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COCTABHUTEJIH:

Anestuna Bacunsepna Cunopenxo, npogeccop kadeaprr hpusuku Benopycckoro
T'OCYNapCTBEHHOTO YHHBEPCHTETA, AOKTOp TEXHUYECKUX HAYK, HOLIEHT.

Taresna ITetpoBHa SIHYKOBHY, JOLEHT Kadenpsl puznku Benopycckoro rocyzaapcr-
BCHHOTO yHUBEPCHTETa, KaHAHAAT GH3HKO-MATEMATHYECKIX HayK, JOLIEHT.

PELIEH3EHTABI:

Kadenpa ¢pusuxu Yupexnenus o6pasosanus «benopycckuii rocynapcrsenbri
TEXHOJIOTHYECKHH YHUBEPCUTET»;

HBan Pomanosud Nynakos, npodeccop kadenpsr o6meit ¢usnku pusuyeckoro ¢a-
Kynsreta benopycckoro rocynapersennoro YHHBEPCHTETa, JOKTOP GH3UKO-
MaTeMaTHIeCKHX Hayk, mpodeccop.

PEKOMEHJOBAHA K YTBEPXKJIEHHIO B KAYECTBE THIIOBOM:
Kadenpoii ¢puzuxu haxyneTera panuodusnky 1 /IEKTPOHHKH benopycckoro rocy-
AApCTBEHHOTO YHHBepCHTETa (poTokoa Ne 2 ot 18 ceHTA6ps 2005 roxa);

Hay4no-metomuuecknm coperom Benopycckoro rocynapcreennoro YHHBEpPCHTETA
(mpotokoin Ne 1 ot 01 Aexabps 2008 r.);

Hay4uno-metoauyeckum cosetom mo CneuHanbHOCTH 1-31 01 01 Bronorus
Y4e6Ho-MeToarYecKoro 06 e MuHeHHS By30B Pb no €CTECTBEHHOHAYYHOMY
obpazoBanmio (mpotokon Ne 6 ot 23 Aekabps 2008 r.);

Hay4no-Metoauueckum cosetom o cnenuaneHocTAM 1-33 01 01 Broskonorus u
1-33 01 02 I'eoskonorus Y4e6Ho0-MeTouuecKoro 06be uHeH S BY30B Pb no
SKOJIOryieCKoMy 06pa3oBaHHIO (IpoTokoa Ne 5 ot 23 Aexabps 2008 r.).

OTBeTcTBEHHEII 32 peaakuuio: AneBTrHa BacuibeBHa Cunopenxo.
OTBeTCTBEeHHBI 3a BBIIYCK: AJleBTHHA BacuiibeBHa Cunopenxo.



MOSICHUTEJIBHAS 3AITUCKA

dusuka gBiAsgercs ONHOM H3 (yHIaMEHTAJIbHBIX €CTECTBEHHBIX Hay4HBIX
nucuuinH. OHa Mo3BOJIsAeT Ha OCHOBE OTKPBITHIX M PA3BUTBIX €IO 3aKOHOMEPHOCTEM
pacIIMpUTh ¥ YIIyOHTh Hall¥ MO3HAHWA O NPHUPOAS, OTKPHIBACT TIEPCIIEKTUBBI
JabHeNIIero pa3BUTHs HAayYHBIX HANpAaBICHWH KaK B ¢usnke, Tak B OHOJOTHA H
SKOJOTHH. PU3MUeCKHe MNPEICTABIECHHs U METONBl HCCIEAOBaHHUH CIIOCOOCTBYIOT
Pa3BUTHIO TAaKUX AMCLMIUIMH KaK MOJIEKYJIspHast 6MONOrHsl, FfeHeTUKa U Al APYTHX.

OcHoBHas 3ajada Kypca — H3ydeHHe OCHOBOIOJIAraiollnx pasiciioB obmen
dusuky, Qopmupyomux GyHIAMeHTalbHYIO M  HPaKTHYECKYIO IIOJITOTOBKY
Guonoros. TumoBas @porpaMma COCTaBjieHa Ha  OCHOBE TpeGoBaHHM
06pa30BaTENLHOIO CTAHAAPTA B COOTBETCTBAH C COBPEMEHHBIM METOI0JIOTHICCKHM %}
HAYYHBIM COJIEpKaHMeM Kypca o0mell GU3uKH, C y9eTOM OIBITa ero NperiofaBatii B
Be/LYLIUX By3ax GIIDKHEro 3apy0exbs.

OCHOBHBIMM LEJIIMH HM3YYEHMs ABISIOTCS: CGHOpPMUPOBATH y CTY[CHTOB
NpeACTaBlIeHHss O INPHHIHMIAX K 3aKOHaX u3KKK, O3HAKOMHUTH C OCHOBHBIMH
GU3NYECKUMH SBICHUSAMH, METOJaMH HX HaGMIOACHHUS H JKCIEPHMEHTAIBHOTO
yccaenoBanns, chOpMHUpOBAaTh y CTYJAEHTa OINpEeJENeHHBIC HABBIKM M yMCHUA
3KCIIEpMMEHTAIBHON pabOTHl C HCIONB30BAaHUEM COBPEMEHHOH anmapaTypsl H
MHPOPMALIMOHHBIX TEXHOJIOTHH.

B pe3ynbTaTe W3y4eHHs AUCHUILIMHBL 00y4aeMbIi JTOIDKEH:

3Hamo:

- OCHOBHbIE PHHIUIB ¥ 3aKOHOMEPHOCTH (HPU3UIECKUX sIBJICHMHA MEXaHHUKH,
TepMOJMHAMHKH, dJIEKTPUYECTBA, MATHETH3Ma, xoyie0aHui ¥ BOJH, ONITHKH, aTOMHON
¥ siiepHON QU3NUKK B X MAaTeMaTHYECKOE BHIPKECHUE;

- mpencTaBieHus O GM3MUECKMX MOZENSX W THUIOTe3aX, IpaHUl@AXx MX
IPUMEHEHHH;

- MeTOmBl DJKCIEPUMEHTAIBHOrO HCCIeNoBaHus —(u3MIecKux SIBJICHHUH,
M3MepeHHi GU3NYECKHX BEJIUYHMH, AJITOPHTMBI KOMITBIOTEPHOM 00pabOTKH U aHAIU3a
pe3yNBTaTOB IKCIIEPUMEHTA

ymemb:

- TpUMEHATh  METOIBl  TEOpeTHYeCkoro  H 3KCIIEPHMEHTAIBHOTO
MCCeNOBAaHAN  (DU3MUECKUX 3aKOHOMEPHOCTEH MPH H3YUCHHM CIEHHMATBHBIX
Guonornueckux  gucimmiue  “buodusuka’,  “bBuoxumus’, “MonexynsipHas
ouonorus” U APYTUX;

- WMCIIONIB30BATh METOIBI M CPENCTBA KOJIMYECTBEHHOH OLECHKH GbU3NUECKUX
3aKOHOMEPHOCTEH B MPUKIIA/HBIX 3a7a4ax OHOJIOTHH;

- HCIONB30BaTh (YHAAMEHTAJbHBIE 3aKOHBl (U3MKM M HX TPOABICHUS B
GUONOrMUEeCKHX [MpPOLECCaX U SBIEHMAX Ui pelleHHs KOHKPEeTHhIX 3ajad B
NpaKTHYECKOH NeATENIbHOCTH.

IIpenonaBaHKe Kypca NPOBOAMTCS 110 MOIYJILHOMY NPUHIMILY € BBIZIEJIEHUEM
SATH OCHOBHBIX MOyt (6110KOB):

1. MexaHuKa;

2. MorexyspHas QU3MKa;

3. DneKTpu4YeCcTBO U MarHeTU3M;



4. Onruka,

5. CtpoeHue aTOMa M aTOMHOT'O A11pa.

[Ipd 4YTEHWH JIEKLMOHHOro Kypca HeoOXOAMMO TNPUMEHATE HAIJLIIHBIE
MaTepHanbl B BuJe TaONHIl, CXeM, AMarpaMM H JEMOHCTPAUMOHHBIX PHCYHKOB,
Mojeneli, BHAeOMAaTepHaNbl, a TaKXe HCIONb30BaTh KOMIBIOTEPHBIC CPCICTBA
o6yueHHs IS IEMOHCTPALMK CIaH/I0B, IPe3eHTalHH.

Jns OopraHM3allMk CaMOCTOSTENBHOW paboThl CTYIEHTOB IO KypCy CIELyeT
HCIOJIb30BaTh COBPEMEHHBIE HH(MOPMALMOHHbIE TEXHOJIOTHH: Pa3MECTHTh B CETEBOM
JOCTyIlE KOMIUIEKC Y4YeOHBIX H y4eOHO-METOAMYECKMX MaTepHajoB (mporpamma,
METOIMYECKHE YKa3aHHsd K JabOpaTOPHBIM 3aHATUAM, CIHCOK peKOMeHlyeMOoH
nuTepaTypsl ¥ HWHGOPMALMOHHBIX PECYpCOB, 3alaHUS B TecToBOM dopme s
CaAMOKOHTPOJIS U Jp.).

JlaGopaTopHble 3aHATHS NpPeIyCMAaTPHBAIOT OCBOSHHME TEXHHUKH BBINOIHCHHUS
(U3MYECKOr0 JKCIIEPHMEHTa, METOJOB IONy4YeHHs M3 OIbITa buznyecKon
uHGOPMALME ¥ ee HWHTEPIpeTally, ONpeJeNeHus (UIMIECKUX IOCTOSHHBIX,
TONydeHHE HABBIKOB PabOTHl C H3MEPUTENbHOH anmapaTypoi, ¢ OCHOBHBIMH
MPUHLUMIIAMH PETUCTPAlliM H aBTOMAaTH3UPOBaHHOH 00paboTKH IOTy4YaeMol B
mpolecce  IKCIEPUMEHTa  MHQOpMamMu M JOJDKHBI ObITh  OOecrieueHsl
06111e1a60paTOPHBIM ¥ CHELHATBHBIM 000pyJOBaHUEM.

D(hEeKTUBHOCT CaMOCTOSTENBHOH pabOTBl  CTY/ICHTOB 1es1ecoo0pasHo
NpOBEPATH B XOA€ TEKYIEro M HTOrOBOrO KOHTPOJIS 3HaHU# B (opme yCTHOro
0npoca, KOJJIOKBAYMOB, TECTOBOTO KOMITBIOTEPHOTIO KOHTPOJIS [0 TeMaM H pas/ieniaM
Kypca (Momynsam). s ofuiedl OLEHKH KauecTBa YCBOCHMS CTyACHTaMH y4eOHOro
MaTepHana peKOMEeH/IyeTCsl HCIIONb30BaHHe PEHTHHIOBOH CHCTEMBL.

He Bce BOMpPOCHI, MEPEYUCIIEHHBIE B MPOrpaMMe, BBIHOCATCS Ha JICKIHMIO. B
LeJSX Pa3BUTHA HABBIKOB paboThl ¢ y4eOHOH M HayYHOH JIMTEPATYpOd CTyAEHTaM
TpeUIaraeTcs 4acThb pasiesioB ONMMCATENBHOrO XapakTepa M3y4HTh CaMOCTOATEIBHO
10 MTEpaType, yKa3aHHOH B KOHIE IPOTPaMMBI HIIM Ha JIA0OPATOPHBIX 3aHATHAX.

ITporpamma Kypca paccunmTaa Ha 220 4YacoB, B TOM 4HCIC 100 yacos
ayIUTOPHEIX: 42 — NEKIHOHHEIX, 58 — 1ab0paTOPHBIX 3aHSATHH.

NPUMEPHBI TEMATHYECKHUM ILIAH

Ne AyJIUTOPHBIE Yachl
pa3ziesioB HauMeHOBaHHE pas/ierioB 1 TeM Bcerolexiuu JlabopaTop-
U TeEM HBIE
3aHATHSA
1 2 3 4 5
I duzuka
1.1. Beenenue ] 1 | 1 I —
II. MexaHuKa
2.1. Bsenenue 1 1 -
2.2. Kunemartuka 5 1 4
2.3. OCHOBHEIE 32aKOHBI IMHAMHUKH 1 1 —
2.4. JlMHamMuKa TBEpAOIo Tesia 5 1 4




2 3 4 5
2.5. MexaH#uKa )XHJIKOCTEH U ra3oB 6 2 4
2.6. KoneGanus 1 1 —
2.7. BomnHbl 1 1 —
I11. MonekysipHas GH3MKa H TEPMOANHAMHUKA
3.1 Baenenue 1 —
3.2. CocrosiHi€e BeLIECTBA 1 -
3.3. OCHOBBI MOJIEKYJISIPHO-KHHETUIECKOH 2 4
TEOPHH UJiealIbHBIX ra30B
3.4. TlepBoe Ha4ano TEPMOJAMHAMUKH 2 2 —
3.5. Bropoe Hauaslo TEPMOAMHAMHKH 1 1 —
3.6. PeansHsble rassl. JXugkoct. TBepapie Tena 5 1 4
IV. DJeKTpHUYECTBO ¥ MarHeTU3M
4.1. BBenenne 1 1 -
4.2. TTocTOSIHHOE 2JIEKTPHYECKOe T0JIe 5 1 4
43. DneKTpuyecKoe MoJie MPH HAINIHN 5 1 4
TI0JTyIPOBOTHUKOB ¥ IMAJICKTPUKOB
4.4. TTocTOsSHHBIN 3JIEKTPUYECKHIA TOK 1 1 -
4.5. DNeKTPONpPOBOAHOCTD 3 1 2
4.6. IepeMeHHBIN NIEKTPUYECKHUIA TOK 6 2 4
4.7. [TocTossHHOE MarHUTHOE Tose. MarHuTHO® 5 1 4
I10JI€ B BELIECTBE
4.8. DIeKTPOMArHUTHBIE KONeOaHuUsl ¥ BOJIHBI 6 2 4
4.9. DieKTpUYECcKre SBICHHS B OMONOrHIECKUX 9 ’ B
CHUCTEMAaX
V. Ontuka
5.1. BaeneHue 1 1 -
5.2. [Tornoiexnue U qucnepcus CBeTa 4 2 2
5.3. BosHOBas onTHKa 6 2 4
5.4. TemnnoBoe H3y4YeHHE U €r0 UCTOJIb30BAHNUE B 1 B
MEIUIMHE
5.5. JhromuHucreHIys. POTO3NEKTPUIECKUH 6 ’ 4
3¢ bexT
VL CTpoeHHe aTOMa M aTOMHOTO S1pa
6.1. Beenenue 1 1 -
6.2. Teopusi aToMa BOJOpOJia 5 1 4
6.3. PeHTreHOBCKOE M3IyYeHHE 1 1 —
6.4. DneMeHTH QHU3UKH aTOMHOTO S1pa 3 1 2
6.5. PannoakTHBHOCTH 1 1 -
HUTOI'O: 100 | 42 58




I. DU3UKA

1.1. BBEAEHHE
Bsenenne. [IpeaMer 1 poiib GU3MKK B CUCTEME ECTECTBEHHBIX HayK. SHaUeHHE
u3MKH 71 GHONOTUM, SKOJIOTHH M OXPaHBI OKpYKajolleH cpe/pl.

II. MEXAHUKA

2.1. BBEAEHHUE
Beenenne. Ou3udeckye BEIUUYMHBI M UX U3MepeHUe. EMHALIBI H3MEPEHHUS
dmsnyeckux BenuyuH. Cucrema eaunun CH.

2.2. KHHEMATHKA
Kunemarnka. OTHOCHTENBHOCTH MeXaHuueckoro mBuwxenus. Cucrema
orcuera. IIOHATHE MATepHAIbHOM TOUYKM. TpaeKTopus, MNEPEMEIICHHE, ITyTh.
CKOpOCTb 1 ycKoperue. KuHemaTyKa IBHXEHHS 110 OKPYXKHOCTH. YTJIOBas CKOPOCTE
1 YTJIOBOE YCKOPEHHE.

2.3. OCHOBHBIE 3AKOHbI TMHAMHUKH

OcHoBHbIE 3aKOHbI JHHAMHKH. CUJIBI U B3aUMOJACHCTBH. TepBblii U BTOpPOH
saxons! HpioToHa. Macca kak Mepa uneprtHoctd. Tperuit 3akon HbroToHa. Bropoit
3aKOH JMHAMHKH VT CHCTEMBI MATEPHAIBHBIX TOYEK. 3aKOH COXPaHEHH HMITyJIbCa.

Cuibl. CHIBl TATOTEHWsS. 3aKOH BCEMHpPHOro TAroteHus. ViHeprHas H
IpaBHMTALMOHHAsT MAacChl. YCKOpeHHe CBOOOAHOTO TNafeHMs. Cuisl  ynpyrocru.
A6conioTHas ¥ oTHocuTenbHas aedopmanus. 3akod I'yka. Moayns HOHra. Cuinbl
TpeHHs.

PaGoTa u sHeprusi. PaGora cwisl. Momuocts. Kunernyeckas SHEpPrud.
[MoTeHIHANbHAs SHEPTHsA, €€ CBA3b C CHIION.

[ToTeHIMANbHAS JHEPrUs TArOTeHWs, Aepopmauud. 3aKOH COXPaHCHHA
SHEPIrHUH.

2.4. TUHAMMKA TBEPJOT'O TEJIA
JlunaMuka TBepaoro Teaa. IlocTynarenbHoe M BpallaTeNbHOE IBIKCHHE
TBepaoro Tena. KuHeTnyeckas SHEPrus BpaLICHHUA. MowmeHT uHepuud. MoOMEHT
CHUIBL. YpaBHEHHE MOMEHTOB. 3aKOH COXpaHeHHs MOMEHTa UMITyJIbCa TBEPAOTO Terna.

2.5. MEXAHHKA )KUJIKOCTEM U TA30B
MexaHuKa sKHAKOCTeH H ra3oB. 3akoHs! Ilackana u Apxumerna. JBrxenue
WOealbHOM KMAKOCTH. YpaBHEHHE HEpPa3sphIBHOCTH. VpaBHenue bepHymn.
JIBI)KEHHE BS3KO#M KUIKOCTH. 3aKOH Hetotona. KospduupeHT BA3KOCTH. [IBIDKEHHE
XuaKocTH mo Tpybe. 3axoH Ilyaseins. Merozasl onpefencHN ko3 punueHTa
psskocty. LlenTpudyruposanue. JlaMuHapHOE U TypOyIeHTHOE TEUEHHS.

2.6. KOJIEBAHUS

KoneGanusi. YpaBHEHHE TapMOHMYECKUX KoJeOaHHH. AMIUTUTYA3, TEPHOL,



yacToTa, ¢dasza konebanuii. CrnoxeHue KoneGaHUA OJHOTO HANpPaBJICHHUS. Cnoxenue
B3aMMHO-TIEpIIEHAMKY IAPHBIX KoJleGanuii. [ToHsTHE 0 pa3IokKeHUH KOIeOaH .
Kone6anus B mone ynpyrux cui. MaremarHueckuii ¥ GU3M4ecKui MasTHUKH.
DHeprus TrapMOHMYecKHX KonebaHuil. 3aTyxaiomme konebaHus. BBIHYXIEHHBIC
Konebanus. Pesonanc.
Asroxonebanus. KonebaHus B OHOIOTHYECKHX CHCTEMAX.

2.7. BOJIHbBI
Boanbl. IIpomonsHeie U monepedHble BOIHBL. CKOpOCTh PacpOCTPAHEHUS U
JUTMHA BoJiHbL. Da30Bas ¥ rPyNIoBas CKOPOCTH BOJIHBL YpaBHEeHHE Oeryiei BOJIHBL.
Hutepdepenuus BonH. CTosgyre BOJIHBL.
3ByKoBbie BOJIHBI. CKOPOCTH 3ByKa. Pu3nyecKre OCHOBbI r0JI0ca U 3ByKa.
YaeTpassyk u uuHppa3Byk. JleWcTBHE YIBTpPa3ByKa H uH(ppa3ByKa Ha
ouonoruyeckue cucteMsl. [IpuMenenue yiabTpasByka B JMarHOCTHKE.

III. MOJIEKYJISIPHASA ®U3UKA U TEPMOJMHAMUKA

3.1. BBEAEHHE
BBenenne. IIpeamer MonekynspHOH ¢usuku. Pasmepsl U Macca aToMOB U
MOJIEKYJI. ArperaTHble COCTOSIHHS BELIECTBA.

3.2. COCTOSHHE BEIIIECTBA
CocTosinde BeuiecTBa. TepMOAMHAMHUYECKHE IapaMeTphl. PaBHOBECHBIC
npolecchl [JIs HAEATbHOTO Tra3a. YpaBHEHHE COCTOSHUS HCAIBHOrO rasa.
Vpasuenue Knaneripona-Menzeneesa.

3.3. OCHOBbI MOJIEKYJISIPHO-KHHETHYECKOH
TEOPHUH UAEAJIBHBIX T'A30B

OCHOBBI  MOJIEKYJISPHO-KHHETHYECKOH TEOPHH HACAJbHLIX Tra3os.
OCHOBHOE ypaBHEHHE MOJIEKY/IIPHO-KHHETHIeCKOH Teopuu. Temreparypa.

CTaTHCTHYECKHil ¥ TepMOAMHAMMYeCKHii MeTolbl B Qusuke. PacmpeneneHue
BonslMana. Bapomerpuueckas (opmyna. Pacnpenenenne Makcpenna. Haubonee
BEpOATHAs, CpPeAHsAs H CPEJHEKBAJpaTHYHAas CKOPOCTH MOJEKyl Ha OCHOBE
pacnpezeneHus Makcsea.

CpenHee 4YHCIO CTONKHOBEHHH. Cpenusis JMHA CBOOOJHOrO npobera.
SlBnennst neperoca. Jubdysus. 3akon @uxa. BaA3KOCTS. 3akon HeroToHa.
Tennonposoanocts. 3akoH ®ypbe. CBs3b MeXIy ko3 uuuentamu audoysnm,
BS3KOCTH M TEILIONPOBOAHOCTH. [Inddy3HOHHbIE IPOLECCH B OHOIOTHH.

3.4. MIEPBOE HAYAJIO TEPMOJANHAMHUKHA
IlepBoe Ha4aji0 TEPMOAHHAMHKH. BHYTPEHHSAS SHEPrHi. Pacnpenenenue
sHepruM 1o crenmeHsM cBobomsl. Temnora W pabora. IlepBoe Ha4ano
TepMOIMHAMHUKH. TeroeMKocTh ra3oB. PaboTa i TENIOEMKOCTh Ia30B B Pas/INIHBIX
usonpoueccax. AnuabaTideckuit nporecc. Y paBHeHHe Ilyaccona.



3.5. BTOPOE HAYAJIO TEPMOJUHAMHUKH
Bropoe Hauajo TepMoamHaMHKH. OOpaTHMble U HEOOpaTHMBIE MPOLECCHIL.
Lluxnugeckue mpouecchl. IToHsTHe 06 3HTponMU. Bropoe Hayano TepMOAMHAMHKH.
SHTpONHs GHONOTHYECKHX cUcTeM. [IOHATHE O CHHEPTEeTHKE.

3.6. PEAJIBHBIE I'A3BI. )KHJAKOCTH. TBEP/JIBIE TEJIA.

PeasibHble rasbl. CHIIBI MONEKYJISIPHOTO B3auMOJEHCTBHsA. YpaBHeHHe Ban-
nep-Baansca. M30TepMsl peanbHOro rasa. Kpuruieckoe COCTOSHUE.

Kuakocrn. OcCOOEHHOCTH JKHMIKOTO COCTOSHMA. bmkHMH H NaJbHUH
nopsgoxk. CBoOomHasi SHEprus  IOBEPXHOCTH  XKHMAKOCTH. KoadduimeHt
OBEPXHOCTHOTO HaTshKeHWs. JlaBieHHe IOJ HMCKDUBJICHHOWH IOBEPXHOCTHIO
KHIKocTH. CMaumBaHue. KanuispHele SIBIEHHS M HX POJIb B OHOIOTHYECKHX
cuctemax. PactBopsl. OcMOC U €ro NPOSBJICHUS.

Teepapie Tena. KpucTaanuyeckoe CTPOSHHE TBEPABIX Tell. DneMeHTBI
CHMMETPHH KPHUCTAIOB. TeIOeMKOCTh TBEPABIX TEIL. 3axon [rononra-IITu.
Xunkue KpUCTaJLIBl M MX CBOMCTBA.

IV. DJIEKTPUYECTBO U MATHETU3M

4.1. BBEJEHHE
Bielenue. DIEKTPOMATHHTHbIE B3aMMOAEHCTBUA B mpupone. OCHOBHbBIE
TIOHATHS EKTPOMATHETH3MA. DIIEKTPOMArHUTHOE ToJie. 3aKOH COXPaHEHHS 3apsua.

4.2. MIOCTOSAHHOE JJEKTPHYECKOE I1OJIE
IocTosIHHOE JJIeKTpHYecKoe moje. ODJIEKTPOCTaTHYeCKOE I0jie B BaKyyMe.
3akon Kynona. HanpspkeHHOCTh — DJIEKTPOCTaTH4ECKOTO  TOJIA. [MpuHIMI
CYTIEpPIO3ULMH 3IEKTPOCTATUIECKUX ToNeld. JINHUM BEKTOpa HANpPSXKCHHOCTH. ITotox
BekTOopa HampsokenHocTd. Teopema [aycca. Pabora mpu mepeMelleHnH 3apsia B
3NEKTPOCTATHYECKOM mojle. [IOTEeHUHMANTBHOCTE  JIEKTPOCTATHYECKOro  IOJIs.
IToTenuuan. Pa3HOCTh MOTEHIHMATOB. DKBUIOTEHLMAIbHbIE MOBepXxHOCTH. CBA3b

MEX/Ly NOTEHLHATIOM H HAIIPSHKEHHOCThIO 3IEKTPOCTATHIECKOTO TOJIA.

4.3. DJEKTPOCTATUYECKOE ITOJIE ITPM HAJIMYHUHA
INPOBOJHHUKOB ! INJIEKTPUKOB

DJleKTpocTaTHYECKOE MOJie NPH HAJHYHMH NPOBOJHMKOB. PacnipesencHue
3apsA70B HAa TOBEPXHOCTH IIPOBOJHMKA. JNEKTPOCTaTHYECKas 3alluTa. EmkocTh
yeMHEHHOTro TNpoBoaHMKa. CHCTeMa NPOBOJHUKOB. KoHIEHCATODEL. OHeprus
3NIEKTPOCTATAYECKOTO TOJIA.

D/IeKTPOCTATHYECKOE TOJie NMPH HAJIHYHH JAHIJIEKTPHKOB. [Monspuzauus
IMIEKTPUKA. DNEKTPUUYECKUH JUIIONh BO BHEITHEM 3JIEKTPOCTATHHYECKOM MOJIC.
IMossipu3oBaHHOCTG. [1osie BHYTpH AMAJIEKTPHKA. JIMd/IeKTpHIecKas MPOHAIAEMOCTD.
BekTop 3eKTprdeckoro cMewieHns. CerneToaneKTpuky. bronoruyeckoe JeicTBHE
3IIEKTPOCTaTHUECKOTO MOJIS.



4.4. IOCTOSIHHBIN YJTEKTPHYECKHA TOK
Mocrosnubiii  3jgexkTpudecknii Tok. Cmia M IUIOTHOCTH  TOKa.
DIeKTPOABMKYIIAs  CHJa. 3aKOHBl IOCTOSHHOro Toka. CompoTuBieHHe
NPOBOAHMKOB. Pa6oTa U MOLIHOCTH MOCTOSHHOTO TOKa. TemioBoe AeiCTBHE TOKA.

4.5. JJIEKTPOITPOBOAHOCTD

JaexTponpoBoaHocTh.  Kiaccuueckas  TeOpus  DIIEKTPONPOBOAHOCTH
METAUIOB. 3aBHCHMOCTHb JJIEKTPOIIPOBOAHOCTH METANIOB OT TEMIIEpaTyphl.
CBepXxnpoBOOUMOCTb.

DNeMeHTHl 30HHOH TEOpMH IPOBOAMMOCTH TBEpAbIX Tel. Mertauisl,
JTH3JIEKTPUKH U TIOYTIPOBOAHUKHM 10 30HHOH TEOPHH.

DIIeKTPOHHAS ¥ ABIPOYHAs MPOBOAMMOCTH IONYNpPoBOAHKNKOB. CoOcTBeHHAs H
npyuMecHas HPOBOJUMOCTH. 3aBHCHMOCTH INPOBOJMMOCTH IOJIYINPOBOAHHKOB OT
temmnepaTypbl. [TonynpoBoaHukoBbie NPHOOPEI M HX IPUMEHECHHUE.

TepmoanexTpuueckre sBeHns. KOHTakTHas pasHOCTh NOTeHIHMaoB. Pabora
BBIX0/1a JIEKTPOHOB M3 METAIJIOB. OMUCCHOHHEIE SBJICHHUS U UX IPUMEHEHHE.

OnekTpHuecKuil TOK B rasax. MoHusamus rasoB. AJPOHMOHBI, CIOCOOBI HX
HOoJTyyeHus U cepa IpUMEHEHHS.

4.6. MIEPEMEHHBIH DJIEKTPHYECKHUI TOK
IlepeMennblii  djekTpHyecknii  Tok. IlonmyveHue  CHHYCOMJAJIBHOTO
nepeMeHHoro Toka. 3akoH OMa Juii lenel MNEPEeMEHHOro TOKa C OMHYECKHM
CONPOTHBIICHHEM, €MKOCTBIO M HHIYKTHBHOCTBIO. MeTOX BEKTOPHBIX AMArpaMM.
MOIIIHOCTB IEPEMEHHOTO TOKA.

4.7. MIOCTOSTHHOE MATHUTHOE I10JIE.
MATHUTHOE IIOJIE B BEIIECTBE

MocrosiHHOe MAarHMTHOe moJie. MarHuTHOe B3aUMOJIEMCTBHE TOKOB B
BakyyMe. 3akoH Awmmepa. VHAyKUMS MarHMTHOrO ToJjs. 3aKoH buo-Casappo-
Jlanmaca. Cyneprosdiys MarHUTHBIX IOJeH. /[leWicTBME MAarHWTHOrO MOJs Ha
npoBoaHKK ¢ TokoM. Cuna Ammnepa. KoHTyp ¢ TOKOM B MarHMTHOM IIOJIC. JBmxenune
3apsDKEHHBIX YacTHIl B MarHuTHOM noje. Criia Jlopenua. [lapaMarHUTHEBIH PE30HAHC.
SAnepHbIit MAarHUTHBIM pe30HAHC.

MaruuTHOe moJie B BellecrBe. HaMarHuyeHue MarHeTHKa. MarHWTHBIC
MOMEHTB! MOJIEKYJI, aTOMOB H JJIEKTPOHOB. BekTop HamarHW4eHHOCTH. MarHuTHas
npoHuuaeMocts. Kiaccuduxanus MarHeTwkos. [luamarHeTusMm. IlapamMarHeTH3M.
®eppoMardeTn3m. MarHuTHeIH ructepesuc. Temmepartypa Kriopu. ['eomarnuHoe
HOJIE ¥ €ro BIHMsHUE Ha OMOCHCTEMBI.

JeKTPOMAarHUTHAs MHAYKIHs. 3aKOH 3IEKTPOMArHUTHOH MHIYKIMH ®apages.
IMpasuiio Jlenua. CamounayKuus. IHIYKTHBHOCTB.

4.8. DJIEKTPOMATHHUTHBIE KOJIEBAHHA S X1 BOJIHBI
JIeKTPOMArHATHbIE KoJe0aHHA H BOJHBL KonebaTenbHBIH KOHTYD.
®opmyna Tomcona. BoinyxkneHHEIe KonebaHUsS B KOHTYpe. Pe3onanc HanpspKeHUH.
JloGpOTHOCTB KOHTYpa. DJIEKTPOMarHMTHbIE BOJTHBI.
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4.9. DJIEKTPHUYECKHUE SIBJEHUS B BUOJOIHMYECKUX CUCTEMAX
JJIeKTPHYECKHe ABJICHHS B OHOJOrHYECKHX CHCTeMaX. DNeKTpHUIECKHH TOK
B DJIEKTPOJHMTAaX. 3aKOHBI JJIEKTPOU3a. [IpOBOXMMOCTh OHONOrHYECKHX TKaHeH H
xunkocteii. [anpBanm3anus U 3meKTpodopes JieKapcTBEHHBIX BellecTB. JlelcTBue
IIepEMEHHOr0 TOKa Ha opraHusM. MMmenaHc TKaHed oOpraHu3Ma. dusnueckuit
MEXaHU3M JEHACTBHSA BBICOKOYACTOTHOI'O 3JIEKTPOMAarHMWTHOrO IOJIi Ha OPraHM3M.
dusryecKre OCHOBBI 3JIEKTPOKapAUOTpaQHH.

V. OIITUKA

5.1. BBEJAEHHUE

BBeaenne. DJIeKTpOMarHUTHas IPUPOZia CBeTa. XapaKTepUCTHKa ONTHIECKOro
IMana3oHa DJIEKTPOMAarHUTHBIX BOJNH. OCOOEHHOCTM BHMIMMOIrO JyanasoHa UIMH
BOJIH.

5.2. MOTJIOMIEHUE U JUCIIEPCHS CBETA

ITorsiomenye W AHCIEPCHsl CBeTa. JJIEKTPOHHAs TEOpHsS AUCIEPCHH CBETA.
Crnextpel. Cnextpanbhbiii aHanu3. [lormomieHue cBera. CreKTpbl MOIIOIICHHS.
3akoH Byrepa. YasTpaduonetoBoe 1 HHOpaKpacHOE H3TydEHHUs, UX CBOMCTBA.

5.3. BOJIHOBAS OIITUKA

BoJsiHoBasi onTHKAa. Pa3BuTHe TMpEACTaBIeHMH O TIPUpOAC  CBETA.
DneKTpoMarHuTHas ¥ KBaHTOBas NpUpO/ia CBETA.

Hurepdepenuus cBeta. KOrepeHTHOCTh U MOHOXPOMAaTHYHOCTh CBETOBBIX
BonH. MHTepdepeHMonnas KapTuHa. UHTephepernys B TOHKUX IUIeHKax. ITomockl
PaBHOrO HAaKIOHa W Monockl paBHo#  Tomumubl. Komsua — HbioToHa.
HHTepdepoMeTpsl.

Mudpakuns ceera. Ilpunuun Toiirenca-®penens. 3oHsr  PpeHens.
Judpakums ®penens. udpaxuus @paynrodepa. HudppakupoHHas pelmieTka.
Hudpakuus PEHTT€HOBCKUX ny4en. ®opmyna Bynsda-bparra.
PeHTreHOCTPYKTYpHBIN aHAJH3.

Moasipu3aunsi cBera. 1loJSPU30OBAHHBIA M €CTECTBEHHBIH CBET. 3aKOHBI
Mamoca u bBproctepa. [lBoiiHoe InydempenomieHde. Bpaiuenne IUIOCKOCTH
noisipusanyy. ONTHYECKas aKTUBHOCTH BelnecTsa. Ilonspumerpsl. Ficcnenosanue
OHOJIOTHYECKUX CHCTEM B IOJIIPH30BaHHOM CBETE.

5.4. KBAHTOBBIE CBOMCTBA CBETA
KpauTosble cBoiicTBa cBera. TemwioBoe u3nydyeHue. PaBHOBECHOE
n3nydenue. 3akoH Kupxroda. AGCOMOTHO YepHOe Teiio. Pacrpenenenue SHEprun B
crnexTpe abCcomoTHO dYepHOro Tena. KBaHTOBBIA XapakTep WU3Iy4eHHS. 3aKoH
Crebana-Bonbumana. 3akoH Buna. ®opmyna Ilnanka. VICTOYHMKHM TEILIOBOTO
H3ydeHHus B MenuuuHe. Teruionepenada opraHu3ma. TepMoperyiauus.

5.5. JIOMUHUCHEHI[AA. ®OTOAJNEKTPHUECKUN 3OOEKT
JlloMHHMCHEeHIHs. BuOpl JIOMUHHCLHEHIMH. 3aKOHBl JIIOMHHHCIICHIHH.
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[TpaBuna Ctokca. JIIOMUHUCIICHTHBIN aHAIU3.

®otodaekTpudeckuii  ddexr. 3akoHbl  Qorosddekra.  YpaBHEHue
Ditamrreiina. ®orousl. ®otosneMentsl. @oTobHoNOrnueckue aejaeHus. OnTuueckue
METObI B OMOJIOTHH.

VI. CTPOEHHE ATOMA U ATOMHOTI'O 5I/IPA

6.1. BBEJIEHHUE
Beenenne. OTkphiTHE 31ekTpoHa. Moznenu atroma ToMcoHa 1 Pesepdopra.

6.2. TEOPHUSI ATOMA BOJAOPOJA
Teopusi aToma Bojopoaa. JluHeiuateiii crexTp atoma Bojgopona. Cepuu
Banemepa, Jlaiimona u [lamena. Iloctynatel bopa mpu KBaHTOBBIX NEpEXOAax.
YpoBHH 3Heprud. Paguycel opOuT. MOMEHT KoiM4YecTBa ABMKeHus. KBaHTOBas
TEOpUsi CTPOEHHs aToMa BoOAOpoAa. MarHMTHBI MOMEHT 3JICKTPOHa B aTOME.
CtpoeHHe 3JIEKTPOHHBIX 000N0oYeK aToMOB. MarHuTHBIA MOMEHT aToMa.
MHOro3/1eKTpOHHbIE aTOMBI. SIBjieHHss MarHUTHOro peszoHanca. Ilpunumn ITaymw.

Pacnpenenenne 3JIEKTPOHOB MO 3HEPreTUIECCKMM YPOBHIM. Hepuonnqecxax CUCTEMA
3JIEMEHTOB MeHpeneena.

6.3. PEHTTEHOBCKOE U3JIYYEHHE
PeHTreHOBCKOe H3jy4YeHHe. PeHTreHOBCKOe H3IyYeHHE M €ro CBOMCTBA.
Onrtuueckde M PEHTreHOBCKHME CHEKTphl. DB3auMmonelcTBHe PEHTI€HOBCKOro
U3ydyeHHs C  BelecTBOM. PeHTreHoaMarHoctMka M PEHTTCHOTEpAms.
Buosnoruyeckoe NeHCTBUE PEHTT€HOBCKOIO H3JIyYEHHS.

6.4. DJJIEMEHTBI ®U3UKHU ATOMHOI'O SAJIPA
JneMenTbl GUINKH aTOMHOro siapa. Pazmep, cocTaB U 3apsiJi aTOMHOTO A1pa.
MaccoBoe 1 3apsa0Boe 4ucio. IIpoToH, HEUTPOH U UX CBOHCTBA. M30TOMBI.

6.5. PAIMOAKTUBHOCTbD

PaJHOAKTHBHOCTb. PaJMOAKTHBHOE M3JIyYeHHE M €ro BHABL 3aKoH
PaJMOaKTHBHOIO pacmaga. llepuox momypacnajga. AKTHBHOCTH PaJHOaKTUBHOIO
BellecTBa. JIeTeKTOpbl HOHM3UPYIOIIHUX H3JTyYEHHH.

Buosoruyeckoe JelicTBHE HOHM3HPYIOIHX H3JydeHHil. BiauMmonencTBue
HOHHM3HUPYIOIMX M3NydeHH# ¢ BemecTBoM. OCOOEHHOCTH NEHCTBHS HOHHU3HUPYHOLINX
u3ydeHuii Ha Ouonorumdeckue cucreMmebl. [leicTBue HU3Ily4YeHU!A Ha KIETKY.
Honuzupyromee u3ilyueHUe ¥ TeHETHKA.
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