTeib MPEJIOMIICHHUS.
OTHOCUTENBHBIN
TOKa3aTesb MPEeTOMIICHHS.
[TocTOSIHCTBO 4acTOTHI
CBETa M COOTHOIIIEHUE
JUTUH BOJIH TIPH NIEPEX0/Ie
MOHOXPOMaTHYECKOTO
CBETa 4Yepe3 IrpaHully
paszena AByX ONTHYECKUX
cpen.

XoJ ty4yen B Ipu3Me.
Jucnepcus cera.
CrnoxHblii cocTaB 0en0oro
ceeta. IlBer.

[TonHoe BHyTpeHHEE

HabmroneHne onTruueckux

SBJICHUI, IPOBEJICHHE KOCBEHHBIX
HU3MEPEHH, UCCIEA0BAHUS
3aBUCUMOCTEH (Pr3nIecKux
BEJIMYUH U OTIBITOB

I10 IIPOBEPKE MPEUI0KEHHON
THITOTE3bI TIPU U3YYCHUU SIBICHUH
MIPEIOMJICHUS CBETa HA IPaHuULIe
paszzena JIByX cpejl, IpeoOMIICHHs
CBETa B COOMpArOIICH

U pacceuBaIOLIEH JTMH3aX, BOJTHOBBIX
CBOICTB CBETa.

HaburoieHne noaHoro BHyTPEHHETO
OTpaXKeHHUs, U3yUYECHHE MOJIEIH
CBETOBOJA.

[Tonmyuenue n3o0pakeHUs B cUCTEME
13 IUIOCKOTO 3e€pKaJla v JIMH3BI,

B CUCTEME U3 JIBYX JIMH3.
Koncrpyuposanue
TEJIECKONNYECKUX CUCTEM.
N3yyenue nosspuzanuu cBeTa,
OTPa)XKEHHOT'O OT IOBEPXHOCTHU
TUDJIEKTPUKA, U3yUEHUE
UHTEPPEPEHIINH Ja3epPHOTO
M3ITyYEHUs Ha JIByX LIEJIAX.
[Tonyuenne criekTpa U3IIy4eHUs
CBETOJIN0/1a IPU ITOMOLIA
TU(PPAKIIUOHHON PELIETKH.

bubnuo
TeKa
HOK
https://
m.edso
0.ru/39
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OTpaXeHHUE.
[Ipenenbubiii yron
MOJTHOTO BHYTPEHHETO
OTpakKEeHUS.
Cobuparorniue u
paccenBarOnIUe JIMH3BI.
Tonkas nuH3a.
®oKyCHOE paccTOsTHUE U
ONTHYECKas CUJIa
TOHKOM JIMH3BL.
3aBUCUMOCTh (POKYCHOTO
paccTOsIHUSL TOHKOM
chepruecKoil TMH3HI OT €€
T€OMETPUHU U
OTHOCHUTEIILHOTO
MOKa3aTesl MPEJTOMIICHHUS.
dopmyiia TOHKOH JTMH3BI.
VYBennueHue, 1aBacMoe
JIMH30M.

XoJ jtyya, IpOLIeALIEro
JIUH3Y

[Tox mpoun3BoIBLHBIM
YIJIOM K €€ TJIaBHOU
ONTUYECKOU OCH.
[Toctpoenue
M300pakKeHUI TOYKH U
OTpe3Ka IIpsIMOil B
cobuparomux u
paccenBarONINX JUH3AX U
UX CUCTEMaX.
OnTHyeckue mpruoOopsI.
Paszpemaronias
cniocoOHOCTh. ['1a3 kak
ONTHUYECKAsl CUCTEMA.
[Ipenensl npUMEHUMOCTH
r€OMETPUYECKOUN ONTUKH.
BousiHoBas onTuka.
WuTepdepennus caera.
KorepeHTHBIC HCTOYHHKH.
YcnoBus Habmo1eHUs
MaKCHUMYMOB

N MuHuMyMOB B
uHTEp(EepEeHITNOHHOI
KapTHUHE OT JIBYX

Pemenue pacdeTHbIX 33724 C SBHO
3aJaHHON U HESIBHO 3aJlaHHOU
(hU3UIECKOI MOJIETTBIO C
HCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (OPMYII IO TEME
«OnTukay.

Pemenne kauecTBEHHBIX

3ana4, TpeOyOIIX

MIPUMEHEHHUS 3HAHUN TI0 TeMe
«OnTukay.

[TocTpoenue u pacuer
M300pakeHHH, CO3/1aBaeMBbIX
IJIOCKUM 3€pKajioM, TOHKOU
JINH30M.

Omnpenenenue ycnoBui
MPUMEHUMOCTH MOJIEIIA TOHKON
JUH3bI; TPAHUI] TPUMEHUMOCTH
reOMETPUYECKON ONTHUKHU.
OOBbsicHeHrEe 0COOCHHOCTEH
MIPOTEKAHUS ONITHYECKUX SIBJICHU:
uHTEephepeHIH, TuHPaKIHH,
JUCTIEPCUH, TIOJTHOTO BHYTPEHHETO
OTpaKEHUSI.

OObsicHEHNEe yCTPONCTBA U
MIPUHIINIA JEHCTBHUS OYKOB, JTYTIHI,
nepuckorna, ¢poroanmnapara,
MHKPOCKOTIA, TPOEKIIHOHHOTO
anmapara, TuppaKMOHHON PELIETKH,
BOJIOKOHHOM ONTHKH.

OOBbsiCHeHHE TTPOCBETIICHUS ONTHKHU.
Pabora B rpynmnax rnpu o0Cy>XKaeHUU
BOITPOCOB MEKIIPEIMETHOTO
xapakTepa (Harnpumep, o TeMe
«CBeToBbIE IBJICHUS B IPUPOIE)
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KOT'€pEHTHBIX HCTOYHHUKOB.
[Ipumeps! KiTaccHYecKuX
UHTEp(PEPEHITUOHHBIX
CXEM.

Judpakuus cBeTa.
JludpakirioHHas perieTka.
YcnoBue HabmOAEHUS
[JIABHBIX MAKCUMYMOB MpH
NaJcHUN
MOHOXPOMaTHYECKOI'O CBETA
Ha TU(PPAKIUOHHYIO
pewerky. [omgpuzanus
CBeTa.

TexHuueckue ycTponucTaa
N TtexHomornueckue
IIPOLIECCHI: OYKH, JIYIIa,
nepuckor, ¢poToanmapar,
MHUKPOCKOIIL,
MIPOCKLMOHHBIN anmnapar,
IIPOCBETIICHUE ONTHKH,
BOJIOKOHHAs

onTHKa, TUPPaKIUOHHAS

pereTka

Hroro o
pasueiny

60

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

3.1 OCHOBBI
CTO

5

['panu1ibl TPUMEHUMOCTH
KJIACCUYECKOU

MexaHukHu. [Toctynarsl
CIIELIMAIBHON TEOPHUH
OTHOCHUTEJILHOCTH.
[IpoctpancTBEHHO-
BPEMEHHOW UHTEPBAJI.
[IpeobpazoBanms
Jlopenma. Ycnosue
MIPUYUHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH.
3ameJIeHre BpEMEHU U
COKpAILICHUE JIIMHBIL.
DHeprus U UMITYJIbC
PENATUBUCTCKON YaCTHLIBI.
CBs13p Macchl C SHEpPTUEn U

[TpoBeneHne KOCBEHHBIX H3MEPEHUI
Wmmynsca u sHEprun
PENSATUBUCTCKUX YaCTHII (TI0
¢dororpadusM TpekoB
3apsDKCHHBIX YaCTHIl B MATHUTHOM
ToJie).

Ananus u ormucanue GpU3NIECKHUX
SIBJICHUH C UCIOJIb30BaHHEM
HOCTYJIATOB CIIEIUATBHON TEOPHU
oTHocUTeIbHOCTH. OOBSICHEHUE
HPHUHIKIA JEUCTBUS CITy THUKOBBIX
HIPHUEMHHKOB, YCKOpUTEIeH
3apsDKCHHBIX YaCTHIL

Bubamno
Teka
HOK
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HUMITYJIbCOM
PEASATUBUCTCKOM YaCTHULIBI.
DHeprus NoKos.
TexHuyeckue ycTponcTa
U TEXHOJIOTUYECKUE
MIPOLIECCHI: CITyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIH
3apsKEHHBIX YaCTHUIL

Hroro

110

pasaciy

Pa3nen 4 KBAHTOBAS ®U3UKA

4.1

Kopmyck
YISIPHO-
BOJIHOBOM
JTyaJTi3M

15

PaBHOBecHOE TemnoBoe
M3IIydeHHUE (M3TyueHne
aOCOJIFOTHO YEPHOTO Tea).
3akoH cMmenieHus Buna.
I'unoresa I1nanka o
KBaHTaXx.

@®oToHBI. DHEPrUs U
UMIYJbC (HOTOHA.
®otorddexT. OnbITH A.
I'. CroneroBa. 3akoHbI
dbotorddekra. YpaBuenue
ONHIITEHHA I
dboTtorddekra.

«Kpacnas rpanuna»
dbotorddexra.

JlaBnenue cBeta (B
YaCTHOCTH, JIaBJICHUE CBETa
Ha abCONIOTHO
MOTJIOIIAOUTY IO U
a0COTFOTHO OTPaXKAOIIY IO
noBepxHocTh). OnbiTe! [1.H.
JleGenena.

BoiiHOBBIE CBOIICTBA
yactull. BoiHsl e
bpoiinsa. JlnuHa BonHbL 1€
bpoiins u pasmepst
o0acTu JoKanu3aluu
JBUKYLICICS YaCTHUIIBL.
KopnyckynsipHo-BOIHOBOM
nyanusM. Judpakuus
AJIEKTPOHOB Ha
kpucrtamiax. Cnenuduka

[IpoBenenne KOCBEHHBIX
U3MEpPEHH, UCCIIEAOBAHUS
3aBUCUMOCTEN MEXKTY
(hU3UYECKUMHU BEIMYNHAMHU
[Ipu n3yyenun sBneHus
boroaddexra.
Ompenenenne abCOTOTHBIX

U OTHOCHUTEJIBHBIX IIOTPEIIHOCTEN
U3MEpEeHUH (PU3NUECKUX BEIHUYHH.
Onenka rpaHul] NOrpenIHOCTEN.

Pemenue pacueTHbIX 3a7a4 ¢ IBHO

3aIaHHON U HEIBHO 3aJaHHON
(hU3UIECKOI MOJIEITBbIO

C HCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (OPMYII IO TEME
«KBaHTOBEIC SIBICHUS.
Pemenne kauecTBEHHBIX
3a/1a4, TpeOyOIux
MMPUMEHEHUS 3HAaHUH TI0 TeMe
«KBaHTOBBIC SIBIICHUS.
Onpenenenue ycnoBuit
MIPUMEHUMOCTH KBaHTOBOM
MOJICIIH CBETA.

AHanun3 KBaHTOBBIX
MPOLECCOB C
HCII0JIL30BaHUEM

ypaBHEHUA DUHIITEHHA

st potorddexra,

MPUHIIMIIA COOTHOIICHUH

HeomnpeaeneHHoCTH [ elizenOepra.
OObscHeHre IPUHIUIIA AeUCTBUS

CIICKTPpOMCTpA, (I)OTOBJICMCHTa,

bu6nmo
TeKa
LHOK
https:/
m.edso
0.ru/39
859¢f1
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W3MEpEHUI B MUKPOMUDE.
CooTHoureHus
HEOIpEeIeTICHHOCTE N
I'eitzenbepra.
TexHuueckue ycTponucTaa
U TEXHOJIOTUYECKUE
MIPOLIECCHI: CIIEKTPOMETD,
(hOTODIIEMEHT,
dboTogaTuuK, TYHHEIHHBIN
MUKPOCKOII, COTHEYHAS
Oarapesi, CBETOANO]]

¢doronaTunka, TYHHEILHOTO
MHUKPOCKOIIa, COJTHEYHOH OaTapew,
CBETOJIO/A.

Ucnonb3oBanue IT-

TEXHOJIOTHI Mpu padboTe ¢
JOTIOJTHUTEITbHBIMH

Ncrounnkamu nHpOpMaIuy 1o TEME,
WX KpUTHYECKHIA aHATTU3 U OI[CHKA
JIOCTOBEPHOCTH

OMnBITH IO MCCIIEIOBAHUIO
CTPOCHUS aToMa.
[TnanerapHas Mojeib
aToma

Pesepdopna. [ToctynaTsl
bopa. U3nyyenue

U nornomenne GoToHOB

Omnpenenenue JIMHBI BOJTHBI
JIA3€pHOT0 U3ITyYEHHUSI.

HabGmronenue nuHEHYaThIX CIIeKTPOB.
UccnenoBanue cnekrpa
pa3peKEeHHOTr0 aTOMapHOI0 BOJOPOAa
U U3MepeHue nocTostHHoi Punbepra.
N3ydenue ycTpoiicTBa U IEUCTBUSA

IIpU IIEPEXOJIE aTOMa C CUCTYHMKA MOHU3UPYIOIIUX YAaCTHUII. Bubnuo
OJIHOTO yPOBHSI SHEPTHH Onpenenenue ycnosui TeKa
Ha JIPyroi. NPUMEHUMOCTH MOJEIIM aToMa 1IOK
4.7 Dusuxa Bugsl criektpos. Criektp Pesepdopna. https://
aroma ypOBHe# SHEepruy aTomMa OObsicHeHre TPUHITUTIA ACHCTBUS m.edso
BOJOpOAA. CIICKTPOCKOIIA, J1a3cpa, o.ru/39
CroHTaHHOE U KBaHTOBOI'O KOMIIBIOTEPA. M
BBIHYKJICHHOE U3JIy4YCHHE AHanu3 KBaHTOBBIX -
csera. Jlasep. IIPOLIECCOB HAa OCHOBE
TexHuveckue ycTponcTaa IIEPBOTO U BTOPOTO
U TEXHOJIOTHYECKUE IToctynaros bopa
IIPOLIECCHI: CIIEKTPAJIbHBIN
aHaJIn3 (COEKTPOCKOM),
Ja3ep, KBAaHTOBBIN
KOMIIBIOTED
43 duznka Hyxnonnas monens sapa [IpoBenenue nzmepennit bubamno
aTOMHOTO ['eitzenbepra— paJIMOaKTUBHOTO (OHA Teka
sa7pa u NBanenko. 3apsn sapa. C UCIOJIb30BAaHUEM JO3UMETPA U LIOK
SIIEMEHTA MaccoBoe 4rcIIo sapa. UCClIeIOBaHUE TPEKOB YaCTHIL (110 hitps:/
PHBIX U3oTOIHI. roToBbIM (hoToTrpadusim). m.edso
YaCTHII Pa,ulzloaKTI/IBHOCTB. AJIL(I)a— I/IsyquI/Ie IIOTJIOLIICHUA Oera- 0.1u/39
pacnaz. DJIeKTPOHHBIN U qacCTull aJIIOMAHHACM. 859¢f1

MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3ITy4YeHHUE.

3aKOH paIMOAKTHBHOTO

Onpenenenue ycnoBui
NPUMEHUMOCTH MOJEIH aTOMHOTO
aapa.

AHanu3 ¥ onrcaHue SAePHBIX
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pacnana. PagnoakTrBHBIE
M30TOIIBI B IIPUPOJE.
CgoiicTBa
MOHU3HPYIOLIETO
u3nydeHus. Brnusaue
PaJNOAKTUBHOCTH Ha
YKUBBIE OpPTraHU3MBI.
EctectBennslit pon
n3nydeHus. Jlozumerpus.
OHeprus CBA3M HyKJIOHOB
B sJIpeE.

SAnepusie cunbl. [ledexr
Macchl siapa. SnepHeie
peakuuu. [lenenue u
CUHTE3 snep. SnepHsbie
peakTopsl. [IpoGiembl
YIPaBISAEMOTO
TEPMOSIZICPHOIO CUHTE3A.
DKOJIOTHUECKHUE aCIEKThI
pa3BUTHSA ANEPHOU
SHEPIEeTHUKHU.

MerTo/ibl perucTpauu u
HCCIIEN0BaHUs
2JIEMEHTAPHbBIX YaCTHII.
@yH1aMEHTaJIbHbIE
B3aUMOJEHCTBUS.
bapuoHsl, Me30HbBI U
JICIITOHBI.
[Ipencrasnenue o
CTaHJIapTHOW MOJIEIIH.
KBapk-ritooHHas
MOJEJIb aIPOHOB.
®dusuka 3a npeaeaaMu
CranmapTHOM MOJIEIH.
TemHas MaTtepus U TeMHas
JHEpPrusl.

EnuncTBo pusnueckoit
KapTUHBI MUpa.
TexHuueckue ycTponcTa
U TEXHOJIOTUYECKHUE
MIPOLIECCHI: JO3UMETP,
kaMmepa BunbcoHna,
SIIEPHBIN PEaKTop,
TEPMOSIACPHBIN PEAKTOP,

peaKuuii C KCII0JIb30BAHUEM MTOHATHI
MacCOBOE YHCIIO U 3apsi sipa,
SHEPTHUs CBSI3U s/1pa, 3aKOHOB
COXpaHEHUS 3apsja,

MAacCOBOTO YHCJIA U SHEPTUU B
SIIEPHBIX PEAKIUSIX, 3aKOHA
PaauOaKTUBHOIO pacnaja.
OObscHeHrE PUHIUTIA TeUCTBUS
J03UMeTpa, KaMepsl BuibcoHa,
SIIEPHOTO PEAKTOPA,
TEPMOSIICPHOTO PEaKkTopa,
ATOMHOI O00OMOBI, MATHUTHO-
pe30HaHCHOM ToMOTpaduu.
AHanm3 ¥ OICHKA BIIUSTHUS
PaJMOaKTUBHOCTH Ha )KUBbIE
OpraHu3Mbl, & TAK)KE MOCJIECICTBUN
pa3BUTHS SAECPHON IHEPTCTUKHU

C MO3UIUI SKOJIOTHIECKOM
0€30MMacHOCTH; MPEACTABICHUI

0 palloOHATBLHOM
MIPUPOIOTIOIB30BaHUH (B MpoIecce
IIOATOTOBKU COOOIIIEHUI,
BBITIOJIHEHUSI TPYTIIOBBIX TIPOEKTOB)
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aToMHasg 6omo0a,
MarHMTHO-PE30HaHCHAas
ToMorpadust
PaZAMoOaKTUBHOTO pacnaja.
PanuoakTuBHBIE H30TOIBI
B npupoae. CBoiicTBa
MOHHU3UPYIOLIETO
n3nydeHus. BrnusHue
PaAMOaKTUBHOCTH Ha
KUBBIE OpPTraHU3MBI.
EctectBennslit pon
n3nyudeHus. Jlozumerpus.
OHeprus CBA3M HyKJIOHOB
B s7pe.

Anepupie cunbl.  Jledekr
MAacchl Apa.

HNroro o
pazneny

25

Pa3zgea 5.9JIEMEHTDBI

ACTPOHOMUHU U ACTPO®PU3UKHU

5.1 OnemeHt | 12
BI
aCTPOHOM
UU U
actpodus
UKH

Oransl pa3BUTHUS O
npupojie. Beimonnenue
yueOHBIX 3aJaHUH,
JI€MOHCTPHUPYIOIIUX
OCBOCHHE OCHOBHBIX
HOHATHH, QU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca
¢us3ukm 10—11 kmaccos.

[TpuxknagHoe u
MHPOBO33PEHUYECKOE
3HAYEHHE aCTPOHOMMH.
[IpuMeHnMOCTB 3aKOHOB
bus3uKy 1151 O0BSICHEHUS
MIPUPOJIEI KOCMUYECKUX
00BeKTOB. MeToIbI
ACTPOHOMHUYECKHUX
HCCIIEOBAHUI.
CoBpeMeHHbIE ONITHYECKUE
TEICCKOIIBI,
PaauOTENECKOIIbI,
BHeaTMoc(epHast
ACTPOHOMHMSI.

Bup 3Be3anoro neoda.

Hao0moaenue 38e34H0r0 HEOA
HEBOOPY>KEHHBIM TJIa30M

C MCTIOJIH30BaHHEM KOMITBIOTEPHBIX
MIPUIIOKECHUHN JJIs OTpeieNIeHuUs
I0JI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHEIE
co3Be3ausi CeBepHOro MoJyIapus 1
SIPKHE 3BE3]IBI.

Habmonenue B Teneckon JlyHsl,
TUTAHET, TYMaHHOCTEH U 3BE3/IHBIX
CKOILICHMI.

VYyactue B AUCKYCCHUU O POITU
ACTPOHOMHUU B COBPEMEHHOM
KapTUHE MHpPA, B MPAKTUIECKOU
JIEATEIIbHOCTH Y€JIOBEKA U
JAIbHENIIIEM HAYYHO -
TEXHUYECKOM PA3BUTHH.
IloaroroBka cooOuieHui 0 MeTomax
MOJTy9EHUST HAyYHBIX
aCTPOHOMUYECKUX 3HAHM,
OTKPBITHSIX B COBPEMEHHOM
ACTPOHOMHH.

[IpuMeHeHne 0CHOBOTIOATAIOIITUX
ACTPOHOMHYECKHUX IMOHSATHH, 3aKOHOB

Bubnuno
TeKa
HOK

https://

m.edso
0.ru/39
859efl
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Co3sBesnus, sipKue
3BE3/IBI, INIAHETHI, UX
BUJMOE JBIDKCHUE.
ConHeyHas cucTeMa.
Comnaue. ConHevHast
aKTUBHOCTB. VICTOUHMK
sHepruu CosiHIA U 3BE3 1.
3Be3/bl, UX OCHOBHBIE
XapaKTEPUCTHUKHU.
Juarpamma
«CTIEKTPaAJIbHBIN KJIACC —
CBETUMOCTEY. 3BE3/IbI
rJIaBHOM
MOCJIEIOBATEILHOCTH.
3aBHCHUMOCTh
«Macca—CBETHMOCTEY
JIUISI 3B€3]1 TJIaBHOM
IIOCIIEJOBATEIILHOCTH.
BnyTtpenHee ctpoeHue
3BE3]I.

CoBpeMeHHbIE
MpeICTaBICHUS

0 MPOUCXOKJIECHUU
spoaronuu CoJIHIIA U
3BE3/I. DTaIlbl )KU3HU
3BE3/I.

Mnuneunsiii [lyTe—Hama
I'amakTHka.

[lonoxxenue n ABMKCHUE
Comnnna B I'anakTuke.
TwHIBI raJlakTUK.
Pagnoranaktuku u
KBazapsel. UepHbIe IBIPHI B
siIpax rajlakTHK.
Bcenennas. Paciumpenne
Bceenennoii. 3akoH
Xab6mna. Paz0Oeranue
rajakTvk. Teopus
Bosbiioro B3pbiBa.
PenukroBoe n3znmyuenue.
MacmrabHasi CTpyKTypa
Bcenennoii.
MerTtaramakTuka.
Hepeuennsie mpo6sieMbl

Y TEOPHH JIJIs aHATU3a U OOBSICHEHUS
(hU3HYECKUX MPOIIECCOB,
MPOUCXOIAIINX B 3B€3/1aX, B 3BE3/IHBIX
CHCTEMAaX, B MEKTaJIaKTHYECKOM
cpene, IBMKEHUS HeOSCHBIX Te,
SBOJIIONHY 3Be3 U Beenennon
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aCTPOHOMHU
Hroro no 12
paszaeny
Pasznea 6. PU3NYECKUN IPAKTUKYM
CrniocoObl n3MepeHus IIpoBeneHne KOCBEHHBIX
(bU3NYECKUX BETUYUH C U3MEPEHUH, NCCIIeOBaHMMI
UCTOJIb30BaHUEM 3aBUCUMOCTEH (pr3nyecKux
aHaJIOTOBBIX U BEJIMYMH, IPOBEPKa
U (POBBIX MIPEITIOKEHHBIX TUTTOTE3 (BBIOOD bubmo
Dmsmace H3MEPUTEIIBHBIX U3 paboT, ONMCAHHBIX B TCKa
it npuGOpOB U TeMaTHUECKUX pa3fienax LHOK
6.1 HpaKTHKY 16 | xOMIBIOTEPHBIX «YueHNYeCKHi IKCTIEPUMEHT, https:/
JATYMKOBBIX CHCTEM. n1abopaTopHbie paboTHI, m.edso
M AGCOTIOTHEIE TIPAaKTHKYM») 0.ru/39
Y OTHOCUTEJIbHbIE 859¢f1
MOrPEIIHOCTH U3MEPEHUI
(bu3NYECKUX BETNYHH.
Orenka rpaHuiy
MOTPEIHOCTEN
Hroro o 16
paszaeny
Pazgen 7. OBOBIIAIOHIEE IOBTOPEHHUE
7.1 Cucremar | 15 O06o0enue un VY4actue B AMCKYCCHHU O POJIU bubnuo
u3anus U cucTeMaTH3anus (GU3MKN ¥ aCTPOHOMUH B TeKa
0000111eH COJZEpIKaHUs pa3liciIoB pa3nuYHBIX chepax IHOK
ue Kypca «MexaHuka, JeSITeTbHOCTH YEJIOBEKA. hitps://
IpeIMeTH «Monekynsapras ¢pusuka u | Iloaroroska cooOmeHuit 0 MecTe m.edso
oro TepPMOAMHAMUKA, (bu3nUecKoil KapTHHBI MUpPA B PSILy o0.1u/39
conepKan «DNEKTPOANHAMHUKA, CoBpeMeHHBIX MPEeACTaBICHUN O 859¢f]
st u «Konebauus u BOJIHBD, HPHUPOJIE.
J—— «OCHOBBI CrIEIHAITBHOM BreimonHenne  ydeOHBIX — 3a/laHuUM,
J— z?r?{zzﬁTeanocm» JIEMOHCTPUPYIOLIHX OCBOEHHE
’ OCHOBHBIX IOHATHH, (U3NYECKUX
OCTH, «KBanroBas ¢uzukay,
nproOper «DIIEMEHTBI aCTPOHOMUH U BEMUUH M 3aKOHOB Kypca QusuicH
EHHOTO acTpOoQU3UKI». 1011 xnaccos
npu Ponb pusuku u
H3yCEHH ACTPOHOMHU B
HKOHOMHYECKOMH,
Kypea TEXHOJIOTUYECKOI,
$uskn COLIMATILHON U 3TUYECKOU
10 — 11 chepax JAesITeNbHOCTH
KJIaCCOB 9eJI0BeKa, POJib U MECTO
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(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOMN HAy4YHOM
KapTHHE MHpa, 3HAYCHUE
OITMCATCILHOM,
CUCTEMAaTU3HUPYIOIICH,
OOBSICHUTENBHOU U
MPOTHOCTUYECKOU
GyHKIUH GU3NICCKOM
TEOpUH, poJib (pU3nuecKon
Teopur B (HOPMHUPOBAHHUH
MIPEJICTABICHUIA O
(bu3HUYECKON KapTHHE
MHpa, MecTo (pusmdeckoin
KapTUHBI MUpPa B 00IIEM
PSoY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX

MIPECTaBICHUI
0 Ipupose
14
TOTO m | s
paszaeny
bubmm
oTeKa
PezepBHOE LHOK
10 https://
BpeMs SEDS
m.edso
0.ru/39
859¢fl
OBIIEE
KOJIMYECTBO 170
YACOB I10
[TPOI'PAMME
Kon .
IIpoBepsiemble NpeAMeETHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeJHero 001mero 00pa3oBaHus
pe3yJabTara
10.1 JleMOHCTpHpOBATh Ha MPUMEPAx PoJib U MECTO (PU3UKU B POPMHUPOBAHUHU
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Kon
MPOBEPSIEMOT0
pe3yJjbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTH, B TPAKTUYECKON JEATEIIbHOCTH JIFOICH

10.2

Y4uuThIBaThH T'paHULIbI IPUMCHCHHU A U3YUCHHBIX (I)I/IBI/I‘leCKI/IX Mo,ueneﬁ:
MaTepuajibHasdA TOUKA, MHCPIHUAJIbHASA CUCTEMA OTCLIéTa, a0COJIIOTHO TBépI[OC TECIIO,
HUACaIbHBIN T a3; MOJCJIN CTPOCHUA I'a30B, JKUJIKOCTEH U TBép,[[BIX TCII, TOYCYHBII
BHGKTpI/ILIeCKI/Iﬁ 3apsa — Opyu peIICHUN (I)I/ISI/ILIGCKI/IX 3aga4

10.3

Pacnio3znaBath pusnyeckue siBieHus (IpOLECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUIECKON TEOPUH CTPOSHHS BEIIECTBA U
ANEKTPOJMHAMUKHI: paBHOMEPHOE M PABHOYCKOPEHHOE TIPSIMOJTMHEHOE TBM)KCHUE,
cBOOOHOE MaJieHue TeJl, IBUKEHUE 110 OKPYKHOCTH, UHEPIIHS, B3aUMOJIEHCTBUE
ten; nuddy3us, OpOYHOBCKOE IBIKEHHE, CTPOCHHE KUIKOCTEH U TBEPABIX TEII,
n3MeHeHue o0bEMa Tel MPU HarpeBaHUH (OXJIKICHUH ), TETIOBOE PaBHOBECHE,
ucrapeHue, KOHJIeH Ay, IaBJIeHue, KPUCTAJUTH3AIUs, KUIICHHE, BIAXKHOCTh
BO3/yXa, MMOBBIIICHUE IaBIICHUS Ta3a IIPU €T0 HarPEBAHUU B 3aKPHITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSIHUSA ra3a B U30MpPOIIeccax; MEKTPU3aIHs Tell,
B3aMMOJCICTBHE 3apsI0B

10.4

OnuceiBaTh MEXaHHMYECKOE JIBIKEHUE, UCITIONB3YS (DU3HUECKHUE BETUUNUHBI:
KOOpAMHATY, IIyTh, IEPEMEILIEHUE, CKOPOCTb, YCKOPEHHUE, MacCy Tena, CUILY,
HMITYJIbC TeJIa, KHHETHYECKYI0 YHEPTHUI0, MOTEHIIMATBHYIO YHEPTHUI0, MEXaHUYECKYIO
paboTy, MEXaHMYECKYIO MOIIIHOCTD; MIPU ONMKHCAHUH MPABIIHHO TPAKTOBAThH
(bU3UYECKU CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAYCHUS U €IMHUIIBI
U3MEPEHHSI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (DH3UYECKYIO BETUIMHY C
JIPYTHMH BETUIHHAMUA

10.5

OnuceiBaTh N3y4EHHBIE TEMJIOBBIE CBOMCTBA TEN U TEIUIOBBIE SABJICHUS, UCIIONb3YSI
¢u3nyecKkre BEJIMYMHBL: JaBJIEHUE ra3a, TEMIepaTypy, CpPeIHIOI0 KHHETUYECKYIO
OHEPTUI0 Xa0TUYECKOTO JBUKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHYIO CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHIOIO 3HEPTHio, paboTy rasa,
KOA(QHIMEHT MOJIE3HOTO JeHCTBUS TEIUIOBOro ABUraTens. [Ipu onucanumn
MPaBUIIBLHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOJIb3YEMbIX BETMYMH, UX
0003HAaYCHUS ¥ €AUHHIIBI U3MEPEHHUS, HAXOAUTH ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3NUECKyI0 BEIMYMHY C IPYTHMHU BEIUIHHAMU

10.6

OnuceIBaTh U3y4YEHHBIE SJICKTPUUECKHUE CBOICTBA BEILIECTBA U SJICKTPUUECKUE
sIBJIEHUS (TIPOIIECCHI), UCIONB3YS (M3MUYECKUE BETMUUHBL: AIEKTPUUECKUH 3apsi,
ANEKTPUYECKOE T0JIe, HAMPSHKEHHOCTH MO, MOTEHIHAI, Pa3HOCTh MOTEHI[UAJIOB;
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Kon
MPOBEPSIEMOT0
pe3yJjbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

MIPH OTIMCAHUH NPABWIHHO TPAKTOBATH (PH3UUECKUI CMBICIT HCIIOITB3YEMbIX
BEJIMYMH, X 0003HAYEHUS U €AMHUIIBI U3MEPEHHUS; YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIOIIME JTAHHYI0 (U3UYECKYIO BEJIMYUHY C APYTUMHU BEIMUYUHAMU

10.7

aHAIIM3UPOBATh (PU3UUECKHE MPOLIECCHI U SBIICHUS, HCTIONB3Ys (PU3NUECKHIE 3aKOHBI
Y MIPUHIUIIBL: 3aKOH BCEMUPHOTO TArorenus, I, II u 11l 3akonsl HeroTOHA, 3aK0H
COXpAaHEHUSI MEXAHUYECKOW SHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCA, IIPUHLIUIT
CyNEPNO3ULIMU CUJI, IPUHLUII PABHONPABUS HHEPIIUATIBHBIX CUCTEM OTCUETA;
MOJIEKYJIAPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, Fa30BbIE 3aKOHBI, CBSI3b
CpelnHel KHHETHYEeCKON YHEPTHH TEIUIOBOTO JIBIKEHUS MOJIEKYJT ¢ a0COFOTHON
TeMIepaTypou, MEPBbIM 3aKOH TEPMOJIMHAMUKH; 3aKOH COXPaHEHHUS
ANEKTPUUECKOTO 3apsaa, 3aKkoH KyJloHa; py 3TOM pa3iinyaTh CIOBECHYIO
(GOpMYIIMPOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BBIPAKEHUE U YCIOBHS (TPAHUIIBI,
00acTH) MPUMEHUMOCTH

10.8

OOBSICHATE OCHOBHBIE IMPHUHIUIIBI pa6OTBI MalllvH, HpI/I60pOB 1 TCXHHUYCCKHX
YCTPOﬁCTB; pa3jindaTth yCJIOBUS UX 0€30I1aCHOTO MCITOIL30BaHUs B HOBCCHHGBHOﬁ
KHN3HU

10.9

[TpoBOIUTH SKCIIEPUMEHTHI 110 UCCIIEO0BAHNIO (PU3NUYECKUX SBICHHUH U TIPOLIECCOB C
UCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUN; IPU ITOM (POPMYIUPOBATh
npo0iieMy (3a/1ady) ¥ TUTIOTE3Y YU4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY H3
IPEJI0AKEHHOT0 000PYA0BaHUS, IPOBOAUTD ONBIT U (POPMYIUPOBATEH BHIBOIBI

10.10

BBIOMHATE MpsIMbIe U KOCBEHHBIE U3MepeHUsT GU3NUYECKUX BETUYHH; IPH 3TOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 U3MEPEHHSI U UCTIONIb30BaTh U3BECTHBIE METO/IbI
OLIEHKH NOTPELIHOCTEN U3MEPEHUIN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXTy PU3NUECKUMH BEIMYMHAMU C TOMOIIBIO
MPSIMBIX U3MEPEHUI; IPU 3TOM CKOHCTPYUPOBATh YCTaHOBKY, 3a(pUKCHPOBATH
Pe3yNbTaThl MOJIYYEHHOHN 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUJIE TAOIUI] U
rpauKoB, cieNaTh BBIBOJIBI 10 pe3yIbTaTaM UCCIIEJOBAHUS

10.12

Cobnronats npaBuiia 6€30MacHOrO TpyAa MPU MPOBEIEHUH UCCIIEIOBAaHUM B paMKax
y4eOHOT0 IKCIIEePUMEHTa, y4eOHO-UCCIIEI0BATEILCKON U MMPOEKTHON ACATEIbHOCTH
C UCIIOJIb30BaHUEM H3MEPUTENBLHBIX IPHOOPOB U JIAOOPATOPHOTO 000PYIOBAHUS

10.13

Pemath pacuéTHbIC 3a/1a4M C SBHO 33JaHHON (U3HYECKON MOCIBIO, UCTIONB3YS
(u3nvecKkre 3aKOHBI ¥ IPUHITUITB]; HA OCHOBE aHAJIM3a YCIOBHUS 3a/1a4K BEIOUPATh
(UBUYECKYIO MOJIEITb, BBIACIATh (PU3NUECKHUE BEIMUYMHBI M (POPMYIIBI, HEOOXOMMBIC
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Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeiHero 001ero 0opa3oBaHust

JUISL €€ pelIeHus, MPOBOJIUTh PACUETHI U OLIEHUBATh PEATbHOCTh MOJYYEHHOTO
3HA4YCHHS (PU3MUECKON BEIIMUYNHBI

10.14

Pemarts kauecTBEHHBIC 3a/1aUU: BBICTpPAUBATh JIOTUYCCKHU HETIPOTUBOPCUUBYIO
LCIIOYKY paCCYH(HGHHﬁ, ONUpPasaCh HA U3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U
(bl/IBI/ILICCKI/Ie SABJICHUA

10.15

Hcnonp30BaTh NpH pellieHnH YUYEOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE
TEXHOJIOTMH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALNN U IIPEACTABICHUS
y4eOHOM U HAyYHO-TIOMYJISIPHON HHPOPMAINH, TOJTYYEHHON U3 pa3IuyHbIX
HMCTOYHUKOB; KpUTHUECKH aHATU3UPOBAThH MOTy4aeMyr0 HHPOPMAIIHIO

10.16

[TpuBOANTE MpUMEPHI BKJIa/1a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB, MPOUCXOAAINX B OKPYXKAIOIEM MUpE, B
pa3BUTHE TEXHUKU M TEXHOJIOTHI1

10.17

HUcnonb3oBats TCOPECTUUCCKUEC 3HAHUA 10 (l)I/ISI/IKe B HOBC@)IHGBHOI;'I JKU3HU OJId
obecrieueHust 0€30MaCHOCTH TIPHU OOPAIICHUH ¢ TPUOOPAMU U TEXHUYECKUMU
yCTpOMCTBaMH, U1 COXPAHEHUS 310POBbs U COONIOACHUS HOPM SKOJIOTHYECKOTO
MOBE/ICHUS B OKPY’KaIOUIEH cpefie

10.18

PaGorath B rpyriie, BEIIOIHSAS Pa3IMYHbIE COLMAIBHBIE POJIH, TNIAHUPOBATH PAbOTY
IPYMIIBI, PAMOHAIBHO paclpeeaTh 00sS3aHHOCTH U TUIAHUPOBATh JACATEIbHOCTD B
HECTaHJAPTHBIX CUTYalMX, aI€KBATHO OLIEHUBATH BKJIaJ KaXJ10r0 y4aCTHUKA
TPYMIIBI B PEICHHE PACCMATPUBAEMOI TPOOIEMBI

11 KVIACC
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Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero oopa3oBaHus

Ha npumepax npoaeMoHCTpUpOBaTh poJib U MECTO PU3UKU B (POPMHUPOBAHUU

COBPEMEHHOM HAYYHOU KapTUHBI MHPA, B PA3BUTHH COBPEMEHHON TEXHUKHU U

TEXHOJIOTH, B TPAKTUYECKON EATEIIbHOCTH JIFOJIEH, & TAKKE IETOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

Y4uUTBIBaTh TPAHULIBI IPUMEHEHUS U3YyUEHHBIX (PU3NYECKUX MOJIEIICH: TOUEUHOTO
ANIEKTPUYECKOTO 3aps/a, sIEPHON MOJIENH aTOMa, HyKIOHHOW MOJENIN aTOMHOTO
Apa — MpH peleHNH HU3NIECKUX 3a/1a4

11.3

PacnioznaBate pusndeckue sBiieHust (MPOIECChl) U OOBACHITH KX HA OCHOBE
3aKOHOB JIEKTPOANHAMUKN M KBAHTOBOW (DM3HMKH: dJIEKTPHUYECKas IPOBOAUMOCTD,
TETIJIOBOE, CBETOBOE, XUMHYIECKOE, MATHUTHOE JEHCTBHS TOKA, B3aNMO/ICHCTBHE
MarHuTOB, JICKTPOMAarHUTHAs WHAYKIHS, ISHCTBUE MarHUTHOTO TI0JISL HA
HPOBOJIHUK C TOKOM M JIBMDKYIIHICS 3apsil, 3JIE€KTPOMAarHUTHBIE KOJICOaH!s 1
BOJIHBI, IPSIMOJIMHEHHOE PAaCIIPOCTPAaHEHUE CBETA, OTPaKEHHE, TPEJIOMIICHHE,
uHTepdepeHIrs, TUPPaKIH U MOIAPU3aAIHS CBETA, JUCIICPCHS CBETa,
dotornexkrpuueckuii apdext (hpotoaddext), cBeTOBOE NaBieHNE, BOSHUKHOBEHHE
JMHEHYaTOro CIEeKTpa aToMa BOJ0PO/1a, €CTECTBEHHAs! M UCKYCCTBEHHAs!
PallMoaKTUBHOCTh

11.4

OnucwiBaTh HN3YYCHHBIC CBOMCTBaA BCIIIECTBa (BJ'IGKTPI/I‘-ICCKI/IG, MAarHuTHBIC,
ONTUYECKUE, IJEKTPUUECKYIO IPOBOJAUMOCTh Pa3IMUYHbIX Cpell) U
SJICKTPOMArHUTHBIC SABJICHUA (npoueccm), HCII0JIb3YyA (1)H3qu01<ne BCIIMYUHBI:
ANEKTPUYECKUH 3apsil, CHIIa TOKA, AIEKTPUUYECKOE HAIPSLKEHUE, SJIEKTPHUECKOe
COTNPOTHUBIICHUE, PAa3HOCTh NMoTeHIHaAIO0B, D/]C, paboTa ToKa, MHIYKIHS MarHUTHO-
ro moiis, cuiia Amnepa, cuia JIopeHa, "HAYKTUBHOCTh KaTyIIKU, YHEPTHs
ANEKTPUYECKOT0 U MAarHUTHOTO TOJIEH, MepHo] U yacToTa KojieOaHHii B
Kose0aTeIbHOM KOHTYpE, 3apsij U Chjla TOKa B IPOIECCe rapMOHUYECKHUX
ANIEKTPOMArHUTHBIX KosiebaHuil, POKycHOE paccTOsSTHUE U ONTHYECKas CUIa JTMH3BI,
MIPU OMUCAHUH MIPABUIIBHO TPAKTOBATh (PM3UUYECKUN CMBICIT HCIIOJIb3YEMbIX BEITH-
YHH, UX 0003HAYEHUS U €IUHUIIBL; YKA3bIBaTh (JOPMYIIBL, CBA3BIBAIOIINE TAHHYIO
(bU3MYECKYIO BETMYUHY C APYTUMHU BETHUYNHAMU

11.5

OnwuceIBaTh N3y4eHHBIE KBAHTOBBIC SIBJICHUS M MPOLIECCHI, HCIIONB3YsI (pr3nyeckue
BEJIMYMHBI: CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI M 4aCTOTA CBETA,
SHEPrus U UMITYJIbC (POTOHA, IEPUOJ MOJTypaciaja, SHEPTUS CBSA3U aTOMHBIX JIED;
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Kox
NPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMBbI CpelHero o01ero odpasoBaHus

IIPH ONIMCAHHUH TTPABWIIBHO TPAKTOBATH PU3NICCKUI CMBICI UCIIOIE3YEMBIX
BEJTMYHH, X 0003HAYCHHSI U SAMHHMIIBI; YKA3bIBaTh (POPMYJIBI, CBA3BIBAIOIITUC
JTaHHYIO0 (QU3UYECKYI0 BETUYHHY C IPYTUMH BEIIMIMHAMH, BEIYUCIIATH 3HAUCHUE
(UBUIECKOIN BETMYUHBI

11.6

AHanu3upoBaTh GU3NUECKUE NMPOLIECCH U SBICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHbI
Y MIPUHIMIIBEL: 3aK0H OMa, 3aKOHBI 1TOCIIEA0BATEIFHOIO U APAJLIEIHLHOT0
COEJIMHEHUS IPOBOJAHUKOB, 3aK0H Jl>koyns — JleHna, 3aKoH 3JIeKTPOMarHuTHOM HH-
TYKLIWH, 3aKOH TPSAMOJIMHEWHOTO PacIpOCTPAaHEHHS CBETA, 3aKOHBI OTPAXKECHHUS
CBETa, 3aKOHBI MPEJIOMJICHHSI CBETa, ypaBHEHHE DHHIITEeHA 111 poTodddekra,
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHHUS JIEK-
TPUYECKOI0 3apsA/Ja, 3aKOH COXPAaHEHUI MacCOBOr0 YHCa, NOCTynarsl bopa, 3akoH
pagoaKTHUBHOIO PacIaja; MpU 3TOM pa3IndaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) IPUMEHUMOCTH

11.7

OHpeI[eJ'IfITB HaIrpaBJICHUC BCKTOPAa HHAYKIHWUHW MAaIrHUTHOI'O ITOJIAA IIPOBOAHHKA C
TOKOM, CHUJIBI AMnepa H CHJIBI HopeHua

11.8

CTpouTh 1 ONMUCHIBATh H300paKEHUE, CO3/1aBAEMOE TUNIOCKHM 3€PKaJIOM, TOHKOH
JIMH301

11.9

BBIMOTHSTE 3KCIIEPUMEHTHI 110 HCCIIETOBAHUIO (PU3NIECKUX SBICHHUH U ITPOIIECCOB C
UCTIONIb30BaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH; TP 3TOM (POPMYIINPOBATH
npobiieMy (3a1ady) ¥ TUIIOTE3Y yueOHOIr0 HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
HpeI0KEeHHOTO 000pYI0BaHHS, IIPOBOIUTH OIBIT U (POPMYITUPOBATH BBHIBOIBI

11.10

Ocy1iecTBIATh NpsSIMbIE U KOCBEHHBIE H3MEPEHHST (PU3UYECKUX BEIMYHH; TIPU 3TOM
BBIOMPATh ONTHUMAJIBHBIN CITOCOO M3MEPEHUS M UCIIOTIH30BATh N3BECTHBIE METOIBI
OLICHKH ITOTPEHIHOCTEN U3MEPEHUIN

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3UUECKUX BEIMYUH C UCTIOIB30BAaHUEM MPSIMbIX

U3MEPEHU; IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YIIbTATHI

MOJIyYEHHOH 3aBUCUMOCTH (PM3UUECKUX BEIMYHUH B BUJIE TAOIHI U Tpa(UKOB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHUS

11.12

ColmrogaThs paBmiIa 0€30MaCHOTO TPY/1a MIPH MPOBEICHUN UCCIEAOBAHUI B PaMKax
Y4e0HOTO IKCIIEPUMEHTa, y4eOHO-NCCIIEA0BATEILCKOW U TIPOSKTHOM e TeTHHOCTH
C MCTIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOHCTB M JTa00OPaTOpHOTO 000pyTOBaAHHUS

11.13

Pemrate pvaéTHLIe 3aJ1a4yM C SIBHO 3aJlaHHOM (I)I/I3I/I‘-ICCKOI\/'I MOJCJIbIO, UCITIOJIB3Y
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Kox
NPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMBbI CpelHero o01ero odpasoBaHus

¢u3nyecKue 3aKOHbl U IPUHLIMIIBI; HA OCHOBE aHAJIW3a YCJIOBUS 33]a4l BHIOMPATh

($u3HYECKYIO MOJIENb, BBIIETATh PU3NYECKUE BEIMYMHBI U (OPMYJIbI, HEOOXOIUMBIE

Ui €€ peleHusl, IPOBOJUTH pacU€Thl U OL[EHUBATh PEATbHOCTh MOIYYEHHOIO
3HaYeHUs! PU3NYECKON BETUUHHBI

11.14

PeniaTte KkauecTBEHHBIE 3a4a4U: BBICTpAUBATh JIOTUYCCKHU HECTIPOTUBOPCUUBYIO
LOCIIOYKY paCCY)K)IeHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U
(I)I/I3I/I‘{6CKI/IC SABJICHUS

11.15

Hcnonp30BaTh NpH pelieHny YYeOHbIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIOHHBIE

TEXHOJIOTUH JUIA IIOUCKA, CTPYKTYPUPOBAHUA, HHTEPIIPETALUN U IIPECTaBIECHUS
y4eOHOU 1 HAYYHO-TIOMYJISIPHON HH(POPMAIIMH, ITOTYUYEHHON U3 Pa3IUYHBIX UCTOY-
HUKOB; KpUTHUECKH aHATU3UPOBATH MOTy4aeMyr0 HHPOpMAaIIHIO

11.16

OOBSICHATH PUHIIMIIBI JEHCTBUS MaIlIuH, TPUOOPOB U TEXHUYECKHX YCTPOMCTB;
pa3nuyaTh yciaoBUs MX O€30MaCHOTO UCIOIb30BAHUS B TIOBCEAHEBHOM KU3HH

11.17

[TpuBoIUTH MpUMeEpPHI BKIIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH

11.18

Hcnonb3oBaTh TCOPCTUUCCKHUEC 3HAHUA 10 (1)I/IBI/IKe B HOBCCHHGBHOﬁ JKU3HU OJIA
obecrieueHns 6€30MaCHOCTH MpH 00paIIeHUH ¢ TPHOOPAMH U TEXHUYECKUMHU
YCTPOMCTBaMH, [Tl COXPAHEHHS 3/I0POBbSI U COOJFOICHHSI HOPM 3KOJIOTHYECKOTO
MOBEICHUS B OKPYIKAIOLIEH cpelie

11.19

PaGotats B rpymne ¢ BbINOJIHEHHEM Pa3IMUHBIX COLUATIBHBIX POJICH, INITAHUPOBAThH
paboTy rpymnmbl, palliOHAILHO PACIPENeNsITh 00sI3aHHOCTH U MIIAHUPOBATH
JeSITeNIbHOCTh B HECTAHAAPTHBIX CUTYAIIUsIX, aJIeKBATHO OILIEHUBAThH BKJIAJ] KAXKI0TO

U3 YYaCTHUKOB TPYIIIHI B PEHICHHE pACCMAaTPUBAEMOM MPOOIEMbI

INPOBEPAEMBIE JIEMEHTbBI COAEPKAHUA

10 KJIACC
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Kon
pazaen
a

Konx nposepsiemoro
3JIeMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

OU3NKA U meTonb! HAy4HOrO O3HAHUS

1.1

®usuka — Hayka o npupojie. HayuHnbie MeTo1bl O3HAHUS
OKpY’KaroIero mupa. Posip 3kcriepuMenTa u TEOpUH B IpoIecce
MO3HAHUS MPUPOBI. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue pU3NUECKUX SABICHUN U npoleccoB. Hayunsle
runore3bl. duznueckne 3aKoHbl U Teopuu. ['paHuIbl
MPUMEHUMOCTH (pU3HYECKHX 3aKOHOB. [IpuHImI
cootBeTcTBUs. Posib 1 MecTo (u3uku B GOpMHUPOBAHUHU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B IPAKTUYECKOU
NEeSATEIbHOCTH JIIOIeH

MEXAHHKA

2.1

KMHEMATHKA

2.1.1

MexaHndeckoe JABUXXCHUC. OTHOCHUTENBLHOCTH MEXAHUYECKOTO
nBkeHusa. Cucrema orcuéra. Tpaekropus

[Tepemenienue, CKOpocTh (CpeaHsst CKOPOCTh, MTHOBEHHAS
CKOPOCTb) U YCKOPEHHE MaTepUaIbHON TOUKH, UX MIPOEKIMU Ha
OCH cHCTeMbl KoopauHaT. ClIoXKeHUEe NEPEMEIICHUI U CII0KEHUE
CKOpOCTEH

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSMOJIMHEUHOE IBUKEHHUE.
I'paduku 3aBUCUMOCTH KOOPJAUHAT, CKOPOCTH, YCKOPEHHUSI, TyTH U
nepeMelIeHUs] MAaTepUAIbHON TOYKU OT BPEMEHH

CBoOoHOE mazieHne. Y CKopeHrne CBOOOHOTO MaIeHuUs

KpuBonuneiinoe nprxenue. PaBHoMepHOE ABUKEHUE
MaTepHAIbHON TOUKH MO OKPY>KHOCTH. YTJIOBasi CKOPOCTb,
nuHeiHas ckopocTs. [lepuon u wacrora. LlenTpocTpeMuTenbHoe
YCKOpEeHHe

TexHu4eckue yCcTpouCTBa: CIIUIOMETD, IBUKEHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE IIepeadn

[IpakTrueckue padoTsl. U3MepeHre MTHOBEHHON CKOPOCTH.
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Kon
Konx nposepsiemoro
pasaen IIpoBepsiemblie 3JIeMEHTHI COACP/KAHUSA
3JIeMeHTa
a
HccnenoBanue COOTHOIIEHUS MEX Y Iy TSAMHU, IPOMIEHHBIMU
TEJIOM 3a IIOCIIEA0BATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBM)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM
HyJ10. M3ydyeHue NBMKEHUS 1IapUKa B BA3KON KUIAKOCTH.
W3yuenne BUKEHUS Tea, OpPOLIEHHOTO TOPHU30HTAIBHO
2.2 JMHAMUKA
291 [Ipunuun orHOocuTenbHOCTH ['anmunes. Ilepssiii 3akoH HeroTOHA.
o WHepruanbHble CHCTEMBI OTCUETA
222 Macca tena. Cuna. [IpuHImn cyneprno3uiuy cui
Bropoii 3akoH HproTOHA [1711 MaTEpUAIBHON TOYKH B
223 uHepuuaiabHoi cucteme otcuéra (MCO). Tperuit 3akon HetoToHa
JUISL MAaTEPUATIbHBIX TOUYEK
oy 3akoH BceMupHoro tarorenus. Cuna tsxectu. [lepas
o KOCMHUYECKas CKOpoCTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuina tpenusi. Cyxoe tpenue. Cuia TpeHUs CKOJIbKEHUS U CUjia
2.2.6 TpeHus nokosi. Koapduuuent tpenus. Cusna conpoTUBICHUS ITPU
JIBYDKEHUM TeJla B )KUJKOCTH WJIU ra3e
227 [ToctynarenbHoe U BpallaTeIbHOE JBMKEHHE a0COIIOTHO
o TBEPIOTO Tea
)98 MoOMEHT CHIIbI OTHOCUTEIBHO OcH BpatieHus. [lnevo cubl.
o VcnoBust paBHoBecus TBEpaoro Teiaa B MCO
299 TexHn4yeckue ycTporuCcTBa: NOJIIMITHUKY, JBUKECHHUE
o UCKYCCTBEHHBIX CITyTHUKOB
2.2.10 [Ipaktuueckue padbotsl. M3yuenue nBuxenus Opycka mo

HAKJIOHHOH IJIOCKOCTH O] A€HCTBUEM HECKOJIIEKUX CHII.
HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BOSHUKAIOIINX B
nedhopMupyeMoi Ipy>KHHE U PE3NHOBOM 00pasIiie, OT BETMYUHBI
ux nedopmanuu. MccaenoBanue ycaoBui paBHOBECHS TBEPIOTO
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Kon
Konx nposepsiemoro
pasaen IIpoBepsiemble 31eMEHTHI COAePKAHUSA
3J1eMeHTa
a
TeJa, UMEIOLIETO OCh BPAILlCHUS
3AKOHbI COXPAHEHN S B MEXAHUKE
231 Hmnynbsc MaTepuaibHONW TOYKH, CUCTEMbI MaTEepUAIIbHBIX TOUEK.
o Vimnysbe cuilbl 1 M3MEHEHUE UMITyJIbCca Tena
232 3akoH coxpaHeHus umiyibca B MCO. PeakTuBHOE ABMXKEHNE
233 Pa6ora cuibl
234 MomHOCTb CHJIBI
)35 Kunernueckast sHeprus MarepuaabHO TOUkU. Teopema
o 0 KUHETHYECKON dHEPTHH
[MorennmaneHast sHeprus. IloTeHIMaNbHAs YHEPTUS YIIPYTO
2.3 2.3.6 nepopMupoBaHHON NPY>KUHBI. [loTeHIIMabHAS SHEPTHS Tea
BOJIM3M MOBEPXHOCTH 3eMIIU
[loreHnuanbHble U HEMOTEHIUANbHbIE CHIIbL. CBSA3b pabOThI
2.3.7 HENOTEHUUAJIbHBIX CHUJI C U3MEHEHUEM MEXAHUUYECKOM dHEpPIrun
CHCTEMBI TeJl. 3aKOH COXPaHEHHs MEXaHUYECKOM SHeprun
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
3.9 TexHuueckue ycTpoicTBa: ABUKEHHUE PAKET, BOJOMET, Komep,
o NPYKUHHBINA TUCTONET
[TpakTudeckue paboTsl. 3ydeHne cBsA3u CKOPOCTEH Tel pu
2.3.10 Heynpyrom yaape. MccnenoBanue cBs3u paOOThI CUIIBI €
M3MEHEHHEM MEXaHMUECKOW IHEPTUH TeTa
3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH.
bpoynoBckoe nsmxenue. Auddysus. Xapakrep N1BUKEHUS U
B3aMMOJCHCTBHS YaCTUL] BEILIECTBA
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Kon
Konx nposepsiemoro
pasaen eMenTa IIpoBepsiemblie 3JIeMEHTHI COACP/KAHUSA
JIEMEHT
a
310 Mogenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TEI U
o 00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE ITHX MOJEIeH
3.1.3 Macca monekyin. KonudectBo BemectBa. [loctosinnas ABoraapo
314 Tennosoe paBHOBecue. TemmepaTtypa u e€ usMepenue. Illlkana
o temneparyp Lleabcust
315 Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
o KHHETHYECKOU TEOPHH HICAILHOIO ra3a
AbGcomoTHas TeMiepaTypa Kak Mepa cpeJHel KHHEeTHYECKON
3.1.6 SHEPruM TEIJIOBOrO ABMXKEHMs yacTull rasa. [llkana remneparyp
KenbBuna
3.1.7 VYpaBuenne Knaneiipona — Menneneesa. 3akon JlansToHa
318 I"a3oBble 3ak0oHBL. M30mponieccsl B HACAIBHOM ra3e ¢ IOCTOSTHHBIM
o KOJINYECTBOM BEIIECTBA: M30TEPMa, U30X0pa, H300apa
3.1.9 TexHuyeckue ycTponcTBa: TepMOMETP, OaApOMETp
[IpakTuyeckue paboTel. I3MepeHnue Macchl Bo3/1yXa B KJIaCCHOM
3.1.10 koMHare. MccnenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMHu
COCTOSIHMS pa3peKEHHOT0 Ta3a
3.2 OCHOBbI TEPMOJAMHAMUKN
391 TepmoauHaMuyeckas cucreMa. BHyTpeHHsIs1 sHeprus
o TEPMOIMHAMUYECKON CHCTEMBI U CIIOCOObI €€ U3MEHEHUS
399 KommgecTBo TeroTsl u pabora. BHyTpeHHsIs SHEpTHs
o OJHOATOMHOTO HJICAJIBHOTO Ta3a
Bunsl Tennonepeaayn: TeIONPOBOAHOCTb, KOHBEKIIHS,
3.2.3 n3nydeHue. Termno€MKocTh Tena. Y iefbHas TEII0EMKOCTh
BenlecTBa. Pacy€r konmyecTsa TEIUIOTHI IIPU TEIUIONEPEIade
324 I1epBb1it 3aKOH TepMOAMHAMUKH. [[puMeHeHne nepBoro 3akoHa

TEPMOJMHAMUKY K u3onpoleccam. I'paduyeckas nHTepnperanus
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Kon
Konx nposepsiemoro
pasne IIpoBepsiemble 31eMEHTHI COAePKAHUSA
3J1eMeHTa
a
paboThI raza
TermoBble MamuHbL. [[pUHIUIIBI AEHCTBUS TEIJIOBBIX MAIMH.
395 [IpeobpazoBanus 3HEPTrUU B TEIIOBBIX MamuHax. Koaddunuent
o nosessoro aeicreus (nanee — KIT/T) remnosoi Mauael. [{uki
Kapno u ero KIIJI
Bropoii 3akon TepmoanHamMuki. HeoGpaTuMoCTh Mpo1eccoB B
3.2.6 npupoe. TemnoBsie ABUTATENH. DKOIOTHIECKUE MPOOIEMBI
TEIUIO3HEPTeTHKH
307 TexHMUECKHE YCTPOWCTBA: IBUTATEIh BHYTPEHHETO CTOpaHus,
o OBITOBOI XOJIOAMILHHUK, KOHIUIIHOHED
3.2.8 [TpakTuyeckue paboTel. M3Mepenue yaeabHOH TeI0EMKOCTH
ATPEI'ATHBIE COCTOSAHMA BEILIECBA. ®A30BbBIE ITEPEXO/IbI
[Tapoo6pazoBanue u KoHaeHcays. VicnapeHue u KurneHue.
3.3.1 VY nenbHas TemnoTa napoodpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATyPhI
KUTICHUSI OT JIaBJICHUS
332 AOComI0THas M OTHOCUTEJIbHAS BIIaKHOCTh BO3/TyXa.
o Hacwimennsiii map
Teépnoe teno. Kpucramiueckue u amopdHsie Terna.
333 AHN30Tponus CBOMCTB KpUCTAILIOB. JKnaKnue KpuCcTasuibl.
3.3 CoBpeMeHHbIE MaTepuallbl
334 [TmaBneHne M KpuCTAIUTM3ANMS. Y JeNTbHAs TEIUIOTA TUTABIICHHUS.
e CyOnumanus
3.3.5 VYpaBHeHHE TEIIOBOTO OanaHca
TexHn4eckue yCTpONCTBA: TUTPOMETP U IICUXPOMETP,
3.3.6 KAJIOPUMETP, TEXHOJIOTHUH MOIYYEHUSI COBPEMEHHBIX MaTEpPUAJIOB,
B TOM YHCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 [TpakTuyeckue paboTel. MI3Mepenue BIa)XHOCTH BO3/1yXa
4 SJIEKTPOANHAMUKA
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Kon
Konx nposepsiemoro
pasaen IIpoBepsiemble 31eMEHTHI COAePKAHUSA
3J1eMeHTa
a
SJIEKTPOCTATUKA
411 DnekTpuzanus Tel. DIeKTpruueckuit 3aps. JBa Buaa
o DIIEKTPUYECKHUX 3aPsI0B
4.1.2 [IpoBOAHMKY, IUDIIEKTPUKH U MOJIYIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.14 Bsaumonerictsue 3apsanoB. 3akoH Kynona
DnekTpuueckoe nose. Hanpssk€HHOCTE JIEKTPUUECKOTO MOJIS.
4.1.5 IIpuHnun cynepno3unuu. JINHUKA HaNpsyKEHHOCTH
AIIEKTPUYECKOTO MOJIS
4.1 416 Pa6ota cun anekrpocrarnyeckoro nosst. Ilorennuan. Paznocts
o [IOTEHLIMAJIOB
417 [IpoBOAHUKY M TUANEKTPUKH B TOCTOSHHOM 3JIEKTPUUYECKOM I0JIE.
o JludnekTpudecKast MPOHUIIAEMOCTb
418 OnexrpoéMmkocTb. Konnencatop. DieKTpo€MKOCTh INIOCKOTO
o KOHJIEHCAaTOpa. JHEPrus 3apsHKEHHOTO KOHIEHCAaTopa
TexHuyeckue ycTponcTBa: 3JIEKTPOCKOIL, JIEKTPOMETD,
4.19 ANIEKTPOCTaTUYECKAast 3alIUTa, 3a3€MIICHUE IEKTPOIIPHOOPOB,
KOH/JIEHCATOp, KCEPOKC, CTPYWHBIN IPUHTED
41.10 [TpakTnyeckue paboTsl. M3mepenue 31eKTpoEMKOCTH
o KOHJIEHCATOpa
4.2 MNOCTOAHHBIN SJIEKTPUYECKHNU TOK. TOKU B PA3JIMYHBIX CPELAX
491 VYcnoBus CymecTBOBaHUS MOCTOSIHHOTO JIEKTPUYECKOIO TOKA.
o Hcrounuku Toka. Cuia Toka. ITocTosHHBIN TOK
422 Hanpsokenne. 3akon Oma 17151 yyacTka Lenu
423 DIEKTPUYECKOE COITPOTUBIICHUE. Y AEIBHOE CONPOTUBIICHHE
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Kon
Konx nposepsiemoro
pasaen IIpoBepsiemblie 3JIeMEHTHI COACP/KAHUSA
3JIeMeHTa
a
BELIECTBA
424 [TocnenoBarenbHOE, NapaieIbHOE, CMEIIAHHOE COETMHEHNE
o IPOBOIHUKOB
4.2.5 Pabora anektpudeckoro Toka. 3akoH Jxoyns — Jlenna
4.2.6 MoIHOCTb 3NEKTPUYECKOTO TOKA
anekTpoABKyas cuia (nanee — 9/1C) u BHyTpeHHee
4.2.7 CONPOTHUBIIEHUE UCTOYHHKA TOKA. 3akoH OMa J1J1s1 TOJIHOM
(3aMKHYTOM) 31ekTpuueckoil nenu. KopoTkoe 3ambikanne
423 DneKTpOHHAas MPOBOJAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTD
o COIMPOTUBIICHUS METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOJUMOCTh
429 OnexTpuyecKuil TOK B BakyyMe. CBOICTBA 2JIEKTPOHHBIX ITyYKOB
[MomynpoBoaauku. CoOCTBEHHAs M TPUMECHASI TPOBOIUMOCTh
4.2.10 MOJIyIpOBOIHUKOB. CBOMCTBA p-n mepexoaa.
[TonynpoBoiHUKOBBIE TPUOOPHI
4211 DJEeKTPUUECKUH TOK B 3JIEKTPOJIUTAX. DIIEKTPOIUTHYECKAs
o JIMCCOTIHAIINS. DIIEKTPOIIN3
DneKkTpuYecKuil TOK B razax. CaMoCTOSTENbHBIN U
4.2.12 HECAMOCTOSITENBbHBIA pa3psll. Pa3nmuyHble THITBI CAMOCTOATEIBHOTO
paspsaa. Mounnus. [1nazma
TexHnYecKne yCcTpONCTBa: aMIIEPMETP, BOIBTMETP, PEOCTAT,
HCTOYHUKHU TOKA, 3JICKTPOHArpEeBaTeNIbHbIE IPUOOPBI,
4.2.13 3JIEKTPOOCBETUTENbHBIE TPHUOOPHI, TEPMOMETP COIIPOTHBIICHUS,
BaKyyMHBII IMOJI, TEPMUCTOPHI U (POTOPE3UCTOPHI,
NIOJIyIPOBOJIHUKOBBIN MO/, TajbBaHUKA
[IpakTrueckue padoTsl. 3yueHne cMenaHHOTO COSTUHECHHMS
€3UCTOPOB.
42.14 pesnetop

N3amepenne 3/IC ucrouHnka Toka U €ro BHyTPEHHETO
conpotusiieHus. HabmroaeHue snekTponnsa
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11 KJIACC

Kon Kon
pasnen NpPoBePsSIEMOro IIpoBepsiemble 31€eMeHTHI COIePKAHUS
a 3J1eMEeHTAa
4 DJIEKTPOIAMMHAMUKA
4.3 MAT'HUTHOE ITIOJIE. 3JIEKTPOMAT'HUTHA S UHAYKIIA

4.3.1 ITocTostuable MaruuTel. B3anMonelcTBrE MOCTOSHHBIX MATHUTOB
MarnutHoe nosie. Bekrop MarauTHOM UHAYKUMHK. [IpruHImn
43.2 cynepno3unuu. JInHuM MarHUTHON HHIYKIWU. KapTuHa nuHuii
MarHMTHON MH]IyKIIUU TOJIS ITOCTOSTHHBIX MAarHATOB
MarauTHO€ 1oJie MPOBOJIHUKA ¢ TOKOM. KapTruHa muHMi moJist
433 JUTHHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO
e MMPOBOJIHHKA, KaTyIIKH ¢ TokoM. OmbIT Dpcreaa. Bzanmonerictere
MIPOBOJTHUKOB C TOKOM
434 Cuna Amnepa, €€ MOyJIb U HalIPABJICHUE
Cua Jlopennia, e€ Mmomynb U HampaBiieHue. [|BrxeHne
43.5 3apsHKEHHOM YacTHIIBI B OJHOPOJHOM MarHUTHOM Tojie. PaGota
cunel JlopeHa
4.3.6 SIBneHue 3MeKTPOMAarHuTHON UHAYKIIUU
4.3.7 [ToTox BekTOpa MarHUTHOW WHTyKIIUH
4.3.8 O/1C nHayKUMU. 3aKOH NIEKTPOMArHUTHOW MHAYKuMK Papanes
439 Buxpesoe anexrpuueckoe nose. 3J{C HHAYKIIUU B TPOBOTHUKE,
e JBIDKYIIEMCS TIOCTYIIATEILHO B OJTHOPOJHOM MarHUTHOM I10JIE
4.3.10 [IpaBuio Jlenma




79

Kon Kon
pasaen NPOBEPSIEMOro IIpoBepsiemblie 3JIeMEHTHI COACP/KAHUSA
a 3JIeMeHTa
43.11 WNunyktuBHOCTD. SIBNenue camounaykuuu. 9J{C caMouHayKIIMK
4.3.12 DHeprus MarHUTHOTO TOJISl KaTYIIKU ¢ TOKOM
4.3.13 DIEKTPOMAarHuTHOE MO0JIe
TexHu4ecKkue ycTpoucTBa: MOCTOSIHHBIE MATHUTHI,
4.3.14 AIIEKTPOMArHUThl, AJIEKTPOJIBUraTElNb, YCKOPUTEIHU dJIEMEHTAPHBIX
YacTHULl, THAYKLINOHHAS I1€Yb
[TpakTyeckue paboThl. M3yueHre MarHuTHOTO MOJIsL KaTyIIKH C
4.3.15 TokoM. MccenenoBanue 1eHCTBUS IOCTOSTHHOIO MarHUTa Ha PaMKy
¢ TokoM. MccnenoBanue siBJI€HUSI 3JIEKTPOMarHUTHOM MHY KU
5 KOJIEBAHUA 1 BOJIHBI
5.1 MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUSA

KonebarenbHaasg cucrema. CBOOOAHbBIE KOJIEOAHUS.

5.1.1 I"apmonrnueckue konebanus. [lepuon, gacrtora, amMruMTyna u ¢asa
Kose0aHui
5.1.2 [IpyxuHHBIN MagsTHUK. MaTeMaTH4EeCKUI MassTHUK
513 YpaBHEeHHE rapMOHUYECKHX KoeOanuii. Kunemarnueckoe
o U AMHAMHUYECKOE ONMCaHKHEe KOJIe0aTenbHOIro ABMKEHUS
[IpeBpalieHre SHEPruu Npyu rapMOHHUECKUX KoneOaHusX. CBs3b
5.14 AMIUTUTYAbI KOJIEOaHHUH UCXOHOW BETUYUHBI C aMIUTUTYAaMHU
Kosie0aHUi e€ CKOPOCTU M YCKOPEHHS
KonebatenbHbrii KOHTYp. CBOOOTHBIC 2JIIEKTPOMATHUTHBIC
515 Kosie0aHus B U1€aJIbHOM K0J1e0aTeIbHOM KOHTYpe. AHAIOTHUs
o MEX/1y MEXaHUYECKUMH U 3JEKTPOMArHUTHBIMH KOJICOAHUSIMH.
®opmyna Tomcona
516 3aKOH COXpaHEHHUsl SHEPTUH B UJCaIbHOM KOJ1eOaTeIbHOM
o KOHTYpE
5.1.7 BrinyxeHHble MeXxaHndeckue kojaedbanus. Pezonanc.

Pe3onancuas KpuBas. BI)IHY)KJIGHHI)IG OJICKTPOMArduTHBIC
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Kon
pazaen
a

Kon
NpoBepPsieMOro
3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

KoJieOaHus.

[lepemennsblil Tok. CHHYCOUJAJIbHBIN TIEPEMEHHBIN TOK.

MoIHOCTh MEPEMEHHOT0 TOKa. AMILTUTYTHOE U ICUCTBYIOIIEe
3HAYEHHUE CUJIBI TOKA M HAMPSHKCHUS

5.1.10

Tpancdopmarop. [IponszBoacTBo, nepenaaya u norpedeHue
INEKTPUUYECKON SHEPTUU. DKOJIOTUYECKUE PUCKH ITPH
IIPOU3BOCTBE NIEKTpUuecKon s3Heprun. Kynprypa
HCIOJIb30BaHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceicMorpad, 3JeKTpUYeCKUN 3BOHOK,
JIMHUU DIIEKTpolepesayd

5.1.12

[IpakTuueckue padbotsl. MccnenoBanue 3aBUCUMOCTH EpUo/ia
MaJibIX KoJeOauuii T'py3a Ha HUTH OT AJIMHBI HUTHU U MACCHI I'py3a.
HccnenoBanue NEpeMEHHOI0 TOKA B LIETIH U3 MOCIEN0BATEIBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKH U PE3UCTOpa

52

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

MexaHu4eckue BOJHBI, YCI0BUS pacnpocTpanenus. [lepuog.
CxopocTh pacipocTpaHeHHs U JyIMHA BOJIHEL [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

522

Wutepdepeniys u audpaxiuss MEXaHHIECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Beicora ToHa. TemOp
3ByKa

524

ONEKTPOMAarHUTHBIE BOJIHBIL. Y CJIOBUS U3ITyYECHHUS
JJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpOB E, B 1 v B 27IEKTpOMarHuTHON BOJIHE B BaKyyMe

525

CBoIiCTBA DJIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPETIOMIICHHE,
nossipusanus, audpaxuus, narepdeperimsi. CKopocTh
AJIEKTPOMArHUTHBIX BOJTH

5.2.6

[IIxana >mekTpoMarHuTHBIX BOJIH. [IpuMeHeHue
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Kon Kon
pasaen NPOBEPSIEMOro IIpoBepsiemblie 3JIeMEHTHI COACP/KAHUSA
a 3JIeMeHTa
JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
597 [TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paanonokanus.
o DIIEKTPOMArHUTHOE 3arpsA3HEHHE OKPYIKAKOLIEH CpeIbl
TexHn4yeckue ycTponCcTBa: My3bIKaJIbHbIE HHCTPYMEHTHI,
52.8 yJIbTPa3ByKOBas AMarHOCTUKA B TEXHUKE U MEIUIIMHE, pajiap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-neus
53 OIITUKA
531 [IpsimonuHEITHOE pacIpoCcTpaHEHHUE CBETA B OJTHOPOIHOM Ccpeae.
o Jlyu cBeta
539 OTtpakeHue cBeTa. 3aKOHbBI oTpaxkeHus cBera. [locTpoenue
o H300paKECHUIA B IIIOCKOM 3epKaJie
533 [Ipenomienune cBera. 3aKOHbI IPETOMIICHUS CBeTa. AOCOIIOTHBIN
o MOKA3aTellb MPEIOMICHUS
534 [TonHoe BHyTpeHHEe oTpaxeHnue. IIpenenbHbIi yroi nojaHoro
o BHYTPEHHETO OTPayKECHUSI
535 Hucniepcus ceera. ClnoxxHblii coctaB Oenoro csera. Ler
Cobwuparorue u paccenBaromiue JUH3bI. ToHKas TuH3a. okycHOe
536 paccTOsIHUE U ONITUYECKasi CUjla TOHKOM JInH3bI. [locTpoenue
o U300paXKEeHHii B COOMPAIOIINX M PACCEUBAIOIINX
nuH3ax. PopMyiia TOHKOW JTUH3BL. Y BEJIUYEHHE, TaBAEMOE JTUH301
53.7 [Ipenensl IPUMEHUMOCTH F€OMETPUYECKON ONTUKH
WNuTtepdepennus ceta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
53.8 HaOJII0/IEHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHOM
KapTHHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB
Judpakuus csera. Judppakunonnas pemérka. YcioBue
539 HaOJII0ICHUS TJIaBHBIX MAKCUMYMOB IIPY Ha/ICHUH
MOHOXPOMAaTHYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEHIETKY
5.3.10 [Tonspuszanus ceera
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Kon Kon
pasne NPOBepPsIeMOro IIpoBepsiemble 3JieMeHTHI COJIeP:KAHUS
a 3JIeMeHTAa
TexHuyeckue ycTpoHCTBa: OYKH, JIyna, oToamnmapar,
5.3.11 MPOEKIIMOHHBIN anmapaT, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAs
onTHkKa, TUGPaAKIMOHHAS PEIIETKA, TOIIPOUT
[TpakTuueckue pabotsl. i3MepeHne mokazaTens mpeTOMICHHS.
5.3.12 UccnenoBanue cBOMCTB n300pakeHnit B TnH3ax. Habmonenne
JUCTIEPCUU CBETa
OJIEMEHTDBI CnenpianbHoM T€OpUN OTHOCUTEIBHOCTH
['paHuLIbl TPUMEHUMOCTH KJIACCUYECKOU MeXaHUKH. [locTynarsl
6.1 TEOPUHU OTHOCUTEILHOCTH: HHBAPHUAHTHOCTH MOJYJISl CKOPOCTH
CBeTa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTU DUHIITEHHA
6 6.2 OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHHE BpPEMEHH U
' COKpAIlEHUE [IMHEI
6.3 DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBs13b MacChlI C SJHEPTHEH U UMITYJILCOM CBOOOHON YaCTHUIIBI.
' DHeprust Mokos CBOOOTHON YaCTHIIbI
7 KBAHTOBAS ®U3UKA
7.1 OJIEMEHTHI KBAHTOBOU OIITUKN
711 ®oronsl. opmyia [Inanka cBs3u s3HEPruu GOTOHA C €r0
o 4acTOTOM. DHEPIUS U UMITYIILC (HOTOHA
OTkpeiTHE U UccnenoBanue Gotordpdexrta. OnbIThI
7.1.2
A.T'. CroneroBa. 3akoHbl poTo3ddexra
713 VYpaeHenwne DitamTeitHa 1t poTodrdpderra. «KpacHasi rpaHHIIa
o doroddhdpexra
7.14 Hasnenue cBera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHYECKOe IeUCTBUE CBETA
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Kon Kon
pasaen NPOBEPSIEMOro IIpoBepsiemble 31eMEHTHI COAePKAHUSA
a 3J1eMeHTa
716 TexHuueckue ycTpoicTBa: GOT0371EMEHT, (HOTOAATUHK,
o cosiHeyHas Garapesi, CBETOANO
CTPOEHHME ATOMA
791 Monens atoma Tomcona. OnbiThl Pe3epdopaa no uccnenoBanmio
o cTpoeHus aroma. IlnanerapHas mozenp aToma
[Toctrynatel bopa. M3nydyenue u nornomenre GpOTOHOB NpU
7.2.2 Iepexo/ie aTOMa ¢ OJJHOTO YPOBHS SHEPrUH Ha Apyroil. Buabl
cniekTpoB. CIeKTp ypOBHEH YHEPTrUU aToMa BOJIOPOa
79 BousiHoBbI€ cBOMCTBa yacTull. BonHb! ne bpois.
' 7.2.3 KopmyckynsipHo-BosTHOBO yanusm. Judpakius 3JeKTpOHOB Ha
KpHCTaIax
794 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyuyeHue. Y CTPOUCTBO U
o MPHUHIUT paboTHI J1a3epa
795 TexHUuecKue yCTpoWCTBa: CIEKTPaIbHBIN aHaIu3 (CHEKTPOCKOI),
o na3ep, KBaHTOBBIH KOMITBIOTED
7.2.6 [Ipaktrueckue padoTel. Habmoaenne muHEHaToro crekTpa
7.3 ATOMHOE A1PO
7.3.1 MeTtop1 HaOJIIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHI]
OtkpeiTHe paguoakTuBHOCTH. OnbITh Pezepdopaa nmo
737 OIIPEEIICHUIO COCTAaBA PaJIMOaKTUBHOIO U3y4eHHs. CBoHCTBa
o anb(a-, 6era-, raMMa-u3nydeHus. BnusHue paguoakTHBHOCTH Ha
KHUBBIC OPTaHU3MBbI
OTkpbITHE IPOTOHA U HEWTpoHa. HykiioHHAast Mozens sapa
7.3.3 I'eitzenbepra — iBanenko. 3apsia sapa. MaccoBoe 4ucio sapa.
H3otomnsl
734 Anbda-pacnaa. IeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacna.
o I'amMma-u3nyueHue. 3akoH paiiOaKTUBHOTO pacraja
7.3.5 DOHeprus CBs3U HyKJIOHOB B sifpe. SnepHble cuibl. JlepekT macchbl
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pasaen NPoBepPsIEeMOro IIpoBepsiemble 371eMeHTHI COAEPKAHUS
a 3JIeMeHTAa
spa
7.3.6 SAnepurie peakiuu. JleneHue u CUHTE3 sIep
SAnepusrii peaktop. Tepmosaepuslii cunres. [IpobneMsr u
7.3.7 MEPCHEKTUBBI AJIEPHOM SHEPTETUKU. DKOJIOTHUECKHE ACTIEKThI
SIIEPHOM DHEPreTUKH
7338 OnemeHTapHbIe YacTULbl. OTKpPBITHE TO3UTPOHA.
e dyHIaMeHTaIbHbIE B3aUMOIEHCTBHS
73.9 TexHuueckue ycTpoicTBa: 103UMeETp, kKaMepa Bunbcona,
o SZICPHBIN PeakTop, aTOMHasi bomba
73.10 [Ipaktrueckue padotsl. UccnenoBanue TpekoB yacTuil (1o
o rOTOBEIM (oTOrpadusim)
8 OJIEMEHTHI ACTPOOU3UKNU
21 Bun 3Bé3nn0r0 HeOa. Co3Besnus, spKkue 3BE3/IbI, MIIAHETHI, UX
' BHINMOE IBIKEHHE
Conneunas cuctema. [lnanerst 3emHol rpynisl. [Lnanersr-
8.2 TUTaHTBI U UX CITyTHUKH, KApJIUKOBBIC TUTaHETHl. Mainble Tena
ConHe4HOl CUCTEMBI
8.3 Counnrie, potocdepa u armochepa. ComHedHass aKTUBHOCTb
8.4 Hcrounuk sneprun CosHLA U 3BE3
3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb,
paauyc, TeMiepaTypa, uX B3auMocBs3b. JluarpamMmma
8.5 «CTIEKTPAJIBHBIN KJIACC — CBETUMOCTDY. 3BE3/bI TJIABHOU
MOCJIE0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbY IS
3BE37] IIABHOM MOCIIE10BATEIBHOCTH
Buytpennee ctpoenue 38€31. CoOBpeMEHHBIE IIPEICTABICHUS O
8.6 MPOUCXOKACHUH U 3BOoIMK COJIHIIA U 3BE3/. DTallbl )KU3HU
3BE3 ]
8.7 Mneunsrii [IyTe — Hama [Nanmaktuka. CimpanbHas CTpYKTypa
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Kon Kon
pasaen NpoBepsaeMoro IIpoBepsiemblie 3JIeMEHTHI COACP/KAHUSA
a 3JIeMEHTa
lNanakTukuy, pacnpenenexue 38E€31, ra3a v nsliu. [lonoxenue u
nsmwxenue Connua B [anaktuke. [Inockas u chepuueckas
noacucTemsl ['anakTuku
23 Tunel ranaktuk. Pagroranaktuku u kBasapsl. YEpHBbIE IBIPHI B
' AApax ralakTHK
Bcenennas. Paciupenue Beenennoit. 3akon Xa66ua. Pazberanue
8.9 rajaktuk. Bo3pact u paguyc Beenennoi, reopus boibmoro
B3pbIBAa. Mozeinb «ropssuet Beenennoi». PenukroBoe usiyueHue
2.10 MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.
' Hepeménnble npodiaemMbl aCTPOHOMUHT

ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI CPEJTHET'O

OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOEHMS
HPOBEPIHEMOTO OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl cpeiHero 061ero 00pa3oBaHus
TpeOOBaHMSI
| CdhopmupoBaHHOCTH YMEHUHN paclio3HABAThH (PU3MUECKUE SBICHHS (ITPOIIECCHI) U
OGBﬂCHHTL X Ha OCHOBC M3YUCHHBIX 3aKOHOB
) BJ'IalIeHI/Ie OCHOBOIIOJararonmmumMmn (bl/ISI/I‘IeCKI/IMI/I HNOHATHUAMH U BEIIMYNHAMU,
XapaKTepU3yIMMH (PU3NUECKHEe TPOLECCHI
CdhopmupoBaHHOCTH YMEHUI TPUMEHSTH 3aKOHBI KJIACCHUECKON MEXaHUKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOJAUHAMUKH, HIEKTPOIUHAMUKH, KBAHTOBOU
bu3uKU 1715 aHanKU3a U 00bSICHEHUS ABJICHUI MUKPOMHPA, MAKPOMHUPA U
3 Meramupa, pa3iu4arh yCIOBUS (TPAHUIIBI, 00JIACTH) MTPUMEHIUMOCTH (PU3NICCKIX
3aKOHOB, IOHUMATh BCEOOIINHI XapakTep (pyHIaMeHTaIbHBIX 3aKOHOB U
OrpaHU4YCHHOCTDH UCIIOJBb30BAHWA YaCTHBIX 3aKOHOB,; aHAJIU3UPOBATH (1)PI3PI'—I€CKI/I€
MPOIIECCHI, UCTIOJIb3YsI OCHOBHBIE TIOJIOKEHHU S, 3aKOHBI
1 3aKOHOMEPHOCTHU
4 ChopmupoBaHHOCTH YMEHHUS Pa3INyuaTh YCIOBHS IPUMEHUMOCTH MOJIeei
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Kon

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
NpoBepPsieMOro . N
posep OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI CpeHero o01ero 00pa3oBaHus
TpeOOBaHUs

(U3NIECKUX TEN U TPOLIECCOB (SIBICHUH)

CdhopmupoBaHHOCTH YMEHHUSA pPelIaTh pacYETHHIE 331a4U C SIBHO 3a/IaHHOM U
HESIBHO 33JIaHHON (PU3NYECKOI MOJIENBIO: HA OCHOBAaHUY aHANN3a yCIOBHS
BbIOMpATh (PU3NUECKUE MOJEIH, OTBEUAIOIMEe TPEOOBAHUAM 331a4H, IPUMEHSTh

(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYJIAThl (PU3UUECKUX TEOPHM IPpU

MCIIOJIb30BAaHUU MaTEMAaTUYECKUX METOIOB PELIEHMS 3a/1a4, IPOBOJUTH PACYETHI
Ha OCHOBAaHUM MMEIOIINXCS IaHHBIX, AHAJIM3UPOBATh PE3YJIBTATHI

U KOPPEKTUPOBATh METO/IbI PEILIEHUS C YUETOM IIOJIYUEHHBIX PE3YIbTATOB

Pematp kauecTBeHHBIE 3a/1a4M, TPeOYyIOIINE MPUMEHEHNS 3HAHUN U3 Pa3HBIX
pa3aesioB MIKOJIBHOTO Kypca (PU3UKHU, a TAKKe UHTErpalluy 3HaHUI U3 IPYTUX
MIPEAMETOB €CTECTBEHHOHAYYHOT'O [IMKJIA: BBICTPAUBATh JJOTUYECKYIO LIETIOUKY
paccyXAeHU ¢ OTOPOi Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (hHU3HUECKUe
SIBIICHUS

BJ'IaI[eHI/IG OCHOBHBIMH MCTOAAMU HAYYHOI'O IMO3HAHUS, UCITIOJIb3YCMbIMU B
(bI/ISI/IKeI IMPOBOAMTD IMPAMBIC U KOCBCHHLIC U3MCPCHUA (1)H3PI‘-ICCKI/IX BCJINYHH,
BBI6I/Ipa$I OIITUMAJILHEIH CII0C00 HU3MCPCHUSA U UCIIOJIB3YS U3BCCTHBIC MCTOAbI
OLIEHKH TIOTPEIIHOCTEH M3MEPEHHH, IIPOBOANUTH MCCIIEIOBAaHUE 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJIMYHMH C UCITIOJIb30BAHUCM ITPSAMBIX HSMGPGHHﬁ, OOBSICHITH
IMOJIYUCHHBIC PE3YJIbTAThI, UCIIOJIb3YyS (1)I/I3I/I‘I€CKI/IC TCOPHHU, 3aKOHEBI U ITOHATHSA, U

Je7aTh BBIBOJBI; COOMIOATH IpaBuiIa 0€30MacHOro TPy/ia PY IPOBEICHUH

HCCIIEIOBAaHUH B paMKax y4eOHOTO KCIIEPUMEHTA U Y4eOHO-NCCIIeI0BATEILCKON

JESITEIbHOCTH C UCIIOJIb30BaHUEM IIU(PPOBBIX U3MEPHUTENBHBIX YCTPOUCTB U
1ab0paTopHOTro 00OpYyI0BaAHUS

CdopmupoBaHHOCTH YMEHUN aHATU3UPOBATH U OIICHUBATH ITOCIEICTBUS
OBITOBOM W MPOU3BOACTBEHHOM JI€ATEILHOCTH YE€TIOBEKA, CBI3aHHOM C
(bU3MYECKUMU TPOIIECCAMH, C TIO3HIIHIA YKOJIOTHYECKON 0€30MacHOCTH;
MPEJCTABICHUM O PALIMOHAIBHOM IIPUPOAOIIOIb30BAHUH, A TAKKE PA3yMHOM
HCMOJIb30BAHUM JOCTHKEHUI HAYKU U TEXHOJIOTUN JIJISL JAJIbHEUILIETO Pa3BUTHUSA
YEeJI0BEUECKOro 00IIeCTBa

OBnageHne pa3IMIHBIMU CIIOco0aMu paboThl ¢ HHGOpMaIuel HU3NIECKOTO
COJICpKaHUs C UCTIOJIB30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;
pa3BUTHE YMEHUI KPUTHUECKOTO aHAJIN3a M OIICHKH JOCTOBEPHOCTH TOJTyYaeMOM

uHpopmaruu

10

CdopMUpoBaHHOCTH YMEHHI TPUMEHSITH OCHOBOITOJIATAIOIINE ACTPOHOMHYECKHE
TIOHSITHSI, TCOPUU ¥ 3aKOHBI JIJISl aHAIN3a U 00BSCHEHUS PU3NICCKUX MTPOIIECCOB,

MPOUCXOASIINX Ha 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKTAJTAKTUYECKOM CPEJIE;

IBIDKEHUS HEOECHBIX TEJI, DBOIIONNH 3BE311 U Beenennon
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HEPEYEHbB 2JIEMEHTOB COAEP)KAHMUSA, ITPOBEPAEMBIX HA EI'D 110 ®PU3UKE

Kon Kon
pasneJa/re | 3jieMeH IIpoBepsieMblii 3JIeMeHT cO/iep:KAHUSA
MBI TA
1 MEXaHUKa
1.1 Kunematuka
111 Mexanunueckoe ABrkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO
o nBrxkeHusa. CucreMa oTcuéra
MarepuanibHasi TOUKa.
7 TPAeKT(

Eé panmyc-BekTop:
Flr)=(xl(e) Mr)=(2)),
TpaeKTopIId,
IepEMEIICHIIC!

1.1.2 o 3 L
Ar=r(ty)—r(t)=r—n=
= (Ax, Ay, A=),
IyT.
Cro:KeHIe HEpEMEII[EHIIfI:
A=A + A

1.1.3 CkopocTh MaTepHUaIbHONU TOUKHU:
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Kon
pasaena/re
MbI

Kon
3J1eMeH
Ta

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

Ax ,
U, =—L =X,. @HAJIOTHYHO v, =y,, U.=Z,.
r—={

CroxeHIe CKopocTeil: 0, =0, + 0, -

Brruncnenue nepemMenieHus u MyTd MaTepuanbHONW TOUYKU TIPH
MPSIMOJIMHEHHOM JABMKEHUU BIOJb OCHU X IO TpaduKy
3aBUCUMOCTH Vx(t)

g _ Ap -,
YCKDPEHIIE MAaTEPHANBHOI TOYKIL: a = EL =u = [Hx N
t—0

Au,
a. =

X
M |0

=(v,),". aranormI®o @, = (v, )’, a.=(v.) .

PaBHOMEpPHOE IIPSAMOIIMHEWHOE JBUYKEHHUE:
X(t)=XoFVoxt X(1)=XoFVort

vx(t)—vex=const vi(f)—vex=const

P ABHOYCKOPCHHOC HpﬂMOJ’IHHCﬁHOG JABVKCHUC!

2
x(t)=x,+u, t+ %

v(t)=u, +at

a,. = const

Uy — U= Eﬂx [_'.s:2 —_1:1)
U o+U
_ LUy
ITp1i1 JBIDKEHII B OTHOM HaIIpaBIeHHI IIVIE S = 12t

e
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Kon
pasaena/re
MbI

Kon
3J1eMeH
Ta

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

CBoOoaHoOe majieHre. Y CKopeHrue CBOOOTHOTO TaACHHUS.

L | v

O X X

Z[BI/I)KGHI/IC TCIa, 6p0].HeHHOFO nmox yriioMm a K rOpu3oHTYy:

[.r{f} =X, +U,f=x +tU,cosa-t

3 3

gt

x ,
y(:}:3-,:,+um.r+g~‘T:3-ﬁ+uQ5mu-r—T

v (t)=uv, =uv,cosa

v (t)=v,, +g t=u,sino— gt

g.=0
g, =—g= const

KpuBonuneiinoe nBmxeHue. [[BrmkeHne MaTepruaibHOM TOUKH O
OKPY>KHOCTH.
VYTri0Bast ¥ MMHENHHAs CKOPOCTh TOUKH: V=ORV=wR .

[Ipu paBHOMEPHOM IBHKEHUH TOYKH TIO
OKpPYXHOCTU O=2TtT=2n00=127=270 . LlenTpocTpemMuTearHoe
ycKopeHue Touku: anc=v2R=w2Ranc=Rv2=w?2R . [lonHoe
YCKOpPEHUE MaTepPUAIbHON TOUKH

Teépnoe Teno. [locTtynarenbHOE M BpalaTeIbHOE IBUKEHUE
TBEPIOTO TeIa

1.2

JnHamuka

1.2.1

Nuepuuanbaele cucteMsl oTcuéra. [lepssiil 3akoH HproToHA.
[Ipunnun otHOCcHUTENBHOCTH ['anmumnes

1.2.2

Macca tena. [ImoTHOCTE BemecTBa: p=mVp=Vm

1.2.3

Cuna. [IpuHiun cyneprno3uuuu
cun: F paBrogeiictB=F1"+F2"+...FpaBnoneiicTB=F1+F2+...
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Kon Kon
pasgena/Te | 3JeMeH IIpoBepsiemMblii 31€eMEeHT COAEPKAHUA
MbI Ta
124 Biopoﬁ IiaKOH HLIOTOIjaZ fnﬂ MaTepHaﬂbHofi TOYKH B
HUCO Fl =mal Fl=mal; Ap =F AtAp=FAt nipu F =constF=const
Fl?_ F 21

1.2.5

Tpernii 3akon HeroToHa 1t MaTepuaibHbIX To4eK: Fio=—"Fa Fj=—

F
3aKOH BCEMHUPHOTO TATOTEHHSI: CHITBI IIPUTSKEHHSI MEXKITY
ToueyHbIMU Maccamu paBHbl F=GmIm2R2F=GR2m1m?2 .
1.2.6 | Cuna tsoxectu. LleHTp TsKecTH Tena. 3aBUCUMOCTD CUJIBI TSIKECTH OT
BBICOTHI h HaJl IOBEPXHOCTHIO IIAHETHI PaINyCOM
RO: mg=GMm(RO+h)2mg=(R0+h)2GMm
1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fx=—kxFx=—kx
Cuna tpenusi. Cyxoe TpeHHe.
128 Cuna tpenus ckonpxeHus: FTp=uNFTtp=uN .
Cuna tpenus nokos: Frp<uNFtp=<uN .
Koadduiment tpenus
1.2.9 Hasnenue: p=F LSp=SFL
1.3 Craruka
il
1.3.1 F
MOMEHT cuiIbl OTHOCUTEIBHO OCH BPALCHUS:
M| = Fl, rae | — muiedo cuisl F*F OTHOCUTENBHO OCH, IPOXOSIIEH
yepe3 TouKky O neprneHauKyIIpHO PUCYHKY
Ilentp macc tena. LleHTp Macc cucTeMbl MaTepUaIbHbBIX TOYEK:

132 rm=mlr]™+m2r27+.. . m1+m2+.. ram=m 1 +m2+..m1r1+m2r2+....

B oxHOpoaHOM ToIie TskecTH (g =const)(g=const) LEHTp Macc Teja

COBIIAJIAET C €r0 LEHTPOM TSIKECTH

1.3.3 VYcnosus paBHoBecus TBEpaoro tena B MCO:

[My+M,+...=0
F+F,+...=0
|F+F,
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Kon Kon
pasgena/Te | 3JeMeH IIpoBepsiemMblii 31€eMEeHT COAEPKAHUA
MBI Ta
1.3.4 3axoH [Tackamns
1.3.5 Hasnenue B xunkocty, nokosmieiics B UCO: p=p0+pghp=p0+pgh
3akon Apxumena: F”Apx=—"PBbirecHF Apx=—PBbITeCH ,
136 | SCMH TENO M KUJIKOCTh IOKOATCA B NCO, to FApx=pgVBbITeCHF ApX
=pgVBBITECH
VYcnoBue ruiaBaHus Tel
1.4 3aKOHBI COXpaHEHUS] B MEXAHUKE
1.4.1 VMI1ysibC MaTepUAIBLHON TOUKH: P =MV p=my
1.4.2 WMnynbe cucteMsl Tell: p =pl +p27+.. p=p1+p2+...
3aKOH N3MEHEHUS U COXPAHEHHS NMITYJIbCa:
B UCO Ap =A(p17+p27+...)=F 1BHemnAt+F 2BHemuAt+...Ap=A(p1

+p2+...)=F1BHemHAt+F2BHETIHA ...

143 B UCO , eciu Ap =A(p1 +p27+...)=0Ap=A(p1+p2+...)=0,
eciu F~1Baemn+F " 2pnemn+... =0F 1 Buemn+F2pHemn+...=0
PeakTuBHOE ABMXKEHUE
F

1.4.4 Ar X

Pabota cuibl Ha MaoM MepEeMEICHUH:

A :|}?'| |A7|-cos w=F, - Ax

1.4.5

—
MOIIHOCTD CHIIBL:
eciu 3a Bpemsi AtA¢ paboTa cuiIbl U3MEHSETCS Ha , TO MOIITHOCTh
CHJTBI
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Kon
pasaena/re
MbI

Kon
3J1eMeH
Ta

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

Ar—

1.4.6

Kunernueckas sHeprust MaTepuaibHON
Touku: Ekua=mv22=p22mExun=2mv2=2mp?2
3aKOH U3MEHEHUSI KHHETUYECKOM SHEPTUU CUCTEMBI MaTepUaJIbHBIX
touek: B ICO AExkun = Al + A2 + ..

1.4.7

[ToreHumanbHas SHeprus:
JUISl TOTEHIIMAIBHBIX
cun Al12=Elnorenni—E2norenn—=AEnorenud 12=E1noreHn
—E2noteHii—=AFEnoTeHI] .

[ToTenumanpHas YHEPTUs MATEPUATILHOM TOYKH B OJJHOPOIHOM I10J1€
TsokecTH: EnmoteHn=mghEnoTenn=mgh .
[ToTennmanpHas sHEPTUs yIpyro aeGopMupoBaHHOTO
tena: Enoreni=kx22 FioreHn=2kx2

1.4.8

3aK0H U3MCHEHHS U COXPAaHCHUA MEXaHHYEeCKOMH SHCPIrUu:

Euex = Exm T Emmm,
B IICO AE,;ex = Agcex HEMOTEHII. CHIy
B IICO AE,ex = Dp ECIH Agcex HEOOTEHIL CHI 0

1.5

MexaHn4ecKHe KOueOaHus 1 BOJIHBI

1.5.1

["apmonnueckue kojaeOaHusI MaTepUAIbHOM TOYKU. AMIUIUTY 1A U
¢aza konebanuit. Kunemarnueckoe onucaHue:
x(f) = Asin( ot +o,)
v (f)=x/,
3 7
a=(v,),=—ox)=a +0x=0,
/1€ X - CMEIIEHNE U3 PAaBHOBECHS.

JluHamudeckoe onucanue: max=—kx,max=—kx, rae k=mw2k=maw?2.
910 3HayuT, yTo FX=—kX.FXx=kx.

9HepreaneCKoe OITMCaHHC (3aKOH COXpPAaHCHUA MEXaHUYeCKOM
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Kon
pasaena/re
MbI

Kon
3J1eMeH
Ta

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

SHEPrum):

”U+E_”E§m_k’4 _

2 2 2 2

CBsi3b aMIUTUTYIBI KOJIEOAHHI CMEIICHUSI MaTEPUATTbHOM TOUKH
C aMILTUTYIaMU KOJIeOaHHH €€ CKOPOCTH U yCKOPEHUSI:

U =04, a__ =04

1.5.2

[lepuon 1 yacTora KoJneOaHUI:

[Teproa mManbIx cBOOOHBIX KOJICOAHUN MaTEeMAaTHUECKOTO MasITHUKA:

T=2EJI
E

[lepron cBOOOTHBIX KOIEOaHU TPYKUHHOTO MasiTHUKA!

T =212
k

1.5.3

Brnyxnennsie konebanus. Pezonanc. Pesonancuas kpusast

1.54

[Tonepeunsie u mpoaoibHBIE BOTHBL. CKOPOCTH PACIIPOCTPAHEHUS U
JUTHHA BOJHEL: A=vT=uvi=vT=vp

WuTepdepennyst u qudpaxiyst BOJIH

1.5.5

3Byk. CKOpOCTb 3BYyKa

MonexymsipHas ¢pusmka. TepmoauHaMuKa

2.1

MomnexysipHas pusnka

2.1.1

Mopenu cTpoeHMs Ta30B, )KUIKOCTEN U TBEpABIX Teil. IlycTh
TepMOJUHAMHUECKasl cucTema (Teno) cocTouT u3 N 0IMHAaKOBbIX
Mouiekyll. Torna konuuectBo BemectBa V=NNA=muv=NAN=um ,
rne NANA —uucno ABoraapo, m — Macca CUCTEMBI (Tena), . —
MOJIIpHasi Macca BEIEeCTBa

2.1.2

TennoBoe IBMKEHHE aTOMOB U MOJICKYJI BCIICCTBA

2.13

B3auMoaeiicTBUEe YacTHI] BENIECTBA

2.1.4

Huddyszus. BpoyHOBCKOE IBHKEHHE
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Kon Kon
pasgena/Te | 3JeMeH IIpoBepsiemMblii 31€eMEeHT COAEPKAHUA
MBI Ta
2.1.5 Monpens uneanbpaoro raza B MKT
CBsi3b MEXK/y NaBJICHHEM U CPEHEH KUHETUYECKON dHEPTUEH
MOCTYNAaTENbHOT0 TEIJIOBOIO ABM)KEHUS MOJIEKYJI HJI€aIbHOIO Ta3a
(ocnoBHOe ypaBHeHue MKT):
pzlmﬁzgn_{%f =En-&'_
2.1.6 3 300 2 =
rae m0 — Macca ogHOM MOJIeKybl, N=NVn=FN - KOHLIEHTpanus
MOJIEKYJI
2.1.7 AbcomoTtHas Temneparypa: T =t +273K
CBs3b TeMnepaTypsl raza co CpeJHEN KUHETHUECKOM dHeprueit
MOCTYNATEJIbHOTO TEIJIOBOTO ABUKEHUS €r0 MOJIEKYJI:
(mp?) 3
2.1.8 P L Y
2
2.1.9 VYpaBuenue p = nkT
2.1.10 Mojenp nieanbHOro ra3a B TepMOJIMHAMUKE:

VpaeHeHHe MeH e TeeBa — KinaneHpoHa
BepakeHHe 114 BHyTPeHHEH SHEePTHH

Vpaenenile MeHjueneeBa — KiamneiipoHa (IpHMeHIIMEIE

3AIIICI):

pV=""RT =vRT =NkT, p=PRL

K K

EHPE.}KEHIIE PIRIE: | BHYTPEHHEﬁ SHEPITH OJHOATOMHOTO HICA

raza ([IpIIMeHIIMEIe (DOPMEI 3aMIICH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2
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Kon Kon
pasgena/Te | 3JeMeH IIpoBepsiemMblii 31€eMEeHT COAEPKAHUA
MBI Ta
3akoH JlanbTOHA AJi JABJICHUS CMECH Pa3PEKEHHBIX ra30B:
2.1.11 p=pl+p2+..p=pl+p2+...
N3omporieccrl B pa3pe:KeHHOM Ta3e C TOCTOSHHBIM YHCIOM
MoJiekyJ1 N (C TOCTOSSHHBIM KOJTUYECTBOM BEIIECTBA V):
m3orepma (T = const): pV = const
n3zoxopa (V = const): pT=constTp=const ,
2112 nzobapa (p = const): VT=constTV=const.
o I'paduaeckoe nmpencraBnenue uzomnpoueccos Ha pV-, pT-u VT-
uarpammax.
OO0benuHeHHBIN Ta30BbIN 3ak0H: pVT=const7pV=const
JUTSl IOCTOSIHHOTO KOJTMYECTBA BEIIECTBA V.
Hacsiiennsie 1 HeHachIIeHHbIE apbl. KauecTBeHHAas 3aBUCHMOCTh
2.1.13 IJIOTHOCTHU U JAaBJIEHUS HACBIILIEHHOIO Mapa OT TEMIIEpaTypbl, UX
HE3aBHCUMOCTh OT 00BhEMa HACKIIIIEHHOTO Mapa
BrnaxnocTs Bo3myxa.
OtHOCUTENBHAS
2.1.14 | Bnaxuocts: ¢=pnapa(T)puaceinapa(T)=pnapa(T)pnaceimumnapa(T)g
=puacoimmnapa( Ipnapa(T)=puaceimnapa( Ipnapa(7)
2115 H3MeHeHue arperaTHeIX COCTOSIHUM BEILIECTBA: UCIIAPEHUE
o Y KOHJICHCALUs, KUIIEHUE KUIKOCTH
2116 N3meHeHune arperaTHbIX COCTOSIHMIM BELIECTBA: MIJIaBJICHUE
o 1 KpUCTAITM3aIUs
2.1.17 [IpeobpaszoBanue 3Hepruu B (ha30BBIX IEpPexoaax
2.2 TepMmoauHamuka
2.2.1 TeroBoe paBHOBECHE U TEMIIEpaTypa
222 BnyTtpeHHss sHeprus
Tennonepenaua kak crnoco0 U3MEHEHHs] BHYTPEHHEH YHEPTUU
223 6e3 coBepiieHus paboTel. KOHBEKIUS, TEIONPOBOTHOCTb,
U3IIy4eHUe
KonuyecTBO TEMIOTHI.
224 "
VnenbHas TermnoéMkocTs BemecTBa ¢: Q=cmATQO=cmAT
2.2.5 VY nenpHas TemioTa napoodpazoBanus L: O = Lm.
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Kon Kon
pasgena/Te | 3JeMeH IIpoBepsiemMblii 31€eMEeHT COAEPKAHUA
MBI Ta
VnenpHas TeroTa miaasiaeHus A: Q = Am.
VY aenbHas TemyioTa cropaHus Tommsa q: Q = gm
296 OnemeHTapHas pabota B TepMoguHaMuke: A=pAVA=pAV.
Brrurcnenue paboTsI 1o rpaduKy mnpoiecca Ha pV-auarpaMmme
IIepBriit 3aK0H
tepmoguHamMuku: Q12=AU12+A12=(U2-U1)+A12012=AU12+412
2.2.7 =(U2-Ul)+A412
Ammnabara: Q12=0=A12=(U1-U2)=AU12012=0=A412=(U1-0U2
=AU12
2.2.8 Bropoii 3akon Tepmonnnamuku. HeoOpaTtumelie mporiecchbl
[Tpuniune! aeiictBus TenaoBbix MamuH. KIT/I:
220 e _ Oy ~[Ores| | [0
Oearp Oearp Orcars
MaxkcumansHoe 3Hauenue KII. [{ukin Kapno:
22.10 o _Lay T T
Max 1 = M gag _T_I_E
2.2.11 | YpaBuenue temnoBoro 6amanca: Q1+Q2+Q3+...=001+02+03+...=0
3 3JIEKTPOJMHAMUKA
3.1 DNEKTPUUECKOE M0JIE
DnexTpusalys Tea U e€ IposBICHUS. DIeKTPUUECKHM 3aps.
3.1.1 JIBa Bua 3apsiaa. DIeMEHTapHBIN SJIEKTPUUYECCKUI 3apsl.
3aKOH COXpaHEeHHUs FIEKTPUUYECKOTO 3apsiia
B3aumogeiictBue 3apsanoB. Toueunsie 3apsiapl. 3akon Kynona:
B OJIHOPOJIHOM BEIIECTBE C AUAJIEKTPUUYECKOM MPOHUIIAEMOCTbBIO €€
312 F:k|'?1|'|:?z __1 _|'?1|'1'§"J
&1 Anes, 1
3.1.3 Onekrpuueckoe nojie. Ero nelictBue Ha 3J€KTpUUECKUE 3apsabl
3.14 Hanps:xk€HHOCTD 3JIEKTPUYECKOTO

nonst: E"=F qupoGubIii E=¢grpoOHBIIF .
[one Toueunoro 3apsina: Er=kqr2Er=kr2q ,
onHopoaHoe nosie: E"=const.E=const.
KapTunbl TMHUN HaNpsHKEHHOCTH ATUX TOJICH
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[ToTeHIMATBEHOCTD IEKTPOCTATUICCKOTO TTOJIS.
Pa3zHocTh moTEHIMATIOB U
Hanpstkenue: A12=q(¢1-¢2)=—qAd=qU.412=¢(¢p1—¢2)=—qA¢=qU.
[ToTenumanpHas 3HEprus 3apsaaa B 3JEKTPOCTATHIECKOM
nosie: W=qdoW=q4,
A=—AWA=—AW

[ToTenuman snexTpocTaTudeckoro nois: G=Wqo=qW
CBs3b HaHpH)KéHHOCTI/I TIOJIA Y pa3HOCTU MOTCHIUAJIOB JJIL
OJTHOPOAHOTO 3eKkTpocTarndeckoro most: U = Ed

[IpUHIMI CYTIEPIIO3UIINH HIEKTPUYECKHUX
noneit: E=E"1+E2+...,0=01+¢2+... E=E1+E2+...,0=¢ 1 +¢2+...

ITpoBOAHMKY B 3JIEKTPOCTATHYECKOM TIOJIE.
YcnoBue paBHOBeCHUs 3apsAA0B: BHYTPH
npoBoaHuka EL=0E1=0 , BHyTpH U Ha IOBEPXHOCTH POBOJIHUKA
= const

I[I/IBJICKTpI/IKI/I B SJICKTPOCTATUUCCKOM IIOJIC. I[I/IBJICKTPH‘{CCKEISI
MMPOHUIIACMOCTDb BCUICCTBA €

Konpaencarop. Onekrpoémrocts konaeHcaropa: C=qUC=Ug .
DnekTpo&MKocTh M1ockoro kKouaeHcaTopa: C=ee0Sd=eC0C=dec0S
=eC0

3.1.10

[TapannensHOE coeqMHEHNE
KoHzaeHcaTopoB: q=ql+q2+...,Ul=U2=...,Cnapann—CI1+C2+...q=¢q1
+q2+...,U1=U2=...,Cnapamn—C1+C2+...
[TocnenoBarenbHOE COeTMHEHNE KOHIEHCATOPOB:
U=U1+U2...,q1=q2=...,1Cnoca=1C1+1C2+...U=U1+U2...,q1=q2
=...,Crnocnl=C11+C21+...

3.1.11

DHeprus 3apspKeHHOTo KoHaeHcatopa: We=qU2=CU22=q22CWc
=2qU=2CU2=2Cq2

3.2

3aKOHBI ITOCTOSHHOTO TOKA

3.2.1

Cwua Toka:
P |

At |y 0
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MBI Ta
[TocTostHHEIM TOK: I = const
Jnst mocrosiHHOTO TOKA q = It
399 VYcnoBus CylecTBOBaHUS 3JIEKTPUUECKOT0 TOKA.
Hanpsoxkenne U u OJIC E
323 3akon Oma s yyactka uenu: [=UR/=RU
DNEKTPUUECKOE COIIPOTUBIICHHE. 3aBUCUMOCTh COITPOTUBIICHUS
324 OJHOPOIHOTO MPOBOJIHUKA OT €r0 JIJIMHBI U CEYEHHUS. Y ACIbHOE
compoTuBieHue Bemectsa. R=plISR=pSI/
Ucrounuku Toka. 3/]C ucrounuka
3.25 Toka: E=AcTtopoHHuxcuinqE=gACcToOpOHHUXCHUII
BHyTpeHHee conpoTHBIeHNE UCTOUHNKA TOKA
3akon OMa a5 TOJTHOM (3aMKHYTO#) AnekTpuyeckoi enu: E
= IR + Ir, orkyna [=ERt/=RrE
326 E.r
= R
[TapannenpHOE COEMHEHUE IPOBOIHUKOB:
[=11+12+..,Ul =U2= .., IRnapanmn=1R1+1R2+...Rnapann1=R1
3.2.7 1+R21+... .
[TocnenoBarenbHOE COETMHEHUE POBOJHUKOB!
U=Ul+U2+..11 =12=.., Runocni=R1+R2+... Rnoca=R1+R2+...
PaGora anekrpudeckoro Toka: A = [Ut.
3.2.8 3axoH Jhxoyns — Jlenna: Q=I2RtQO=I2R¢ .
Ha pesucrope R:Q=A=12Rt=IUt=U2RtR:0=A=I2Rt=IUt=RU2t¢
3.2.9 MoOIIHOCTB NEKTPUYECKOTO TOKA!

AAd -
P=_" =JU
TerutoBast MOIITHOCTB, BBIAENSEMAs HA PE3UCTOPE:
. P
P=I'R=—=1IU
R

MOIIHOCTh HCTOYHHUKA TOKA:
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MCTEHJT

At Aty

3.2.10

CB00OIHBIE HOCUTEIN IEKTPUUECKUX 3apsAA0B B IPOBOJHUKAX.
MexaHu3MBbI IPOBOAUMOCTHU TBEPABIX METAJLIOB, PACTBOPOB U
pacIIaBoB IEKTPOIUTOB, ra3oB. [loaynpoBoaHUKY.
IToynmpOBOTHUKOBBIN U0/

33

MarunurtHoe nose

3.3.1

MexaHnuecKoe B3aMMOJIeCTBHE MarHUTOB. MarHuTHOE IOJIE.
Bexkrop MaruutHOM MHAYKUMU. [[puHIKD Cyniepno3uiuy MarHuTHBIX
nonaei: B’=B 1+B™2+...B=B1+B2+...

JIvHuM MHAYKUMY MarHUTHOTO noJia. KapTuHa nuHuil MHIYy KA
MAarHUTHOTO TIOJIS TTIOJIOCOBOTO M TTOJIKOBOOOPA3HOTO MTOCTOSTHHBIX
MarHuTOB

332

OmneIT OpcTena. MarHuTHOE 10J1€ MPOBOJIHUKA ¢ TOKOM. KapTuHa
JMHUM UHIYKIUU MAarHUTHOTO 0JIs JUIMHHOTO MPSIMOT0 MPOBOJIHUKA
Y 3aMKHYTOT'O KOJIbLIEBOT'O POBOJHUKA, KaTYIIKH
C TOKOM

3.33

Cuna Amnepa, e€ HarpaBneHue u BenuunHa: FA=IBlsinaF4
=[Blsino. , Ti€ 0. — YrOJI MEX/y HalpaBJIeHUEM IIPOBOIHUKA
1 Bektopom B”B

334

Cuna Jlopenna, e€ Hanpasnenue u BenuunHa: FJlop=|q|vBsinaFJlop
=|glvBsina
- - )
T€ 0. — yroJl MeX1y BeKTopaMu v v U B'B . JIBWKeHHe 3apsyKeHHOM
YaCTHULIBI B OJHOPOIHOM MAarHUTHOM I10JI€

34

DJIEKTpOMarHuTHas MHAYKIHS

3.4.1

[ToTtok BexTOpa MaruuTHON HAYKIMKU: @=BnS=BScosa®=Bn
S=BScosa

74 /é

a.
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MBI Ta

342 SABnenue anekTpoMarHuTHON HHAYKIHH. DJIC HHIYKIINN

3aKOH AJEeKTpoMarHuTHOW nHaykuu dapanes:
3.4.3 E — _EJ ="
At Af—) I
L
344
O/1C uHAYyKIMUY B IPSIMOM MIPOBOJAHUKE JUTMHOM 1, TBHXKYIIIEMCS CO
ckopocthio Vv (Vv LI")(vL/) B OAHOPOAHOM MarHUTHOM
none B: |Ei|=BlvcosalEil=Blvcosa
, TIE 0L — YTOJI MEXITy BEKTOPOM B M HOpManbio N7 K IIIOCKOCTH, B
KOTOPO# J1exkKaT BeKTophl I'uv v ; ecin 1/ LL BB, uv'y
to |Ei|=Blv|Ei|=Blv
345 [IpaBuno Jlenua
NunyktuBHOCTh: L=®IL=/D , uu @ = LI.
Camounnykuus. IC caMOMHAYKIUU:
3.4.6 AT
E =-L —L =—IT
My

3.4.7 DHeprusi MarHuTHOTO MOJIA KaTymku ¢ Tokom: WL=LI22 WL=2LI2
3.5 OJIEkTpoMarHuTHbIC KOJICOaAHUS U BOJTHBI

3.5.1

KonebatenbHblii KOHTYp. CBOOOTHBIC DJIIEKTPOMATHUTHBIC
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Kosie0aHus B UI€ATbHOM KOJieOaTeTbHOM KOHTYPE:
[4(7) =G unsin( ot + o)
]f(f) =g, =, cos( ot +0y ) =1 cos( et +0;)
®opmyna Tomcona: T=2rLCT=2zLC , orkyna o=2nT=1LCw=12r
=LC1 .
CBsi3b AMIUIMTYAbI 3apdaa KOHACHCATOpa C aMHHHTyHOﬁ CHIJIBI TOKa
npu CBO6OI[HBIX OJICKTPOMArHUTHBIX KoJe0aHusIX B nacaJIbHOM
KOJIeOaTeIbHOM KOHTYPE:
— Im
qma:r. -
L))
3aKOH COXpaHEHUs PJHEPTUH B UJICATLHOM KOJIeOaTeIbHOM KOHTYpE:
3.5.2
353 BriHyX)1eHHBIC 27I€KTpOMarHUTHBIE Koebanus. Pe3oHaHc
[Iepemennsiii Tok. I[Tpon3BoacTBo, nepenaya u noTpedacHue
3JIEKTPUYECKON SHEPTUU
3.54 12 2 r2 2
CcU LI CU LI
+ = e = MEE = const.
2 2 2 2
355 CBoiicTBa 2J1eKTPOMarHUTHBIX BOJIH. B3aumHast opreHTanus
o BEKTOPOB B 2JIEKTPOMarHUTHOM BoJHE B Bakyyme: E° LB 1c’E1BLc
3156 [Ikana 3neKTpOMarHUTHBIX BOJIH. [IpriMeHeHne 31eKTpOMarHuTHBIX
o BOJIH B TEXHHKE U OBITY
3.6 Onrtuka
36,1 [IpamonnHEeiTHOE pacIpOCTPAHEHUE CBETA B OJHOPOIHOM CpeIe.
o Toueunslii uictounuk. Jlyd cBera
3aKOHBI OTpaKEHUs CBETa. 0=Po=F
alfP
3.6.2
LT
3.6.3 [TocTpoenne n3o0pakeHUH B IIIOCKOM 3epKaje
3.6.4 3aKOHBI IPETOMIIEHHSI CBETA.
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[Ipenomnenue ceera: nlsina=n2sinf.n1sina=n2sinp. .
AOCONIOTHBIN MOKa3aTeIb IpeIoMIICHHS: nabc=cvnadc=vc .
OTHOCHUTENBHBIN TTOKA3aTeNb NpeaoMiIeHUs: NoTH=n2n1=v1v2noTH
=nln2=v2v1 .

n,

L

Xox Jydeil B Ipu3Me.
1’1 = 1’2 . Hl}"']. = HJ?"'J
CooTHoOIIEHNE YaCTOT U COOTHOILIEHUE JIJIMH BOJIH MPU IEPEX0e

MOHOXPOMaTHYECKOI0 CBETa Yepe3 IpaHmIly pasjesa IByX
ONTUYECKUX CPEA:

3.6.5

n,<n, 15

-

my

Clap

[TonHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
otpaxkenus: Sinanp=I1nota=n2nlSinonp=notal=nln2

3.6.6

CoOuparomue u paccenBaromue JuH3bl. ToHKas muH3a. POKycHOE
paccTosiHue U onThueckas cuia ToHKou auH3bl: D=1FD=F1

3.6.7

®opmyna Touko# muH3bl:  1d+1f=1Fd1+f1=F1
VYBenuuenue, gaBaemoe nunzoit: ['=hH=|fld['=Hh=d|f|

d AT~

H

F\ h
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B ciyuae paccenBaromiei JMH3bI:

3.6.8

D<0=F=1D>0,D<0=F=D1>0,
I'=hH=I{ld<1I'=Hh=d|fI<1
Xox jty4a, IPOIIEAIIEro JUH3Y 0 IPOU3BOJIbHBIM YIJIOM K €€
rJIaBHOU onTHYeckoi ocu. IlocTpoenne n300pakeHnit TOUKH U
OTpe3Ka MPSIMON B COOMPAIOIINX U PACCEHBAIOIINX JIMH3AX U UX
cucreMax

3.6.9

dDOToaHHapaT KaK ONTHYECKUMN HpI/I60p. I'ma3 xkak onTuueckas
cucrema

3.6.

HnTepdepenmus ceera. KorepeHTHbIE HCTOYHUKH. Y CJIOBHS
HAOII0/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEeP(EepPEHITMOHHOM
KapTUHE OT IBYX CHH(}a3HBIX KOTEPEHTHBIX UCTOYHHUKOB:

A
MAKCIIMYMBI — ﬂ.:lm;; m=0,+1+£2 +£3,

3
MITHIIMYMEI — A= 2m+lf]:, m=0,£1,£2 £3

e

3.6.11

Hudpaxius cera. {udpakunonnas pemérka. Y cioBue
Ha6JHOI[€HI/I$I TIaBHBIX MAKCUMYMOB IIPpU HOPMAJIBHOM ITaICHUHA
MOHOXPOMAaTHYECKOTO CBETA C JJIMHOW BOJHBI A Ha PEHIETKY C
nepuoom d:
dsingm=mA,m=0,+/—1,+/-2,+/-3,...dsingm=mA,m=0,+/—1,+/—2,+/
—3,...

3.6.12

[ucnepcus ceera

KBAHTOBAA ®U3NKA

4.1

KOPIyCKYJISIPHO-BOJIHOBOM JyaJli3M

4.1.1

I'umote3a M. [Tnanka o kBantax. ®opmymna [Tnanka: E = hv

®otonsl. OHeprus porona: E=hv=hcA=pcE=hv=Ahc=pc .
Nmnynsce potona: p=Ec=hvc=hAp=cE=chv=Ah

4.1.3

dotoaddext. OmbrTet A.I'. CroneroBa. 3akons! poTodddekrra

4.14

VYpaBHenue DifHiTelHa U1t GoTorPdexTa:
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Edorona=ABbeixona+Ekuamax,EporoHa=ABbIxoa+EKuHMAX,
rae , Eborona=hv=hcA,Edbotona=hv=4Ahc, ABbixoma=hvkp=hcix
pABBIXOHa=hVKp=AKphC

Exnamax=mv2max2=eUs3anExuamax=2mv2max=eU3an

JlaBneHue cBeTa.
JlaBneHue cBeTa Ha MOJIHOCTHIO OTPAXKAKOUIYIO M OJTHOCTBIO
MOTJIOIIAIOIIY0 TOBEPXHOCTh

4.2

¢du3uka atoma

4.2.1

[InanerapHast MoJeIb aToMa

422

[Toctrynater bopa. M3nydyenne u noromienne (GOTOHOB MPH
IEPEX0/JIe aTOMa C OJHOI'0 SHEPreTUUECKOI0 YPOBHS HA JPYTOM:
he
hv y=—=|E, —E,|

mn
}"'mrr

423

JIunenyaTsle CIIEKTPBI.
CrieKTp PHEpreTUYECKUX YPOBHEN aTOMa BOAOPOJa:

_ -1363B

Fa

E

; , n=1,2.3, ..

i1

4.3

¢u3uka ATOMHOTO siipa

43.1

Hyxnonnas monens sinpa ['eitzen6epra — MBaneHko. 3apsif
saapa. MaccoBoe uncio sapa. M3otonsl

4.3.2

PaanoakTHBHOCTE.
Anbda-pacnan:

A A4 4
-X—>5Y+ ,He
bera-pacnan.

DNEeKTPOHHBIN B-pacnai:

A A 0 ~
s X—27,Y + je+v,
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[TozutponnsIii B-pacman:
A A 0= , .,
sX—= Y + jE+ v,

lNamma-uznydenue

3akoH paauoakTuBHOTro pacnana: N(t)=NO*2—tTN(t)=NOx2T7—t¢ .
433 Ilycth m — macca palu0aKTUBHOTO
BemecTBa. Torma m(t)=mO0*2—tTm(¢f)=m0*2T—¢

434 Snepubie peakuuu. JleneHue u CUHTES AlEep

Obpa3zosamenvHule pecypcol 07151 n002omoeku K EID:

— denepanbHOE TOCYIAPCTBEHHOE OFOKEeTHOE yupekaeHue «DenepaabHblii HHCTUTYT OLICHKH
kaudectBa oopazoanus» (PMOKO) (https://fioco.ru/).

— OOpa3oBarenpHBIA TOpTAN ISl TOArOTOBKM K dk3ameHam CIIAM TUA: PEIIY BIIP
(https://vpr.sdamgia.ru/).

— DnekrponHoe obpazosanue ([logroroska k EI'D / OI'D, BITP, MIIKO, Cratl'pax, BcOIlI,
oymMnuaabl U KOHKypcehl) (https://eobraz.ru/tag/dusnka).

— Caiit «BIIP-EI'D» (https://vpr-ege.ru/).

— Enunas cucrema yauBepcaiibHoro oopazoanust ESU (https://esuo.ru/).



https://esuo.ru/
https://vpr-ege.ru/
https://eobraz.ru/tag/%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://vpr.sdamgia.ru/
https://fioco.ru/

