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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

OcCHOBHOH 11eJbI0 U3yYeHHs yueOHOM quctuiuinabl «Pu3nkay sBiseTcs GopMUpoBaHHe
y 00y4aromerocsi KOMIETEHIIMH JUTS CIICAYIONINX BHIOB AEATEILHOCTH: IPO(ECCHOHAIBHOMN,
Hay4HO-HCCIIEI0BATEIbCKOM.
JucuumurHa npeaHa3HadeHa JUIst MOMyYeHHs 3HAHUH [T PeLICHHS CIIETYIOLTIX
npodeccHoHaNbHBIX 3a/1a4 (B COOTBETCTBUH C BUJAMU JICATEIBHOCTH):
Hayuno-uccnenoBatenbckast J€ATEIbHOCTb:
aHaJN3 HAyYHO-TEXHUYECKOH MH(OPMAIMH, OTEYECTBEHHOTO U 3apYOEKHOTO OIIbITa 1O
TEMaTHKE UCCIICIOBAHMS,;
ydacTue B paboTax 1o OpraHu3alliy U MPOBEICHUIO SKCIIEPUMEHTOB Ha EHCTBYIOMNX 00bEKTaxX
10 33/1aHHOI METO/INKE;
00paboTKa pe3ysbTaTOB HKCIIEPUMEHTAIBHBIX NCCIIEIOBAHUH C TPUMEHEHUEM COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUN M TEXHUYECKHUX CPEJICTB;
NPOBE/ICHUE BEIYMCIUTENBHBIX SKCIIEPUMEHTOB C HCIIOJIb30BAaHHEM CTaHIAPTHBIX IPOrPaMMHBIX
CPEJICTB C IIETbIO MOIYYEHUSI MAaTEMaTUIECKUX MOJIETIEH IIPOLIECCOB U OOBEKTOB aBTOMATU3AINI
U YIPaBJICHUS;
HOATOTOBKA JaHHBIX M COCTaBJICHNUE 0030pOB, pehepaToB, OTYETOB, HAYUHBIX MTyOIUKAIIMN 1
JIOKJIA/IOB Ha HAYYHBIX KOHPEPEHINAX U CEMHHAPAX, YIaCTHE BO BHEJPEHUH PE3yIbTATOB
UCCJIEJOBaHUM U pa3paboToK;
OpraHM3aLys 3alIUThl 00bEKTOB HHTEIUIEKTYaIbHOW COOCTBEHHOCTH U PE3yJIbTaTOB
UCCIJIEIOBAaHUM U pa3pabOTOK KaK KOMMEPUYECKON TallHbl IPEIPUSITHSL.

Nzydenue kypca oOmieil pu3nku B TEXHUUECKOM YHUBEPCHUTETE 00YCIOBICHO BO3pacTaroleit
poJibio GyHAAMEHTAIBHBIX HAYK B MOATOTOBKE OakaaBpa. TO CBA3AHO C TEM, YTO BHEJIPEHNUE
COBPEMEHHBIX BBICOKUX TEXHOJOTUN B MPAKTUUECKYIO HHKEHEPHYIO JEATEIbHOCTh
MpeArnoaraeT OCHOBATEIbHOE 3HAKOMCTBO PAOOTHUKOB C (PU3MUECKMMHU OCHOBAMHM MPOTEKAHUS
COOTBETCTBYIOIIMX MPOIIECCOB, C KIIACCHUECKUMHU U C HOBEHIIIMMHU METOIaMU (PU3UUECKHUX
uccienoBanuii. JlaHHbIN Kypc 1aéT BO3MOKHOCTH OyymuM OakanaBpaM MOIY4UTh TpeOyeMble
3HaHUs B 00J1acTH (DU3UKH, a TAK)KE MPUOOPECTH HABBIKU UX JAIBHEHUINETO MOMOJTHEHMUS,
UCTIOJNB3YS B OTHUX IIENIAX pa3NuYHbIE (B TOM UHCIE — JIEKTPOHHBIE) UCTOUHUKH WH()OPMAIIUH.
Bbonee Toro, mporpamMma auctuminHel «dusnka» chopmupoBaHa TaKMM 00pa3oM, 4TOOI HE
TOJIBKO JaTh CTYJCHTaM MPEJICTaBIeHHE 00 OCHOBHBIX pa3zeniaXx (GU3NKH, TO3HAKOMUTDb UX C
Hanbosee BaKHBIMU SKCIIEPUMEHTATFHBIMUA U TEOPETUYECKUMU PE3yIbTaTaMU, HO U TPOBECTU
JIeMapKaluio MEXITy HAYYHBIM U aHTUHAYYHBIM MTOAXOIOM B H3YYEHUH OKPY>KAIOIIETO MUpAa.
JucuuriuHa yuuT CTYIEHTOB CTPOUTh MOJIETH MPOUCXOISAIINX SIBJICHUHN U MPOIECCOB,
MPUBUBAs TOHUMaHUE TPUINHHO-CIICICTBEHHON CBSA3H MEXKIY HUMU, PopMuUpys y OyayIIuX
OaxanaBpoB MOUIMHHO HAYYHOE MHUPOBO33pEHUE.

Kpowme Toro, pusuka co3mpaer yHUBEpCANbHYIO 0a3y sl U3yueHus 00menpodeccuoHaAIbHBIX U
CHEIMANIbHBIX JUCIMILUINH, 3aKIaIbIBaeT (PyHIaMEHT MOCIEAYIONIEr0 O0yueHusl B MarucTparype,
acnupanTtype. OHa Ja€T LeabHOe Mpe/ICTaBIeHHE 0 PU3NYECKUX 3aKOHAX OKPYKAIOILEro MUpa B
WX €IUHCTBE U B3aUMOCBSI3U, BOOPYKaeT OaKaiaBpoB HEOOXOIMMBIMU 3HAHUSMU JJIS1 PEIICHUS
Hay4YHO-TEXHUYECKHUX 337a4 B TEOPETUUECKUX U MPUKIIA/IHBIX ACTIEKTaX.

3amaun TUCHUIUTUHBL:

- (hopmupoBaHUE Y CTYZAEHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPA,

- OCBOCHHE OCHOBHBIX (DU3HUECKUX TEOPHii, TO3BOJISAIONINX OMUCATD SIBICHUS B IIPUPOJIE, U
IIPEJIEIOB IPUMEHUMOCTH 3TUX TEOPUH AJIs PELLIEHUS] COBPEMEHHBIX U NIEPCIIEKTUBHBIX
TEXHOJIOTUYECKUX 3a]1a4;

- OBJIQICHUE (PYHAAMEHTAIbHBIMU MPUHIMIIAMH U METOIaMU PEIICHUS HAY9HO-TEXHUYECKHX
3aja4, MPUOOPETECHHE HABBIKOB SKCIIEPHUMEHTAILHBIX HCCIIEJOBAHUIN U OLIEHKU CTETICHH



JIOCTOBEPHOCTH MOJIY4aeMbIX pE3yJIbTaTOB;
- (hopmupoBaHNEe HABBIKOB MO MPUMEHEHUIO MOJIOKEHUH PyHAaMEeHTaTbHON (HU3UKH K
IrPaMOTHOMY Hay4HOMY aHAJIU3y CUTYallUi, C KOTOPbIMU OaKajlaBpy NPUAETCS CTAIKUBATHCS
IIPU CO3JaHUHU HOBOW TEXHUKU U HOBBIX TEXHOJIOTHIA;

- 03HaKOMJICHHE CTYJIEHTOB C UCTOPHUEH U JIOTUKOM pa3BUTHS (PU3UKU U OCHOBHBIX €€ OTKPBITHIA.

B pe3ynbraTe ocBoeHMs TUCHUIUIMHBI «DU3UKa» CTYACHT JOHKEH HAyYUThCS UCIOIb30BaTh
3aKOHBI (PU3UKH B BAKHEHIIINX MPAKTHYECKUX MPUIIOKEHHIX; TO3HAKOMUTHCS C OCHOBHBIMU
(U3NUECKUMU BETMYMHAMH, 3HATh UX ONpPEENICHUE, CMBICI, CITOCOOBI U €IMHUIIBI UX
U3MEpEHUS; MPEACTaBIATh cebe hyHaaMeHTanbHble (U3NYECKUE IKCIIEPUMEHTHI U UX POJIb B
pa3BuTHH Hayku. Kpome Toro, CTyA€HT 10JIKEH TPpUOOpPECTH HaBBIKU PabOTHI C MPUOOpaMU U
000py/I0BaHNEM COBpEMEHHOM (pru3nueckoi 1abopaTOpuu; HABBIKH UCIIOJIb30BAHUS PA3IMUHbIX
METOJUK (PU3NUECKUX U3MEPEHU U 00pabOTKU IKCIIEPUMEHTAIbHBIX JaHHBIX; HABBIKH
IPOBEICHUS aJIEKBATHOTO (PU3NIECKOTO U MATEMAaTHIECKOTO MOJICIIUPOBAHUS, a TAKKE
MPUMEHEHUS METOJI0B (PU3UKO-MAaTEeMAaTUYECKOTO aHAIu3a K PEIICHUI0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHUYECKHUX IIPOOIIEM.

®dwusmka, Kak HayKa 0 Hanbosee 00IMUX 3aKOHAX MPUPOIBI B TOM MM WHOW CTETIEHU UMEET
HEMOCPEICTBEHHYIO CBSI3b MPAKTUYECKU CO BCEMU JUCLUIUITMHAMHU, U3y4aeMbIMU Ha
NPOTSDKEHUH BCETO MHCTUTYTCKOTO Kypca. B wactHoCTH, Ha 3ak0HAX (PU3MKM OCHOBaHa paboTa
BCEX COBPEMEHHBIX aBTOMATHUECKUX YCTPONCTB Mepeaaun, coopa u o0paboTku nHGOpMaIuu.
VIMeHHO 103TOMY B IPOLIECCE YTEHUS JICKIIUH JienaeTcs yrnop Ha GU3HMUeCKUi CMBICH SIBJICHHH,
HA0JII0/ITaEMBIX B OKPY’KaOILIEM MUDE.

2. MecTto y4yeOHoi nucuuniiuabl B crpykrype OII BO

VYyeOunas aucuuminuHa "®usuka" otHocutces k 6moky 1 "Iucturunel (Moaynu)" u
BXOJIUT B €r0 0a30BYIO YacTh.

3. Ilnanupyemble pe3yJIbTaThl 00y4eHHs N0 JUCHUILINHE (MOYJII0), COOTHECEHHBIE ¢
IJIAHMPYEMbIMHM pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON NPOrPaMMbI

[Ipouiecc n3yueHus: AUCUUILIMHBI HATIPaBlieH Ha POPMHUPOBAHUE CIEAYIOUTUX
KOMIIETEHIIUN:

OK-1 CIOCOOHOCTBIO IEGMOHCTPUPOBATH 3HAHUE 0A30BBIX IIEHHOCTEH MUPOBOIA
KYJBbTYPBI U TOTOBHOCTBIO OIMUPATHECA HAa HUX B CBOEM JIMYHOCTHOM U
OOIIEKyTTYPHOM Pa3BUTHH, BIAI€Th KyIbTYPOil MBIIIIEHUS, CIOCOOHOCTHIO
K 0000111eH1I0, aHATTN3Y, BOCIPHUATHIO HH(DOPMAIIUU, TTOCTAHOBKE 1ETH 1
BBIOOPY MyTeH €€ TOCTHKEHUS

OIIK-1 CIIOCOOHOCTBIO TPUMEHSATh METO/IbI MATEMAaTHYECKOTO aHAIH3a U
MOJICTTUPOBAHUS, TEOPETHUECKOTO M IKCIIEPUMEHTAITLHOTO HCCIICTOBAHUS
OIIK-2 CIOCOOHOCTBIO UCTIONB30BATh 3HAHUS O COBPEMEHHOM (PH3NUYECKON KapTHHE

MHpa ¥ 3BOJIIOIMY BeceneHHoH, MpOCTpaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHUU BELIECTBA ISl IOHUMAHKS OKPYXKAIOILIEro MUpa
Y SIBJICHAW NTPUPOJIBI

4. O01mast TpyA0eMKOCTh JUCHUIIJIMHBI COCTABJIsIET
12 3avetHbIX enunuil (432 ax. 4.).
5. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH

[IpenonaBanue quCUUIUIMHBL «DPU3KKa» OCYIIECTBISETCS B OpME JESKIIHHA,
71a00paTOPHBIX PabOT M MPAKTUYECKUX 3aHATHN.JIeKIInN MPOBOASTCSA B TPAAUIIMOHHON KIaCCHO-
YPOUYHOH OpraHU3allMOHHON (hopMe, IO THITY YIPaBJICHUS IO3HABATEIbHOM AEITEIbHOCTHIO HA




71 % SBASIOTCS TPAAUIIMOHHBIME KJIACCUYECKU-TIEKIIMOHHBIMU (OOBSICHUTEIHHO-
WTIOCTpaTUBHBIE), HA 29% - ¢ UCIIOJIb30BAHUEM MHTEPAKTUBHBIX TEXHOJIOTHI, B TOM UHCIIE
MyIbTUMeHHBIX. [IpakTHUecKkue 3aHsATHs 1 JabopaTopHbIe pabOThl OPraHN30BaHBI C
HCIIOJIb30BaHUEM TEXHOJIOTUH pa3BUBarolero ooyueHus. Becb npakrtuyeckuit Kypc
BBINOJHSETCS HAa 22% B BUJIE TPAJUIIMOHHBIX IPAKTHUECKUX 3aHATUH (0OBICHUTEIHHO-
WUTIOCTPATHBHOE PELIeHHE 3a/1a4) (3a Bech nepuo ooydenus 54 gaca). B 78% ucnonbs3yrores
MHTEPAKTUBHBIEC TEXHOJIOTUH, B TOM YHCIIE JIEKTPOHHBIN (BUPTYalbHbBIN) MPAKTUKYM B
JEMOHCTPAIIMOHHOM BapUaHTE; TEXHOJOTUH, OCHOBAHHBIX Ha KOJUJICKTUBHBIX CIIOCO0AX
00ydeHus1, a TAK)KE UCIIOJIb30BAHUEM KOMIIBIOTEPHOUN TeCTUPYIOMIEH crucTeMbl. CaMOCTOsTeIbHAS
paboTa cTy/ieHTa OpraHu30BaHa ¢ UCIOJIb30BaHUEM TPAAUIIMOHHBIX BUAOB PaOOTHI
(enmecoobpa3Ho MCTOIh30BAaHUE HHTEPAKTUBHBIX TEXHOJIOTHH). K TpaguIIMOHHBIM BUAM
pa6othl (139 yacoB) oTHOCATCS paboTa ¢ JICKIMOHHBIM MaTEpHaJIOM, padoTa ¢ y4eOHBIMU
MOCOOHSIMH, MMOATOTOBKA K IMOJTYYEHUIO JIOMYCKa, BBIMOIHEHHIO U 3alllUTe JAOOpaTOpHBIX padoT,
pelIeHre 331a9 JOMAITHETO 3aJaHusl IS PAKTUICCKUX 3aHsITHi. K HHTepaKTHBHBIM
TEXHOJIOTHSM MOXHO OyJeT OTHECTH OTPaOOTKY OTJAEIBHBIX TEM IO IEKTPOHHBIM MOCOOHSIM,
MOJIFOTOBKA K MPOMEXYTOYHBIM KOHTPOJISIM B UHTCPAKTUBHOM PEKUME, HHTEPAKTUBHBIC
KOHCYJIbTAIIMH B PSKUME PEATLHOTO BPEMEHH, BHITIOTHCHUE WHANBUIYAIBHON pabOTHI 110
OTJIeIbHON TeMe B MyJbTUMeTUuHOM (popmare.OrieHKa MOTy4YeHHBIX 3HAHUHN, YMEHUN U
HABBIKOB OCHOBaHA Ha MOJYJIbHO-pedTHHTOBOM cuctemMbl PUTM-MUUNT. Beck kypc pazout Ha 9
pa3zenoB (MOAyJIei), MpeACTaBISIOMNUX CO0O0M JOTHYECKH 3aBEpLUICHHBIA 00BEM yUeOHO
uHpopmanuu. OoHABI OLIEHOYHBIX CPEICTB OCBOEHHBIX KOMIIETCHIIUN BKIIOYAIOT KaK BOIPOCHI
TEOPETUIECKOTr0 XapaKTepa JJIs OICHKH 3HAHWM, TaK ¥ 3a/IaHUS TPAKTHIECKOTO COJIePIKAHUS
(penieHre KOHKPETHBIX 3a/1a4, paboTa C TaHHBIMU) JJIsl OLICHKU YMEHUI 1 HaBBIKOB.
TeopeTrueckre 3HAHUS TPOBEPSIOTCS MyTEM IPUMEHEHHUS TAKUX OPTaHU3alMOHHBIX (OopM, KaK
WHIMBUIYAJIbHBIC U TPYIIIOBBIE OITPOCHI, BHITTOJHEHUE TECTOB C HCIIOJIB30BAHHEM KOMITHIOTEPOB
WM Ha OyMaKHBIX HOCUTENSX..

6. Coep:kanue TUCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO0 TeMaM (pa3jieiaM)

PA3JIE] 1
MEXAHUKA

Tema: IIpeamer u 3agaun pusuku. MiHepruanbHble CUCTEMBI OTCUETa U MEpBbIi 3ak0H HbroToHA.

MexaHnuka.

KuHeMaTtuka: OCHOBHBIE MOHATUS. J[BUKEHHUE 11O IPAMOM: CKOPOCTh, YCKOPEHHUE.
KpuBonuneiinoe nuxenne. HopManbHOE M TaHreHIMaIbHOE ycKopeHne. KunemaTtuka
BpaLIaTeJILHOIO IBUKECHHUS: YIJIOBAsi CKOPOCTh U YIII0OBOE YCKOPEHUE, UX CBA3b C JIMHEWHOU
CKOPOCTBIO U YCKOPEHHEM.

Tema: JIlunamuka BpaiarenbHoro AsuxeHus. Pabora nepemennoit cuibl. [lpunnun
oTHocutenbHOCTH ["anmumes. CienactBust u3 npeodbpazoBanuii Jlopenra.

MOMEHT CHIIBI; MOMEHT MHEPLIMHU; MOMEHT umnyJibca. Teopema llIteitnepa. OCHOBHOM 3aKOH
JUHAMHUKHU BpallaTEIbHOTO IBUKEHUS B CIIy4ae CUCTEMBI TOUEK U B Cllydae TBEPIOTO Teja.
3aKOH COXpaHEeHHs] MOMEHTA UMITYJIbca. [ MPOCKOIBI.

PA3JIEJ 2
OJIEKTPOCTATHUKA



Tema: 3akon Kynona. Pabora mo nepemerienuto 3apsja.

HanpsixeHHOCTB 3sekTpocTaTnyeckoro mnosist. CUaoBbie TUHUU.
Teopema I'aycca B uHTerpasibHO# opMme U ee IpUMEHEHHUE JJIsl pacyeTa IEKTPUUECKUX MOJIei B
BaKyyMe.

Tema: JIMJIEKTPUKU B SJIEKTPUUECKOM IOJIE.

ITonsipHble 1 HENOJIAPHBIE MOJIEKYJIbL. [1019pU30BaHHOCTE. BEKTOP JIEKTPUYECKOrO CMEILCHMUS.
[Tpumenenue Teopemsl ['aycca B MHTErpabHOM hopMe JUIst pacueTa JIeKTPUUECKUX MoJeH B
JUDJIEKTPUKE.

PA3JIET 3
DIEKTPOMHAMUKA

Tema: [IpoBogHUKH B AeKTprudeckoM mosie. 3akoH Oma B nuddepeHimanbaoi popme.

OnexTpoeMKocTb. KoHieHcaTophl. DHEPrHsl 3J1EKTPUUECKOro MOJIs.
Cuna Toka, INIOTHOCTh TOKa. 3akoH OMa Ui OTHOPOAHOIO YYacTKa LEenH. DIEKTPUIECKOoe
CONPOTHUBIICHHE.

PA3JIE 4
MATHETHU3M

Tema: DnekTpudeckuil Tok B Bakyyme. 3akoH buo-Casapa-Jlamnaca.

SIBiIeHNE TEPMOAIEKTPOHHOM SMHUCCUU. BakyyMHBIN U0,
MarnuTHOe 1oJie TOCTOSIHHBIX MarHUTOB U MMPOBOJIHUKOB C TOKOM. 3aKoH Amriepa. Bektop
MarHUTHOW UHAYKLIHUH. MarauTHOE B3aUMOIEUCTBUE ITOCTOSHHBIX TOKOB.

Teopema 0 HUPKYISALMU BEKTOPA MArHUTHOM MHIYKIIUU, IIPUMEPHI IPUMEHEHUS TEOPEMBI.
JlelicTBME MAarHUTHOTO TOJIS1 HA PAMKY C TOKOM. MarHuTHbIA MOMEHT BUTKA C TOKOM.

Tewma: Cwita JlopeHnia. MarHuTHoOe 1oJje B BELIECTBE.

JIBr>keHue 3apsHKeHHBIX YacTUl B MarHUTHOM mofie. Lluknorpon. Oddext Xomna.

[Totok BekTOpa MarHuTHOM MHAYKUMU. Teopema ["aycca nist maruutHoro noss. Pa6ora o
[IEPEMEIICHUIO ITIPOBOJIHUKA C TOKOM B MATHUTHOM IT0JIE.

Hamaranuennocts. Hanpsk€HHOCTh MAarHUTHOTO TOJIA. 3aKOH ITOJIHOTO TOKA.

MarnuTtHas NpoOHULAEMOCTb. /[ua-, mapaMarHeTusm.

Tema: @eppomarneTusm. SBinenue camonHaykiuu. CucreMa ypaBHeHu MakcBeia B
WHTETpaIbHON (hopme.

OO0BEMHAS TIIIOTHOCTh SHEPTUU MarHUTHOTO TIOJIA.
SIBIIeHUE DNEKTPOMAarHUTHOW HHAYKIUH.



NunykTuBHOCTD. SIBNeHME B3auMHOM HHIYKIIMK. PaboTa Tpancdopmaropa.

DIEeKTPOMAarHuTHOE 10JIe
OK3AMEH

PA3JIEJL 5
KOJIEBAHM 1 BOJIHBI

Tema: [lepuoamyeckue mpoiecchl.

["apmonmnueckue konedanus. CoocTBeHHbIE KOJeOaHUsI MEXaHUYECKUX CUCTEM. Y paBHEHHE
KosieOaHni. MasiTHUKH. DHEPTHsl KOJIeOaHHH.

3aryxarolue, BbIHYX/IeHHbIE KoJIeOaHus. Y paBHEHUE BBIHYKIEHHBIX KOJIEOaHHMH.

Ammuntyna u ¢asza xonedanuii. Pezonanc. ABrokonebanusl.

Konebanus B anekrpuyeckux nensx. Hesaryxaromie u 3aryxaromnue KojneOanus. BeiHyxaeHHbIe
dNIeKTpUUecKre KoneOanus. Pesonanc. ABTokoneOaTeIbHbIE CHCTEMBI.

Tema: Cnoxenue TapMOHHUYCCKHX KoJIeOaHNH OHHHaKOBOﬁ YaCTOTHI.

CrnoxeHnue KonebaHui, MPOUCXOAAUIMX 110 OJJHOMY HalpaBJIEHUIO U 110 IByM
NEPIEHAUKYJISIPHBIM HAIlPaBICHUSM.

Bonuel. Busbl BoH. YpaBHeHue 6eryiieit BonHbl. dazoBas ckopocTs. BonHoBoe
ypaBHEHHUE. Y paBHEHUE BOJIHBI B yIpyrux cpenax. [lotok sneprum.

PA3JIET 6
BOJIHOBAS OITTUKA

Tema: CnoxxeHne BOJH.

WnTepdepenius KorepeHTHbIX BOIH. CTOSYME BOJIHBI.

DneKTpoMarHuTHbIE BOJHBL. M3myuenue qunosns. YpaBHenus Makcsesia.
CrnenctBus u3 ypaBHeHH Makcemta. CKOpOCTb paclipOCTpaHEHNUs, SHEPTHS,
MHTEHCUBHOCTD AJIEKTPOMArHUTHBIX BOJH. CTosune BoaHbl. OnbIThI ['epua.

Tema: [lIkana 31€KTPOMarHUTHBIX BOJIH.

CgetoBsie BoaHbl. HTEpdepennms cera. OnTudeckas pa3HocTh xona. atepdepenius B
TOHKUX eHKax. [Ipumenenue uatepdepeniuu. ['onorpadus.

[Tpuniun [Nolirenca-dpenens. Metox 300 @penens. [IpaMonrHeitHOe pacCIpOCTpAHEHUE CBETA.
Judpakius chepuyecKux BOJIH Ha KPYTJIIOM OTBEPCTUU M HETIPO3PAYHOM JHICKE.

Hudpakmus BoH Ha ogHOM U ABYX miensaX. {udpaknuonnas pemerka. Paspematromas
CHOCOOHOCTh ONTHYECKUX PUOOPOB. PentrenoBckue nyun. Ycnosue Bynbga- bparra. Metoabt
PEHTI€HO-CTPYKTYPHOT'O aHAJIM3a.

Tema: ®a3zoBas U rpynmnoBas CKOPOCTH BOJIH.



Hucnepcus ceta. HopmansHas u anoManbHast nucnepeus. [lornomnienue u paccesue cBeTa.
[Tonstpu3zanus npu oTpaKeHUU, MPETOMIICHUH U MPOXOXKICHUHU Yepes3

KpucTauibl. 3akoHbl bprocrepa nMaioca

DIIMNTAYECKH TOJISPU30BaHHbIN CBeT. MIcKyccTBeHHAss aHU30TPOIIUS, PO

ABIISAIONIASACS O] ACMCTBUEM JaBJICHUS, JJIEKTPUYECKOro mnosist. Bparienue miockoctu
HOJIIPU3ALIUY.

PA3JIET 7
KBAHTOBAS OIITUKA

Tema: TenoBoe U3IIyYEHHE U €TI0 3aAKOHBI.

Pacrnipenenenue sHepruu B CEKTpe U3Iy4yeHUs: aOCOIIOTHO YEPHOTO

tena. Popmyina [Inanka.

doroaddexr. YpaBHenue Ditnmreiina. Ummynse gorona. lasnenue ceera. Dpdext Komnrona
Uznyuenue cseta aromamu. CriekTp atroma Bogopoja. [lepexoapl 21eKTpOHOB B aTOME,
COOTBETCTBYIOILIME U3TYyUEHHIO U MOIJIOIIEHUIO CBeTa. PEHTT€HOBCKUI CHEKT.

PA3JIET 8
TEPMOJMHAMUKA 1 MOJIEKYJISIPHASI ®U3UKA

Tema: Monekynspras pu3uka.

WneanpHbiil ra3. YpaBHEHHE COCTOSTHUS UcaIbHOTO raza. OCHOBHOE ypaBHEHUE MOJICKYJISPHO-
KMHETHUYECKOM Teopuu raza. CpeaHsis JHEPTus MOJIEKYII.

Pacnipenenenne MakcBeina s ckopocTeit Moiekya. OnbITHOE pacipeiesieHue MOJIEKYJT IO
CKOPOCTSIM. DHEPTHUsl MOJIsl Ta3a U OJTHOM MOJIEKYJIbI.

Pacnpenenenue bonbimana. CpeHee YuCI0 CTOMKHOBEHUN U CPEAHSS JJIMHA CBOOOIHOTO
npobera MoJiekyIl. SIBIeHus nepenoca (TeronpoBOAHOCTh, MU y3us, BHyTpEHHEE TPCHHE)

Tema: BHyTpeHHss dHEprus ra3a u €€ U3MEHEHHE

1 3ak0H TepMoMHAMHUKU. MOJEKyIIpHO-KUHETHYECKAs

Teopus TerioeMKkocTH. CpaBHEHHE ¢ OnbITOM. Heo0X0MMOCTh KBAaHTOBBIX MTPEACTABICHUM.
AnnabaTHbIil mporecc. PabGoTa, coBepiraemas ra3oM B pa3IMUHbBIX YCIoBHSIX. KpyroBoi
nporecc. OOpaTuMblii 1 HEOOPATUMBII MPOLIECCHI.

Ternmosast mamumHa. [{ukn Kapno, ero KITJ[.2-ii 3ak0H TepMOJIUHAMUKH.

Tema: DHTpOMHS.

CTaTuCTHYECKOE TOJIKOBAHKE. | HA4YaI0 TEPMOJAMHAMUKHY B CIIydae

M3MEHEHUS YUCIIa YAaCTHUI] B CUCTEME. XMMUYECKHUI MOTEeHIIHAIL.

PeanbHble ra3el. BzaumoelicTBre Mexxay MoJieKyJiaMu. Y paBHeHue Ban-nep-Baanbca.
Kpucraninueckoe cocTosiHue BelecTBa. BHyTpeHHsIs SHEpTHs peajbHOTo Tasa.

PA3JIEJT 9
KBAHTOBAS ®U3NKA. ATOMHAA 1 AJEPHAS ®U3UKA



Tema: I'unoresa ne bporns.

Omneiter [IpBuccona u Jxepmepa. Judpakius Mmukpodactuil. [IpuHImn HeonpeaeIeHHOCTH
[eiizenbepra. BomHoBast GyHKIHUS, €€ CTATUCTUUYECKUN CMBICT M YCIIOBUS, KOTOPBIM OHA JIOJKHA
YIOBJIETBOPSTb.

VYpasuenue lllpeaunarepa. Ypasaenue Llpeaunrepa ais ctaiimoHapHbIX cocTossHUNA. CBOOOTHAS
MHUKpOYacTula. MUKpodacTua B OJHOMEPHON TOTEHIMAIBHOM SIME.

Tema: MukpodacTuiia y 0JHOMEPHOTO MOTEHIIHAILHOTO TIopora 1 6apbepa.

TynnensHbIN 3P exT. KBaHTOBBII oCMILIATOP.

KBanTOBO-MexaHnueckoe onucanue aromoB. CtanmoHapHoe ypasHeHue lllpeaunrepa aist atoma
BOJIOpoia. BomHOBBIE GyHKIMY M KBaHTOBBIE uncia. [IpaBuiia oTéopa st KBaHTOBBIX
nepexo1oB. OnbIT llITepHa u I'epnaxa. Dddext 3eemana.

Tewma: MHOFOSJ’IGKTpOHHHe aTOMBI.

[Tpunuun [Taynu. 3anonHeHue MEKTPOHHBIX OpOUT B aTome. [IpuHIHI MOCTPOSHUS TaOIHIIbI
Menneneena.
Bunbl xumudeckoit cBsi3u. AMOpGHBIE Tena, KpucTauibl. JleekThl KpUCTANIMUECKON PEIIETKH.

Tema: KpI/ICTaJ'IJ'I, KaK IIepuoanvcCcKas KBaHTOBaA CTPYKTYpa

OO6pa3oBaHue 30H 3HEPTUid. 30HHBIE CXEMbI METAJUIA, AUDJIEKTPUKA, MTOTYIPOBOAHHKA.
KBaHTOBBIE CHCTEMBI U3 OAMHAKOBBIX YaCTHIL. BBIPOXKIEHHBIE U HEBBIPOXKIEHHBIE KOJUIEKTHUBBI.
KBanrtoBble craTucTrueckue pacnpeaenenus bose-Oiinmreiina u ®epmu-Jupaka u ux cBssb ¢
pacnpeznenenueM Makcsemia-bospliMaHa.

Tema: IIimoTHOCTD UMCiIa KBAHTOBBIX COCTOSHHM.

Oneprusa @epmu. DNEKTPOHHBIN ra3 B MeTa/lIaXx.

[ToaBMKHOCTH HOCHUTENEH 3apsJia B KPUCTAIUIAX. 3ABUCUMOCTD 3JIEKTPOIIPOBOIHOCTH METAIIIOB
OT TEMIIEPATYPHI.

DNEKTPOHHBIX T'a3 B MOIYIPOBOAHUKAX (COOCTBEHHBIX M MPUMECHBIX ). JbIpKH. 3aBUCUMOCTD
KOHIIEHTPALlUM HOCUTEJNEH 3aps/ia U JIEKTPOIIPOBOTHOCTH OT TEMIIepaTypbl B COOCTBEHHBIX U
IIPUMECHBIX MOIYITPOBOIHUKAX.

Tema: CBepXIIpOBOAUMOCTb.

CBepXTeKy4ecTb.
DJIEKTPONPOBOAHOCTD MOTYIPOBOTHIUKOB B CHUIBHBIX dJIEKTpUYEeCKHX mousix. [lormomenue cBera,
BHYTpeHHUH QoTorpekt. M3nmyuenue crera. Jlazepsl.

Tema: KoHTakTHbIE SIBIIEHUS HAa IpPUMEPE p-N-TIEpeX0/1a: BHIIPAMIIAIOLIEE IEHCTBUE,
dboTodddekr, n3nydeHune cpera.



[lepcrieKTUBBI HAHOTEXHOJIOTHM.
Crpoenue sigpa aroma. PagnoakTuBHOCTh. OCHOBHBIE OHATHS PAIMALIMOHHOMN JO3UMETPUH.

Tewma: fInepHbie peakiuu.

DHeprus cBs3u. [{edekT MacChl. MPUHIUITHAIBHBIE OCHOBBI SACPHON SHEPTeTUKH (peaKIuu
JICTICHUSI U CUHTE3A).

Bunbl pyHgaMeHTaTbHBIX B3aUMOACHCTBHNA. DJIEMEHTAPHBIC YaCTUIBI. AHTUYACTHUIIBL. AJPOHBI,
JICTITOHBI, YaCTULIBI-TIEPEHOCYNKH B3auMojieicTBuil. KBapku.

Tema: OCHOBHBIE TOCTHKEHUS U MPOOIEMBbI CyOBsAepHON (PU3UKH.

[TorbiTkn 00BenMHEHNS (QYHIAMEHTAIBHBIX B3auMOJIecTBUH. [locTikeHs Ha0ItoqaTeIbHON
actpoHoMuU. COBpeMEeHHbIE KOCMOJIOIHYECKHE IIPeCTaBIeHNs 00 3BOMIOLMY BeeneHHOH.
Mogens bosbmoro B3psiBa.

CoBpeMeHHbIE HayYyHO-UCCIIEI0BATEIbCKUX IPOrpaMMbl B 001aCTH (PU3UKHU, MOJIEIIH.
PeBoOIIMOHHBIE U3MEHEHUS B TEXHUKE U TEXHOJIOTUAX KAK CJIEICTBUE HAYYHBIX JOCTHKCHHM B
obnactu HU3UKH.

dwusnueckas KapTuHa MUpa Kak puinocodcekas kareropusi. AHTPOIHBIN IPHHIIAT.



