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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPporpaMMe HHAMKATOPAMH 10CTHKEHHS

KOMIIETeHIIM A

DopmupyemMas
KoMIleTeHust (¢
yYKa3aHHeM K0/2)

OIIK-8. Cnocoben
OCYLIECTBIIATh
IEarorn4ecKyro
JIeATEIIbHOCTD Ha
OCHOBE CIIEIIMAJIbHBIX
Hay4HbIX 3HAHUU

Koa n naumenoBanue
HHIMKATOPA J0CTUKEHHUS
KOMIIeTeHIIH T
OIIK-8.1. JleMOHCTpHUpYET 3HAHUE

TEOPETHUUYECKUX OCHOB U
TEXHOJIOTUHU OpTraHu3aluu
yueOHO-TIpohecCHOHATEHOM,
HAyYHO-UCCIIEIOBATENLCKON U
MPOEKTHOM JESATEIbHOCTA U HHOU
JESITEIbHOCTH 00y4aroIuxcs,
JIEMOHCTPUPYET HayYHbIC 3HAHUS,
B TOM YHCJIE€ B IPEIMETHOM
o0nacTH.

OIIK-8.2. Ocy1ecTBisieT MOUCK,
aHaJIN3, HHTEPIIPETAII0 HAYYHOU
uH(pOpMaLlUU U alaliITUPYET €€ K
CBOCH TeIarorn4ecKoi
JESTEIIbHOCTH, UCTIONB3YET
npodeccuoHaabHble 0a3bl JAaHHBIX

Pe3yabTaThl 00yueHus no
AMCHUINJIMHE (MOLYJII0)

OOyuaromuiics T0JKEH:

3HATh (DOPMYIIHMPOBKU OCHOBHBIX
byHIaMEHTATBHBIX (PU3HUUECKUX
3aKOHOB, TPAHMIIBI UX
MPUMEHUMOCTH, KOJTMYECTBEHHbIE
CBSI3M MKy Pa3THYHBIMH
(bu3nYECKUMHU BEIMYUHAMH,
HCTOPUIO PA3BUTHUS M CTAHOBJICHUS
buznyecKoil KapTUHBI MUpa, €€
COBPEMEHHOE COCTOSIHHC

OOy4Jaromuiics JOHKCH:

YMETb aHaJIH3UPOBATH
uH(pOpMaLHIO 10 PUNKE U3
Pa3IMYHbIX UCTOYHUKOB;
nproOpeTaTh HOBBbIC 3HAHUS 110
peIMeTy, UCTIOb3Ys
COBpPEMEHHbIE HH(POPMAIIMOHHBIE U
KOMMYHHKAI[MOHHBIE TEXHOJIOTUH;
CTPYKTYPHUPOBATh, OIICHUBATH,
MPEJICTABIATh UX B JOCTYITHOM JJISt
JIPYTHX BUIE;

(bopMyIMpOBaTh OCHOBHBIE
MIOHSATUS COBPEMEHHOMN
(bu3nveckoil HayKH, 3aUChIBATh
MaTeMaTHYECKUE BHIPAKCHHS
OCHOBHBIX (PU3MYECKHX 3aKOHOB.

OIIK-8.3. IInanupyer, opraHu3yet
U OCYHIECTBIISIET
camMoo0pa3oBaHHe B NICHUXOJIOTO-
Nearorn4yeckoM HalpaBJIEHUU U B
00J1aCTH NpernogaBaeMon
JUCILUIUIAHBI (MOYJIsA) U (UJTHN)
npodecCuOHaIbHOM 1S TeTbHOCTH

OOyuaromuiics JOMKEH:
BianeTs HaBbIKaMM: aHAJIA3a
(bu3nIeCKUX 3aKOHOMEPHOCTEH,
METOANKON NPOBEICHUS
($U3M4ECKOro SKCIepUMEeHTa U
MaTeMaTHU4ecKoil 00paboTKu
MIOJIyYE€HHBIX PE3YyJIbTaTOB,
HaBbIKaMU OLIEHKH TOYHOCTHU
U3MepeHul PU3NUECKUX BEINUUH
IpU pelIeHUuu
npodecCHOHATILHBIX 3a1a4

2. e 1 MeCTO AUCHUILIMHBI (MOAYJIA) B CTPYKTYpe 00pa3oBaTe/IbHOH IPOrpaMMbl

I_[CJ'II/I HU3YyUCHUS NJUCHUIIIINHBI:



JluciunimHa peann3yercs B paMKaX peaiu3yeTcsl B paMkax 0a30BOM 4acTH.

Jl1st ocBOEHMSI IUCHUIUTMHBI HEOOXOMMBbI KOMITETEHIINH, CPOPMUPOBAHHBIE B paMKax U3y4eHUs
JTUCUUILTUHBI «MaTeMaTuka.

Hucnunnmna «®u3uka» 3aHMMAaeT BaXKHOE MECTO Cpelly M3y4dyaeMbIX TUCHUIUIMH. B mpouecce
W3YYCHUS JUCHUIUIMHBI CTYACHTHI 3HAKOMATCS C (DyHIaMEHTaIbHBIMU 3aKOHAMH (DHU3HKH,
OBJIAJICBAIOT METOUKON MPOBeACHUS (PU3NUIECKOTO HIKCIIEPUMEHTA U MAaTEeMaTHYECKOM
00pabOTKH OTyYEHHBIX PE3YJIbTATOB.

OcBoeHHe TaHHOTO MOJYJIS SIBJISIeTCSl HEOOXOAMMON OCHOBOM 17151 (POPMUPOBAHUSI KOMITETEHIIUI
B XOJI€ MOCIEAYIOIIEro u3ydeHus: qucuuiuind «TeopeTuueckass MexaHukay, « JIEKTPOTEXHHKA.
DnekTpoHuKa», «ConpoTUBICHIE MATEPHATIOB.

Hucuurnnuna uzydaercst Ha 2 Kypce B 3, 4 cemecTpax

3. O0beM TUCHUILINHBI (MOYJIs) B 32a4€THBIX eIHHUIIAX C YKA3aHHEM KOJIUYeCTBA
aKa/JieMUYeCKHUX UJIH ACTPOHOMHMYECKHUX YACOB, BbI/IEJIEHHBIX HA KOHTAKTHYI0 padoTy
o0yyaromuxcs ¢ npenojgaBateieM (10 BUIAM Y4eOHbIX 3aHATHIT) H HA CAMOCTOSITEIHLHYI)
paboTy 00y4aommxcs

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTUIMHBI COCTABIsAeT 5 3a4. ex., 180 aka. u.

Bcero yacos
O0beM TUCUMILTHHBI
Ounas ¢popma 00yueHusn

OO0m1ast TpyA0€MKOCTb AUCITUTUTHHBI 180
Y4eOHbIX YacOB HAa KOHTAKTHYIO padOTy C MpernoaaBaresiem:

JIeKITAH 32

MIPaKTUYECKUX (CEMUHAPCKUX )

J1a00PaTOPHBIX 32

npyrue ¢hopMbl KOHTaKTHON paboThl (PKP) 1,4
Y4eOHBIX YacOB Ha KOHTPOIIb (BKIIIOYAs YaChl MOATOTOBKH): 34,8

3a4ueT

JK3aMeH
Y4eOHBIX 9acOB Ha CAMOCTOSATEILbHYI0 padboTy obyuarommxcs (CP) 79,8

DopMbl KOHTPOJIS CeMmecTpsl

3a4er 3
9K3aMEH 4

4. Conep:kanue JUCHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aeam) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJIMYeCTBA aKa/leMHYeCKHUX YaCOB  BUA0B Y4eOHbIX
3aHATHH

4.1. Pa3nenbl JUCHUILINHBI H TPYI0E€MKOCTD 110 BUaM Y4eOHBIX 3aHATHH (B
aKaJeMH4YeCKHX 4acax)

Buabl y4eOHbIX 3aHATHI, BKIIOYAS
CaMOCTOSITEJILHYIO Pa00Ty 00yUalomuxcs 1
Ne HaunmenoBanmue pasiena / yiop y 00y .
TPYAOEMKOCTH (B 4acax)
n/n TeMBI JHCIUILTAHBI
KonTakTHas padora ¢ npenogaBaresiem CP
Jlex IIp/Cem JIad
4.6 | ®usuka aTOMHOTO apa U 1 0 1 1,8
AJIEMEHTAPHBIX YaCTHUII
45 DiaeMeHTH KBAaHTOBOI 1 0 1 1
MEXaHUKHA




4.4 | ®uzuka aroma 1 0 1 1
4.3 | KBanTOBBIE CBOICTBA CBETA 1 0 1 1
4.2 | BonnHoBas onTHKa 1 0 1 1
4.1 T'eomerpuyeckas ONTHKA 2 0 2 4
4 | OnTuka u aToMHasi pU3UKa 7 0 7 9,8
3.6  DnekTpoMarHuUTHBIE 1 0 1 4
koJjiebanus. [lepeMeHHbIN TOK
3.5 | DnexrpomMarHuTHas WHITYKIIHS 1 0 1 4
3.4 | Mar"urtHble SIBJICHUS 1 0 1 4
3.2 | DAEKTpUYECKUN TOK B 1 0 1 4
Pa3IUYHBIX Cpelax
3.1 | DmekrpocraTuka 2 0 2 5
3 | DJeKTpHYeCTBO U MArHETH3M 7 0 7 25
2.3 | PeanbHble rassl, >)KUIKOCTH U 2 0 2 5
TBEpABIC TEIA
2.2 | OCHOBBI TEPMOJAMHAMUKHU 2 0 2 S)
2.1 | OcHOBBI MOJIEKYISIPHO- 2 0 2 5
KHHETHYECKOW TCOPHHU
2  MoJjekyasipuas puznka u 6 0 6 15
OCHOBBI TEPMOIHHAMHUKH
1.6 MexaHnudeckue KojieOaHus U 2 0 2 5
BOJIHBI
1.5 MexaHuka KUIKOCTEH U ra30B 2 0 2 5
1.4 JlumaMuka BpamateibHOTrO 2 0 2 5
JIBYDKEHUS TBEPIIOTO TeJa
1.3 HWwmnynsc tena. Pabora u 2 0 2 5
JHEPTUs
1.2 JluHaMuKa CUCTEMBI 2 0 2 5
MaTepUaIbHBIX TOYEK
1.1 KunemaTuka MaTepualbHON 2 0 2 5
TOYKHU
3.3 TloCTOSIHHBIN dNEKTPUIECKHUIA 1 0 1 4
TOK
1 Mexanuka 12 0 12 30
HTtoro 32 0 32 79,8

4.2. Conep:xaHue TMCUMILUIMHBI, CTPYKTYPUPOBAHHOE MO pa3jieiaM (TeMam)

Kypc nexkunoHHbIX 3aHATHI

Ne HanmeHnoBanue Coaepixanue
pasaena / TeMbl
AU CHUITHHBI
4.6 ®wusnka aToMHOTO siipa | PasMep, cocTaB u 3apsiji aTOMHBIX siiep. 3apsiIoBOE M MacCOBOE

Y DJIEMEHTapPHBIX
YaCTHI]

yrcna. Hyknonsl. Jledhekt Maccel, sHEpTHs CBS3U Apa.
N3otomel. M306apel. Anepubie cunbl. Monenu siapa. SnepHbie
peaKUrH U UX OCHOBHBIE THUIIBL. LlenHas peakuus neneHus sapa.
TepmosiiepHbIil cMHTE3 aTOMHBIX saep. [lepcrekTuBEI AnepHOM
SHEpPreTUku. EcTecTBEHHAs U HCKYCCTBEHHAS PaIMOAKTUBHOCTD.
3aKOoH panoakTUBHOro pacnana. [Tpasumio cmemenus. [lepuon
nonypacnaaa. 3aKOHOMEPHOCTH paciajoB, U3TyUYE€HUE U €ro
CBOMCTBA. DJIeMEHTapHbIe YacTullbl. KocMudeckoe u3iydeHue.
Turbl B3aUMOICUCTBUAN 2JIEMEHTAPHBIX YaCTUL]. YacTUIIbI U
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anTuyactuipl. Knaccudukanus mukpoyacruil. ['unoresa
KBapKOB.

4.5

4.4

4.3

4.2

DIeMEHTHI KBAHTOBOU
MEXaHUKH

duzuka aroma

KBanTtoBbIe cBOlicTBa
CcBETa

BonnoBas ontuka

KopnyckynsipHO-BOIHOBOM fyanu3M. Bosssl ge bpoiiis.
CaotictBa BosH e bpoitins. CooTHOIIEHHE HEOTIPEIETCHHOCTEN
I'eiizenOepra. BomHoBast GyHKIMA U €€ CTATUYECKUI CMBICI.
Oobwee ypaBHenue llpenunrepa ams craliioHapHbIX
cocTosiHui. /IBrmkeHue cB000IHOM YacTUIlbl. ['apMoHnYecKkuii
OCLIMJUIATOP, MIEKTPOH HAa DHEPIETUYECKOM YPOBHE B aTOME,
JacThila B OECKOHEYHO TIy00-KOU «IOTEHIIUATBHOMN SIME)
OmnsiThl Pesepdopaa mo paccenBanuto [1-uactuu. [lnanerapuas
Mozens aroma. [loctynartsel bopa. KBantoBanue sHeprun u
MOMEHT HMITYJIbCA 3JIEKTPOHOB B aToMe. JInHEeHYaThle CIIEKTPhI
atoMoB. CriexTp aroma Bonopoaa 1o bopy. Ksanrossle uncina.
Crun sniektpona. CTpoCHHE IIEKTPOHHBIX 000JI0YEK CII0KHBIX
atoMoB. [Ipunnun ITaynu. [lepuoaudeckas cucrema 3J1€MEHTOB
J.. Menneneena.

TenioBoe M3JTyuyeHUE U €ro XapaKTEPUCTUKU. 3aKOHBI
U3Iy4YeHHUsl 4YepHOro Te-na: 3akoH Kupxroda, 3akon Credana-
bonpumana; 3akoH cMemenus Buna. ®opmyna Panes-/lxunca u
[Inanka nis CEKTPaIbHON MIIOTHOCTH SHEPrETUUECKON
CBETUMOCTH 4epHOro tena. Ontudeckast IMPpOMETPUSL.
TennoBble ncTouHukH cBeTa. Buabl poTosddexra. 3akoHbI
BHemHero ¢orodddekra. ['umoresa DitHmTeliHa. YpaBHEHHE
DiiHmTeHa uig BHelHero ¢poroaddekra. [Ipumenenue
dotorddekra B rexanke. Macca u ummyiise potoHa. JlaBneHue
cera. D¢ ¢ext Komnrona. EqMHCTBO KOPIYCKYIISIPHBIX U
BOJIHOBBIX CBOMCTB 3JIEKTPO-MarHUTHOT'O U3JIY4YEHHUS.

Caer Kak 3nekTpoMaruuTHas BonHa. [lkana
AJIEKTPOMAarHUTHBIX BOJIH. MOHOXPOMAaTHYECKUE BOJIHBI.
IIpocTpaHcTBEHHAs U BpEMEHHAsA KOTEPEHTHOCTb.
WNuTtepdepennus. Meroas! HaOIIOAEHNS UHTEPPEPEHIINU.
Konbua Hetotona. [Ipumenenne narepdepeHnnu cera.
Hudpaxius csera. [Tpunuun I'toiirenca-®penens. Meton 30H
Openens. Judpakuns OpeHens Ha KPYrJioM OTBEPCTHH U
nucke. {udpakuus Opayurodepa Ha menu. Judpakims
@payHnrodepa Ha TUPPAKLIUOHHON peleTke.
[IpocTpancTBeHHas AU paKkIMOHHas peleTka. Pazpematomas
CIOCOOHOCTh TU(PAKIMOHHOMN PEeIIeTKH, ONTUYECKUX
nipubopoB. [lonspusamnus ceera. EcrecTBeHHbI 1
NOJIApU30BaHHbIN cBeT. [lonspusanus cBeTa Npyu nNajJeHuu Ha
TPAHMILY pa3Jiena IByX AUAJIEKTPUKOB. SIBiIeHNE TOIHON
nossipusanuu. Yroia bprocrepa. [[BoiiHOE JydenpeoMIeHUE B
ONTUYECKU aHU3OTPOIHBIX cpenax. Bpamenue niockoctu
MOJIAPU3aLlUU B ONITUYECKU aKTUBHBIX Cpefax.
[ongpuzannonHsie TpruOOPH! (MPU3MBI U MOISAPOUIBI). AHAIN3
MIOJIAPU30BAHHOTO CBETA. B3anMopelicTBHE CBETA C BEILIECTBOM.
Hucnepcus cBera. DNeKTpoHHAas Teopus aucnepcun. Paccesnue
cserta. [lornomenue caera.

4.1

I'eomerpuueckas
OTITHKA

OCHOBHBIE 3aKOHBI ONITUKU: 3aKOHBI IPSIMOJIMHENHOTO
pacnpocTpaHeHusl, OTPaKEHUs, PETOMIICHUSI.
LlenTpupoBaHHasl ONITHYECKAs CHCTEMa, COOMparouias u
pacceuBaronias IuH3bl. PopMyiia TOHKOU JIMH3BL. 3epKaa:
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miockue u chepudeckue. [lomydenne n300pakeHui ¢
MOMOIIIBIO JIMH3 U 3epKall. OnTHYecKue npruoopsl: JIymna,
MHKpPOCKOT, Teseckon. OCHOBHBIE ()OTOMETPHUYECKHE BETMUNHBI
u ux equHuLbl. [loaHOe BHyTpeHHee oTpakeHue. AOCOIIOTHBII
Y OTHOCHUTEIIFHBII MTOKA3aTeNN MPEIOMIICHHS CPEI.

OnTuka u atoMHasi pu3nKa

3.6

DNeKTpOMarHuTHbHIE
Kose0aHusl.
[TepemenHbIl TOK

3akonbsl OMa B e EPEMEHHOT0 ToKa. D (HEKTUBHbBIE
3HAUYEHMS TOKA U HANPsHKeHUsl. MOLTHOCTB, BIJIEsIeMasi B LIETIH
MIEPEMEHHOT0 TOKa. Pe3ucrop, KoHAeHcaTop, KaTyllKa
WHJIYKTUBHOCTH B LIETIH IIEPEMEHHOr0 ToKa. Pe3onanc
HanpspkeHUH U TOKOB. CoOCTBEHHBIE U BHIHYXKICHHbBIE
KosebaHus. YpaBHEHHE COOCTBEHHBIX KOJIEOAHHIA.
ABToKkoJiebaTenbpHbIe cucTeMbl. KoebaTenbHbIi KOHTYP.
Pe3onanc, 1o6potHOCTh KOHTYpa. Dopmyrna TommcoHa.
Ammntyna u dasza konedbanuii. CiokeHHe rapMOHHYECKUX
konebanuit. OCHOBBI Teopur MakcBesia st
3JIEKTPOMArHUTHOrO noJjsi. Buxpesoe anexkrpuyeckoe nose. Tok
CMelIeHUs. Y paBHeHUsT MakcBeuia sl 3JEKTPOMArHUTHOTO
moJis. DIeKTpoMarHuTHele BoiIHbL. Juddepennmansuoe
ypaBHEHUE JICKTPOMArHUTHOM BOJIHBI. DHEPT U
3JEKTPOMAarHUTHHIX BOJIH. BekTop YMoBa-IloliTunra.

3.5

DJIeKTpOMarHuTHas
WHIYKIUS

OmneiTel Dapanes. SIBneHne 3€KTPOMarHUTHON MHIYKLUH.
3aKoH 3JeKTpOMarHuTHOM uHaykiuu dapanes v npaBuiio
Jlenua. BpalieHne paMKu B MarHUTHOM I1oJie. I'eneparop
IIEPEMEHHOT0 TOKa. IHAYKTUBHOCTBH KOHTYpa. SIBlIeHHE caMO-
WHAYKIUH, B3aUMOMHIYKIMU. [IpuHImn paboTsl
TpaHnchopmaropa. JHeprus MarHuTHOro nostst. [LmoTHoCTh
JHEPIUH.

3.4

MarauTHBIE SBICHUS

MarauTHOE NOJIE U €r0 XapaKTePUCTUKH: UHIAYKIIHS,
HaIpsHKEHHOCTh MarHUTHOTO 1oJsl. 3akoH buo-Caapa-Jlamaca
U €r0 NTPUMEHEHHUE K pacyeTaM MarHUTHBIX MOJIEN NPsIMOTO U
KPYTrOBOI'0 TOKOB. 3aKOH MOJIHOTO Toka. Cuita Ammepa.
BsaumopeiictBue napannenbHbix TokoB. Cuna Jlopenina u ee
NposiBJICHUE. JIBUKEHUE 3apS)KEHHBIX YaCTHUL] B MArHUTHOM
1oJje. Y CKOPUTEIH 3apSKEHHBIX YacThll. MarHUTHBIN OTOK.
Teopema ['aycca 1ist MarHUTHBIX TIOJIEN. BUTOK C TOKOM B
MAarHUTHOM T0Jie. MarHuTHBIE TOJISI COJICHOU 1A, TOPOU Q.
MarsuTHoOe€ 10JI€ B BelecTBe. HaMmarHnueHHOCTb.
JuamarneTusm, napamarHeTusm, (peppo-mMarueTusm.
MarsHuTHBII THCTEPE3UC

3.2

DNEeKTpUYECKU TOK B
Pa3IMYHBIX cpenax

Toxk B metamax. [Ipupona HocuTenel Toka B METaJLJIaXx.
OCHOBHBIE MOJIOKEHHS KITACCHYECKON TEOPUU
ANEKTPONPOBOAUMOCTH MeTaoB. PaboTa BhIX0/a SJIEKTPOHOB
n3 Metaia. Tok B BakyyMe. DMUCCHOHHBIE sIBICHUS. Buibl
3JIEKTPOHHOW 3MHUCCUHU U UX NpUMEHEHHE. TOK B ra3ax.
Honm3anms razo. HecamocTosSTENBHBIN U CAMOCTOSTEIHHBIN
pa3psasl. Mcnonb3oBaHue ra30BOro pa3psaia B TEXHUKE.
[ToHsiTHE TIITa3MBI M €€ UCITOIB30BaHUE B TEXHUKE. JIazepHbie
HCTOY-HUKU U3NydeHus. TOK B pacTBOpax U pacruiaBax
ANEKTPONUTOB. 3akoH OMa ISl 3JE€KTPOIUTOB. 3aKOH
anektpoausa Papazaes. Mcrnoab30BaHKE 3JIEKTPOIIN3A B
TeXHUKE. TOK B MOJTYITPOBOTHUKAX. DIIEMEHTHI 30HHON TEOPUHU
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MPOBOAMMOCTH. Bubl HocuTenel Toka B MOJIYIMPOBOAHUKAX U
TUIBI TPoBOAMMOCTH. COOCTBEHHAs! 1 IPUMECHAs
MIPOBOAMMOCTH. Bubl MOIYNPOBOIHUKOBBIX MPUOOPOB (MO,
TPaH3UCTOP, (HOTO- U TEPMOPE3UCTOPHI, CBETOAMUOI, JIa3ep) U
MIPUHIIMIIBI UX UCTIOJIB30BaHUS B DJIEKTPOHHBIX YCTPOUCTBAX.

3.1

2.3

9JI€KTpOCTaTI/IKa

JIBa BHUJ1a AIIEKTPUYECKUX 3apsAa0B. [JuCKpeTHOCTh 3apsa.
3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsija.
DnekTpocTaTuyeckoe notie. 3akoH Kynona. Hanps>keHHOCTB
aeKTpudeckoro noii. Ilone roueunoro 3apsana. [Ipunnun
cynepno3uiuu nojiei. [lotok HanpspkeHHOCTH. Teopema
Octporpaackoro-I"aycca ais 351€KTpoCTaTUYECKOTO 10JIS B
Bakyyme. PaGora nepemenieHus 3apsijia B 2JIEKTPOCTATUYECKOM
110JI€; OTEHLIMAJ, Pa3HOCTb MTOTEHLIUAIOB. CBSA3b MEXIY
HaIPsHKEHHOCTBIO U OTeHIManoM. [loTeHuumanbHOCTh
3JIEKTPOCTATUYECKOTO Mo nmons. urnoabHbIii MOMEHT,
MOJISIPU30BAaHHOCTh. Tumnbl An3nekTpuKkoB. [lonspuzanms,
JURJIEKTPUYECKAs IPOHUILIAEMOCTb. DJIEKTPUUECKOE CMEILIEHUE.
Teopema Octporpazackoro-I'aycca uist mojst B JUAIEKTPUKE.
VYcnoBus Ha rpaHuIle IBYX JUAJIEKTPUKOB. CErHETORIEKTPUKH.
[IpoBOHMKY B 3NEKTPUUECKOM MOJIE. DIEKTPOEMKOCTb.
Konnencaropsl. CriocoObl coeTMHEHHUS KOHIEHCATOPOB.
DHeprus 3apsyKEHHOI0 IPOBOJHUKA, KOH/IEHCATOPa. DHEPrUs
NEKTPOCTATUYECKOT0 1oJisl. [I10THOCTH 3HEprum.

3ﬂeKTpI/I‘{eCTBO U MAarHeTu3imM

PeanbHbIe Ta35I,
YKUJIKOCTH U TBEPJIbIE
Tena

Peanbuble rasel. Haceimennsiil nmap. Kputuyeckoe cocTosHUE.
VYpaBHenue Ban-nep-Baansca. BHyTpeHH:s dHEprus peabHOro
raza. JKuaKocTtu, iX OCHOBHbIE CBOMCTBA. MOJIEKYIISIpHOE
JIaBJICHUE U TIOBEPXHOCTHOE HaTskeHue. KanwuisipHeie
sBieHus. Kpucramiueckue, ;xukue u aMmopgHbIe Tela.
@da30Bble IEPEXOBL.

2.2

2.1

OCHOBBI
TePMOIUHAMUKHU

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOUN Teopun

Tepmoaunamuueckast cuctema. TepMoIMHAMAYECKOE
paBHoBecue. [lapamerpsl cocTosiHus. BHyTpeHHSss1 sHEprHUsL.
BsaumopeiictBue TepmoinHaMudeckux cuctem. Padora u
TEIUI0Ta Kak (hOpMbI OOMEHa SHEPTUel MEXTy CUCTEMaMH.
KBazucrarnueckue npoueccsl. [Ieppoe Hauaio
TepMoauHaMUKU. [IppuMeHeHune nepBoro Hayana
TEPMOJMHAMUKH K U30mporeccaM. TermroéMKOCTb.
Anmabarudeckuii mpouecc. [lomutponuueckwii mporecc.
Bropoe nauano tepmoannamuku. OOpatumMble U HeoOpaTUMbIE
npoueccsl. Ternosslie MmamuHbl. Hukn KapHo. Teopemsl Kapho.
Peanbubie nukisl. HeocymecTBUMOCTh BEUHBIX JIBUTATEINIECH.
Ourtponust. [IpuBenénnas temnora. 3aKkoH BO3pacTaHus
sHTponuu. CTaTUCTHYECKOE UCTOJIKOBAaHME BTOPOIO Havasa
tepmoauHamuku. Teopema Hepuera. HegoctuxkumocTs
abCOIIOTHOTO HYJIS

MonekynapHO-KMHETUYECKask TeOpUs BemecTBa. MaeanbHblil
ra3. OnbITHBIE 3aKOHBI UJICAJTLHOTO Ta3a. Y PaBHEHUE COCTOSHUS
raza. YpasHenue Knaneiipo-Ha-MenpeneeBa. 3akoH /{anbToHa.
3akoH ABoragpo. AGCONIOTHAS IIKaa TeMIIepaTyp.
Pacnpenenenue ckopocreil MoJieKy1 o MakcBeUTy U €ro
OTIBITHOE TIOATBEpKAeHUe. bapomerpuueckast popmyna.
Pacnpenenenue bonbimana. SIBnenne nepeHoca B
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TEPMOJIMHAMHYECKIX HEPAaBHOBECHBIX CHCTEMAX,
TEIUIONPOBOAHOCTh Ta30B, TU(PQy3Hs, BI3KOCTb.

1.6

MouJexkyasipHas ¢pusnka

Mexannueckue
KOJIEOAHUA U BOJIHBI

U OCHOBBI TCPMOJIMHAMUKH

I'apmonunueckue xonedanus. CKOPOCTh U YCKOPEHUE MPU
rapMOHUYECKOM KoJie0aHUM; Iepuol, 4acToTa, paza
Kosnebanuid. Cuiia ¥ SHeprus Mpu rapMOHUYECKUX KOJIEOaHHSIX.
[Ipocreiinme MmexaHnueckue KojaeOaTeabHble CUCTEMBI:
MaTeMaTHYeCKUH, PYKUHHBIA, (PU3NIECKUN MASTHUKH.
VYpaBHeHHE CBOOOIHBIX U BBIHYKJICHHbBIX KOJIE€OaHU.
Pe3oHanc, ero posb B TEXHUKE. YTIPyrye BOJIHBL. 3ByKOBbBIE
BOJIHBI.

1.5

1.4

1.3

MexaHuka )XKUIKOCTEN U
rasos

JnHamuka
BpallaTeIbHOI0
JBUKEHUSI TBEPAOTO
Tena

Nwmnynec Tena. Pabora
U DHEprus

JBr>xeHue B )kuaKoCTH U raze. 3akoH Ilackansa. Cuna
Apxumena. Hecxxumaembie KuakoCTU. JBUKEHUE )KUIKOCTH.
VYpaBHEHHE HENIPEPBIBHOCTH CTPYU. Y paBHEHHE bepHysuin.
Bsi3kue xuakoctu. JlaMuHapHOE ¥ TYpOyJICHTHOE TCUCHUSI.
Cuuibl COPOTUBIIEHUS B BA3KOW XKUAKOCTH. J[BI>KEHME TBEPIbIX
TE€J B )KUJI-KOCTH U Tas3e.

Bpamenue tBepioro tesa. MoMeHT nHepUUH. MOMEHT CHUJIBI.
MomeHT uMITyJIbca OTHOCUTENBHO OCH BpaiieHuss. OCHOBHOM
3aKOH JMHAMHUKU BPalIaTEIbHOTO IBHXKEHHS. 3aKOH
COXPAHEHUA U U3MEHEHUS MOMEHTA UMITYJIbCA.

Nmnynbe Tena. 3akoH COXpaHEHUs UMITYJIbCa. 3aKOH JIBUKEHUS
1eHTpa mMacc. PeaktuBHOe ABmkeHue. PaboTta cuisbl.
MomHocts. Kunetnueckas v moTeHIuaibHas SHEPTruu. 3aK0H
COXpaHEHHUs MexaHn4yeckou sHepruu. KoHcepBatuBHbie U
HEKOHCEpBaTUBHbIE CUJIbl. BHYTpeHHss sHeprus. BeeoOmmumii
3aKOH COXPaHEHUsl SHEPTUH.

1.2
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3.3

HI/IHaMI/IKa CHUCTCMbI
MaTCpHaJIbHBIX TOUCK

Kunematuka
MaTepUaJIbHON TOUKHU

TlocTostHHBIHI
AIEKTPUUECKUN TOK

HNuepumnansHbie cuctembl oTcuera. Macca. 11epBsiit 3akoH
Herotona. Cuia. Bropoii 3akon HetoToHa. YpaBHeHue
JBU>KEHUS MaTEpUaIbHOM TOUKU. Tpernii 3akoH HeroToHa.
Cnosxenue cuil. [IpuHIIMI OTHOCUTENBHOCTH, TPpeoOpa3oBaHUs
lNanunes u Jlopenua. CrneacTBus U3 HUX.

Cunsl B mpupone. Cuna tpenus. Koagpduuuent tpenus. Cuna
ynpyroctd. 3akoH ['yka. 3akoH BceMupHOro Tsarorenus. Cumia
TskecTd. Bec. HanpsixeHHocTh noiist rpaButanuu. [loustue o
HeBecoMocTu. KocMuueckue ckopoctu. HemnepuuanbHubie
cucteMbl orcueTa. CHITbl HHEPIIUH.

Mexanuyeckoe aBmxeHne. MarepuansHas Touka. Cucrema
orcuera. Paguyc-Bektop. BekTOpsl nepeMenienus, CKOpocTu U
yckopeHus. Onucanue JBUKEHHS TOUKHU: IPSIMOIUHENHbIE
paBHOMEpPHOE U paBHOYCKOpeHHOE. [ paduKku myTH U CKOPOCTH.
JIBukeHue Tena o okpykHoctu. HopmansHoe,
TAHTE€HI[MATIBHOE U MOJTHOE YCKOPEHUS IPU KPUBOJIMHEHHOM
nBukeHnH. KnHemaTuka BpalaTenbHOTro ABM)KEHUS. Y TII0Bast
CKOpPOCTb U YIJI0BO€ ycKopeHHue. CBsA3b JMHENHBIX U YTIIOBBIX
BEJIMYHH.

[TonsiTue 06 snexTpuyeckom Toke. IlocTostHHBIN
anekTpuyeckuil Tok. Cuna to-ka. IlnoTHOCTE TOKA
npoBoaUMOCTH. 3akoH OMa I y9acTKa 1enu. DIeKTpo-
IIPOBOAMMOCTS, conpotusieHue. [locnenoBarensHoe n
napajuleJibHOe COeIMHEHUE IPOBOIHUKOB. TemnepaTypHas
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MexaHuka

Kypc nmaGopatopHsix 3aHsITHI

3aBHCHUMOCTH COIIPOTUBIICHUH. Y CIOBHS CYIIECTBOBAHUS TOKA.
HcTounnky Toka. DJIEKTPOABUIKYILAS CUJIa NCTOYHUKA. 3aKOH
Owma 117151 HEOJTHOPOTHOTO y4acTKa U moJiHoi uenu. [IpaBuna
Kupxroda u ux npakruyeckoe npumeHenne. Pabora u
MoiHocTh Toka. KITJI uctounukos. 3akoH Jxoyns-Jlenua.
3akon Oma u J[xoymns-Jlenna B nuddepenimansaoit popme.

Ne HaumenoBanue Conep:xkanue
pa3aeJia / TeMbl
AUCHHUILINHBI
4.6 ®uzuka atomHoro sapa | Ilonarue «cnektpy». dusnueckue 0CHOBBI 00pa30BaHUS
U DJIEMEHTAapHBIX yacTull = cnekTpoB. Cnektp Bopopoaa. Mccnenosanue cepun banemepa.
YCTpolcTBO ¥ IPUHIUIT JEHCTBUSA SKCIIEPUMEHTAITBHON
yCcTaHOBKH. [10psiIOK M3MEpEHUs U OLICHKA ITOIPELIHOCTEH.
4.5  DnemMeHThl KBaHTOBOU Wzyuenne nudpakunu OpayHrodepa. Y CTpoicTBO U IPUHIHIT
MEXaHUKHU JEICTBUS SKCIIEPUMEHTAJILHON ycTaHOBKH. [lopsinok
M3MEPEHMS U OLIEHKA NOrpeIHocTel. M3ydenue noasspusanuu
cBeTa. Y CTPOMCTBO U MPUHILIMI JEHCTBUS SKCIIEPUMEHTAIBHON
ycTaHOBKU. [Topsmok n3MepeHns U OLEHKA MOTPEIIHOCTEM
4.4  ®wuszuka aToma Onpenenenue JUIMHBI BOJIHBI C TOMOIBIO KoJiel] HproToHa.
Y CTpONCTBO M IPUHLIKII AEUCTBUS SKCIIEPUMEHTAIILHOU
ycTaHOBKU. [Topsmok n3MepeHus U OLEHKA MOTPEIIHOCTEM
4.3 KsaHTOBBIE CBOWCTBA CBer u ero 0CHOBHbBIE XapaKTEPUCTUKU. MeTo bl
cBeTa ONPEIEICHUS JUIMHBI CBETOBOM BOJIHBI. Y CTPOMCTBO U
MIPUHLIMII JEHCTBUS KCIIEPUMEHTAIBHON ycTaHOBKU. [lopsimok
M3MEPEHMS U OLIEHKA MOTPEIIHOCTEN
4.2 BonHOBas onTHKa JInH3BI, OCHOBHBIE XapaKTEPUCTUKU. POpMyIIa TOHKOU JIMH3HI.
YCTpoUCTBO U NIPUHIUIL ACHCTBUSA SKCIIEPUMEHTAIILHON
ycTaHOBKH. [Iops0K M3MepeHus U OLIEHKA MMOIPEIHOCTEN
4.1 T'eomerpuyeckas ontuka I[lokasaTenb nmpeaoMIIeHUs BEIIECTB. Y CTPOMCTBO U IPUHLIUIT
JNENCTBUS DKCIIEPUMEHTAIIBHON YCTaHOBKU. I1opsnok
M3MEPEHMS U OLIEHKA IOTPEIIHOCTEN
4 | OnTuka u aTOMHas pu3nka
3.6  DrexTpoMarHUTHBIE ®eppomarHeTuku. OCHOBHBIE CBOICTBA U XapaKTEPUCTHUKHU.
Kosie0aHus. YCTpoUCTBO U NIPUHIUIL ACHCTBUSA SKCIIEPUMEHTAIIBHON
IlepemeHHBI TOK ycTaHOBKH. [Iops0K M3MepeHns U OLIEHKA ITOIPEIIHOCTEM.
N3yueHue XxapakTEpUCTUK NEPEMEHHOIO TOKa
3.5 DrnexrpomarHuTHas MarsuTHO€ MOJIe U €r0 XapaKTepUCTUKU. MarHuTHoe noiie
WMHIYKIUS 3eMsid. MeToabl ero u3MepeHHus. Y CTPOMCTBO U IPUHIIKIL
JIEWCTBUA SKCIIEPUMEHTAIBHON yCTaHOBKU. [Topsaok
MU3MEPEHMS U OLIEHKA IOTPEIIHOCTEN
3.4 MarHuTHbI€ SIBICHUS 3aBHCUMOCTb COITPOTUBIIEHHSI MATEPHAIIOB OT TEMIIEPATYPBHI.
Meroas! ero n3mepenus. Mzyduenue 3aBucumMocTu
COIIPOTUBIICHUs OT TEMIIEPATYPbI
3.2 DnexTpuyecKHii TOK B ITonsiTHe «conpoTuBIeHUE». METONBI €r0 U3MEPEHHUS.
pa3INYHBIX cpeaax [TapamienpHOE M IOCIENOBATENBHOE COETUHEHUE
MPOBOJHUKOB. Y CTPOMCTBO U IMPUHIIUIT JECHCTBUSA
JKCIIEPUMEHTAIBHON yCTaHOBKU. [lopsanok n3mepenus u
OLICHKA [TOIPELIHOCTEN
3.1 DnekTpocTaTtuka DIEKTPOCTaTUUECKOE MOJIE — OCHOBHBIE XapaKTEPUCTHUKHU.
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Bo3MokHOCTB rpaduueckoro npeacTaBiIeHns CUIIOBBIX JTMHUN
3JIEKTPOCTATHUYECKOTO MO, Y CTPONCTBO U IPUHLIMII 1EHCTBUS
JKCIIEPUMEHTAILHON yCcTaHOBKHU. [Topsanok usmepenus n
OLICHKA [TOIPEIIHOCTEN

3 DJeKTpHYecTBO U MATHETHU3M
2.3 | PeanbHbIe ra3wl, Onpenenenye BIaXXKHOCTH BO3/1yXa. Y CTPOMCTBO U IPUHLIUIT
KHUIKOCTHU U TBEPBIC JEICTBUS SKCIIEPUMEHTAILHON ycTaHOBKH. [lopsinok
Tena M3MEPEHMS U OLIEHKA IIOTPEIIHOCTEN
2.2 OcHOBBI IToHsATHE TOBEPXHOCTHOIO HATSKEHUS KUIAKOCTH . MeTobl
TEPMOJUHAMUKHU €ro U3MEepEHHUs. Y CTPOMCTBO U IPUHLIUII ACHCTBUS
JKCIIEPUMEHTAIBHON yCTaHOBKU. [Topsanok nsmepenus u
OLICHKA ITOIPEIIHOCTEN
2.1 | OCHOBBI MOJIEKYJIIPHO- [ToHATHS TEMIIOEMKOCTB, YAEIbHAS TEINIOEMKOCTb. MeTo bl
KMHETUYECKOU TEOpUHU U3MEPEHUS ITUX BEJIMYUH. Y CTPOMCTBO U IPUHIIMII 1EHCTBUS
JKCIIEPUMEHTAILHON yCTaHOBKHU. [Topsanok usmepenus n
OLICHKA ITOIPEIHOCTEN
2  Moaekyasipaasi pu3nka u OCHOBbI TEPMOIHHAMUKHU
1.6 Mexanuueckue Omnpenenenue ko3 duiueHTa TpeHus MOKOs U CKOJIbXKEHUS.
KOJ1e0aHus U BOJIHBI Y CTpOUCTBO U IPUHLUII ACHUCTBUSA SKCIIEPUMEHTAIBHON
ycTaHOBKH. [Tops 1ok M3MEpEHHUs U OLIEHKA OIPEHIHOCTER
1.5 Mexanuka xuakocteit 1 M3yuyenue 3akona ['yka. YcTpoilcTBO v mpUHLUT JeCTBUSA
rasoB JKCIIEPUMEHTAIBHOM yCTaHOBKU. Ilopsanok nsmepenus u
OLICHKA IO PEIIHOCTEN
1.4 Jlunamuka N3y4yeHne 3aKOHOB COXPAHEHHUS UMITYJIbCA U DHEPTUU.
BpAILATEIILHOTO YCTpOoUCTBO U IPUHLMUIT ACHUCTBUSA dKCIIEPUMEHTAIIBHON
JBUKEHUSI TBEPAOTO ycTaHOBKH. [Topsiok n3MepeHns 1 OLleHKa MOIPEIHOCTER
Tena
1.3 Wmmynbc Tena. Pabora m | M3ydeHue 3aKOHOB PaBHOMEPHOTO U PABHOYCKOPEHHOTO
JHEPIus JBIKEHHUS. Y CTPOMCTBO U INPUHLIUII JEHCTBUS
JKCIIEPUMEHTAIBHON yCTaHOBKU. [lopsanok n3mepenus u
OLICHKA ITOIPELIHOCTEN
1.2 JlunamMuKa CUCTEMBI JlunaMuueckuii crmocod ompeneneHruss MOMEHTa WHEPIIUHU TeJ C
MaTepuaibHBIX TOUYEK HCIIOIb30BAHUEM OCHOBHOTI'O 3aKOHA IMHAMUKU
BpaLaTEIbHOTO IBU)KEHUS TBEPABIX TEI. Y CTPOMCTBO U
MIPUHLUI JEHCTBUS DKCIIEPUMEHTAIBHON YCTaHOBKHU. Ilopsnok
M3MEPEHMS U OLIEHKA IOTPEIIHOCTEN
1.1 Kunemartuka [IpuHumn padboTel M3MepUTENbHBIX ycTpoicTB. [lkana
MaTepualbHOU TOYKU Honuyca. YcTpoiicTBO U IpUEMBI UCIIOJIB30BAHUS
mranrerupkysst [HT-1, [II-2. MukpomeTpuueckas 1mkania,
IIPUEMBI U3MEPEHUST MUKPOMETPOM.
3.3  TlocrosHHBII [TonynpoBonHuKH. OCHOBHBIE XapaKTEPUCTUKH.
BJIEKTPUYECKHUIN TOK [TomynpoBOAHUKOBBIN AH01. BO3MOXHOCT HCClie10BaHUE
BOJIbT-aMIIEPHOU XapaKTEPUCTUKHU ITOITYIIPOBOIHUKOBOIO
oaa Y CTpOMCTBO U MPUHIIUIT AEHCTBUS SKCIEPUMEHTATBHOMN
ycTaHOBKHU. I1opsiioK u3MepeHus U OLIEHKA MTOIPEIHOCTEN
1 MexaHnuka

10



