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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

Tewma: [Ipeamer u 3a1aun PU3UKH.

MexaHnuka.

Kunemaruka: OCHOBHBIE MOHATUSA. J[BUJKEHUE IO IPSIMOM: CKOPOCTh, YCKOPEHUE.
KpuBonuneiinoe nuxenne. HopManbHOE M TaHreHIMaIbHOE ycKopeHne. KunemaTtuka
BpaLIaTeJILHOTO IBUKEHHUS: YIJIOBAsi CKOPOCTh U YIII0BOE YCKOPEHUE, UX CBS3b C TUHEHHOMN
CKOPOCTBIO U YCKOPEHHEM.

Tema: MHepumanpHble CUCTEMBI OTCUETA U MEPBIN 3aK0H HboTOHA.

Bropoii 3akon HeroToHa. Macca, uMiyibc, cuiia. Y paBHEHUE IBUKEHUS MAaTEPUATIBHOM TOUKH.
Tpernii 3akoH Hpr0TOHA M 3aKOH COXpaHEHUs UMITyJIbca. 3akoH BecemupHoro tarorenus. CHiibl
TpPEHHS.

Tema: JluHaMuKa BpalaTeIbHOIO JBUKEHUS.

MoMeHT cuibl; MOMEHT HHEPLIMH; MOMEHT nMItyiibca. Teopema Llltelinepa. OCHOBHOM 3aKOH



JAWUHAMHUKU BPpAlIaTCIbHOI'O ABUKCHUS B CJIY4aC CUCTCMbI TOUYCK U B ClIydac TBépl[OF O TCJa.
3aKOH COXpaHEHHSI MOMEHTA UMITYJIbCa. | MpOCKOTIBI.

Tema: PaboTa mepeMeHHOM CHIIBI.

Morunocts. KuHeTndeckasi sHeprus Tena MpH MOCTYNaTeIbHOM JABHKEHUU (BBIBOA (POPMYIIBI).
Brrunciienue BTOpoit KOCMUYECKOK cKopocTh. KnHeTnueckast 3HEprus Tena npu BpalaTeabHOM
newxeHud. [lone cuii. KoHcepBaTuBHBIE U HEKOHCEPBATUBHBIE CUJIbL, TpUMeEpHL. [loTeHImanbHas
sHeprus. [loTeHnnanbHas SHEpPTUs B IOJI€ CUJI TSDKECTH, TOTEHIIMAIbHASL SHEPTUS YIIPYTO
nehopMUPOBAHHOM MPYKUHBI (BBIBO (POPMYIIBI).

Tema: [TpuHuun otHocuTeNbHOCTH ["anues.

[Toctynartel DiiHIITENHA B CIELUAIbHON TeOpuu oTHOcUTENbHOCTHU. [IpeoOpa3zoBanus ["anunes B
Kjaccudyeckoit mexanuke. IIpeoOpasoBanus Jlopenua.

Tema: Cnenctus u3 npeodbpazosanuit Jlopenia.

CrnoxeHue CKOpoCTel B ClIEUAIIBHON TEOPUH OTHOCUTEIIBHOCTH.
PenstuBucrckas aunamuka. [lonnas sneprus tena B CTO. DHeprus okos, KHHETHYECKast
sHeprus Tena. CBA3b peIsITUBUCTCKOM SHEPTUU U UMITYJIbCA.

PA3JIET 2
DJIIEKTPOCTATUKA

Tema: 3akon Kynona.

HaHpH)KCHHOCTB OJICKTPOCTATUYCCKOI'O I10JIA. CunoBble TMHUH.

Teopema ["aycca B nHTErpaibHON (popMe U ee MPUMEHEHHE AJIS pacueTa NEeKTPUUECKUX MoJieil B
BaKyyMe.

Tewma: PaGoTa mo nepemenieHuto 3apsijia.

[ToreHunanbHas 3HEeprus B AeKTpudeckoM mosie. [lotenuuan, ero cBs3b ¢ 3HEprueil u padboTou,
C HaNPSHKEHHOCTBIO MOJIA. DKBUIIOTEHIIMAIBHBIE [IOBEPXHOCTH.

Tewma: JINDJIEKTPUKHU B DJIEKTPUYECKOM IIOJIE.
[TonstpHble M HENOJIAPHBIE MOJIEKYIIbL. [10apr30BaHHOCTE. BEKTOp AJIEKTPUYECKOTO CMEIICHMUS.
[Tpumenenue Teopemsl ['aycca B MHTErpabHOM hopMe [Tt pacyeTa JIeKTPHUECKUX MOoJIeH B

TUDJICKTPUKE.

PA3JIEJ 3
SJIEKTPOJIMHAMUKA

Tema: [TpoBOAHUKH B 3JIEKTPUUECKOM T10JIE



OnekrpoeMKkocTh. KoHeHcaTopbl. DHEprus 3JeKTPHYECKOTO MOJIs.
Cuna Toka, INIOTHOCTh TOKa. 3akoH OMa Ui OTHOPOAHOIO YYacTKa LENH. DIEKTPUIECKOe
CONPOTHUBIICHHE.

Tewma: 3akon Oma B qudpepennmanbaoi hopme.

3.1.c. 3akonsl OMa JIsl y4acTKa LeTd, COJepKaliero MCTOYHUK 3.7.C. U 171l 3aMKHYTOU eI .
3akon [Ixoyns-Jlenna. [lpaBuna Kupxroda.

PA3/IE] 4
MATHETH3M

Tema: DieKTpudecKuil TOK B BAKyyMe.

SIBneHne TepMOIIEKTPOHHOM dSMHUCCUM. BakyyMHBINM 11O,
MarautHo€ 1oJie MOCTOSHHBIX MAarHUTOB M IPOBOJIHUKOB C TOKOM. 3aKoH Ammepa. BekTop
MarHUTHOW MHAYKUHUH. MarauTHOE B3aUMOJICHCTBUE MTOCTOSHHBIX TOKOB.

Tema: 3akon buo-Casapa-Jlamnaca.

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

Tewma: Cuna JlopeHia.

JIBr>keHue 3apsHKeHHBIX YacTUl B MarHUTHOM nosie. Lluknorpon. Oddexr Xomna.
[Totok BekTOpa MarHuTHOM MHAYKLIMU. Teopema ["aycca i marautHoro noss. Pabora o
MEPEMEIICHUIO TPOBOJIHUKA C TOKOM B MATHUTHOM IT0JIE.

Tema: MarauTHoe 110JI€ B BENIECTBE.

Hamaranuennocts. Hanpsk€HHOCTh MAarHUTHOTO TOJIS. 3aKOH TIOJTHOTO TOKA.
MarsuTHas IpOHUIIAEMOCTb. Jlua-, mapaMarHeTusM.

Tema: @eppoMarHeTusm.

OO0BbéMHas IIIIOTHOCTh OHCPIruu MarouTHOI'O I1OJIA.
SIBnenne SHGKTpOMaFHHTHOﬁ HHIAYKIIHUH.

Tema: SIBneHue caMOMHAYKIUH.

NunykTuBHOCTB. SIBNCHUE B3auMHOM MHIYKIIMK. PaboTa Tpancdopmaropa.

Tema: Cuctema ypaBHeHHI MakcBesia B MHTErpajdbHOM hopme.



DIEKTPOMAarHuTHOE IOJIE.
OK3AMEH

PA3JIEJL 5
KOJIEBAHM 1 BOJIHBI

Tema: [lepuoamyeckue mporecchl.

'apmonnyeckue kosnedanust. CoOCTBEHHbIE KOJICOAHUS MEXaHUYECKUX CHCTEM. Y paBHEHHE
KosieOaHni. MasiTHUKH. DHEPTHs KOJIeOaH .

3aryxarolue, BIHYX/I€HHbIE KoJieOaHus. Y paBHEHUE BBIHYKIEHHBIX KOJIEOaHUMH.

Ammuntyna u ¢a3za xonedanuii. Pesonanc. ABrokonebanusl.

Konebanus B anekrpuyeckux nensx. Hesaryxaromye u 3aryxaromue KojaeOanus. BeiHyxaeHHbIe
aNIeKTpUUIecKue Konebanus. Pesonanc. ABTokoneOaTeIbHbIE CHCTEMBI.

Tema: Cnoxenue TapMOHHUYCCKHX KoJIeOaHNH OHHHaKOBOﬁ YaCTOTHI.

Crnosxenue xKoyiebaHuii, MPOUCXOIAIIUX 0 OJTHOMY HAIPaBIECHUIO U 1O ABYM
MEPICHINKYJISIPHBIM HAIIPABJICHUSM.

Bonnbl. Buasl BonH. YpaBuenue Oerymieit BoaHbl. @a3oBas ckopocTs. BonHoBoe
ypaBHEHHUE. Y paBHEHUE BOJHBI B yIpyrux cpenaax. [loTok sHeprum.

PA3JIET 6
BOJIHOBASI OTITUKA

Tema: CnoxxeHue BOJH.

WnTepdepenius KorepeHTHbIX BOIH. CTOSYME BOJIHBI.

OneKTpoMarHuTHbIE BOJHBL. M3myuenue qunosns. YpasHenus Makcsesia.
CnencrBus u3 ypaBHeHnit Makcseina. CKOpOCTb paclipoCTpaHEHHUs], SHEPTus,
MHTEHCUBHOCTB DJIEKTPOMArHUTHBIX BOJH. CTosune BoaHbl. OneIThl ['epia.

Tema: IlIkana 31€KTPOMarHUTHBIX BOJIH.

CaetoBble BostHbL. MHTEpdepennus ceera. OnTrueckas pasHocTh xoja. IHTepdepenuus B
TOHKMX IIeHKaX. [Ipumenenue nnreppepeniun. I'onorpadus.

[Tpuniun [Noirenca-dpenens. Metox 300 @penens. [IpsaMonrHeitHOe pacCIpOCTpAHEHUE CBETA.
Judpakuus chepruueckux BOJH Ha KPYTJIOM OTBEPCTHH U HEIIPO3PAuHOM JIHCKE.

Hudpakmus BoH Ha ogHOU U ABYX miensaX. J{udpaknuonnas pemerka. Pa3pemaroniast
CHOCOOHOCTh ONTHYECKUX MPUOOPOB. PenTrenoBckue nyun. Ycnosue Bynbga- bparra. Metoast
PEHTI€HO-CTPYKTYPHOTO aHAJIM3a.

Tema: ®a3zoBas U rpynmnoBas CKOPOCTH BOJIH.

Hucnepcus ceera. HopmanbHag u anomanbHasg aucnepcus. [lornoiienune u paccesHue cBera.



[Tonstpusanus pu OTpaXECHUU, IMPEIOMIICHUH U IIPOXOXKICHUU Yepes

KpucTauibl. 3akoHbl bprocrepa nMaitoca

DIUNTUYECKU MOJIIPU30BaHHbIN cBET. MIcKycCcTBEHHAs: aHU30TPOINHMSL, ITPO
ABIISAIOIASCS O] ACMCTBUEM JaBJICHUS, JJIEKTpUYECcKoro nouis. Bparienue miockoctu
HOJIIPU3ALIUY.

PA3JIET 7
KBAHTOBAS OIITUKA

Tema: TenoBoe U3IIyYEHHE U €70 3aAKOHBI.

Pacnpenenenue sHEPTUU B CIIEKTPE U3IYUCHUsI a0COTIOTHO YEPHOTO

tena. Popmyina [Inanka.

doroaddexr. YpaBHenue Ditnmreiina. Ummynse gorona. lasinenue ceera. Dpdext Komnrona
Uznyuenue ceera aromamu. CriekTp atroma Bogopoja. [lepexoapl 21eKTpOHOB B aTOME,
COOTBETCTBYIOILIME U3YyUEHHIO U MOIJIOIIEHUIO CBETa. PEHTT€HOBCKUI CEKT.

PA3JIET 8
TEPMOJMHAMUKA 1 MOJIEKYJISIPHASI ®U3NUKA

Tema: Monekynspras pu3uka.

WneanbHbiii ra3. YpaBHEHHE COCTOSTHUS UcAIbHOTO raza. OCHOBHOE ypaBHEHUE MOJICKYIISIPHO-
KMHETUYECKOUN Teopuu raza. CpeaHsis JHEPTUs MOJIEKYII.

Pacnpenenenne MakcBeina s ckopocTeit moJiekyi. OnbITHOE pactpeiesieHue MOJIEKY 0
CKOPOCTSIM. DHEPTHUsl MOJIsl Ta3a U OJTHOM MOJIEKYJIBI.

Pacnpenenenue bonbiimana. CpeHee YuCI0 CTOTKHOBEHUN U CPEHSS JJIMHA CBOOOIHOTO
npobera MoJieky. SIBIeHus nepenoca (TeronpoBOAHOCTh, MU y3us, BHyTpEHHEE TPCHHE)

Tema: BHyTpeHHss dHEprus ra3a u €€ U3MEHEHHE

1 3akoH TepMoIMHAMHUKN. MOJIEKYIIPHO-KUHETHYECKAs

Teopus TerioeMkocTH. CpaBHeHHE ¢ onbITOM. Heo0X0MMOCTh KBAaHTOBBIX MTPEICTABICHUM.
AnnabaTHbIil porecc. PaboTa, coBepiiaemas ra3oM B pa3IMUHbIX yeinoBHsIX. KpyroBoii
nporecc. OOpaTuMbIii 1 HEOOPATUMBII MPOLIECCHI.

Tenmosast mammHa. [{ukn Kapuo, ero KIIJ[.2-ii 3ak0H TepMOJIUHAMUKH.

Tema: DHTpOMHS.

CTaTUCTHYECKOE TOJIKOBAaHKE. | HAYaJI0 TEPMOJAMHAMUKHU B CIIydae

M3MEHEHUS YUCIIa YAaCTHUI] B CUCTEME. XMMUYECKHUI MOTEeHIIHAIL.

PeanbHble ra3el. BzaumoelicTBue Mexx1y MoJieKysiaMu. Y paBHeHue Ban-nep-Baanbca.
Kpucrannnueckoe cocTosiHue BellecTBa. BHYTpeHHSsIs1 SHEPTUs peaibHOro rasa.

PA3JIEJT 9
KBAHTOBAS ®U3UKA. ATOMHAS U SITTEPHA ST ®U3UKA

Tema: I'unoresa ne bpos.



Omnebiter [IpBuccona u Jxepmepa. Judpakius mukpodactuil. [IpuHImn HeonpeaeIeHHOCTH
[eiizenbepra. BomHoBast GyHKIUS, €€ CTATUCTUYECKUN CMBICT M YCIIOBUS, KOTOPBIM OHA JIOJKHA
YIOBJIETBOPSTb.

VYpasuenue lllpeaunarepa. Ypasaenue Llpeaunrepa ais cTaiimoHapHbIX cocTossHUNA. CBOOOTHAS
MHUKpOYacTula. MUKpodacTua B OJHOMEPHON TOTEHIMATIBHOM SIME.

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

Tynnenbubil 3pdext. KBaHTOBBINA OCITUILIATOP.

KBanToBO-MexaHnueckoe onucanue atoMoB. CranimoHapHoe ypaBHeHue lllpenunrepa nis atoma
Boiopojia. BoiHoBbIE pyHKIMM U KBaHTOBbIE uncia. [IpaBuna or6opa a1 KBAHTOBBIX
nepexoioB. OmbiT [lITepHa u ['epnaxa. Dddexr 3eemana.

Tema: MHOTO21€KTPOHHBIE ATOMBI.

[Tpunuun [Taynu. 3anonHeHue MEKTPOHHBIX OpOUT B aTome. [TpuHIMIT TOCTPOCHUS TaOIUIIBI
Menneneena.
Bunbl xumudeckoit cBsi3u. AMopdHbIe Tena, KpucTauibl. JlepeKkThl KpUCTAUIMUSCKOW PEIIETKH.

Tewma: KpI/ICTaJ'IJ'I, KaK IIEpuoanvceCKas KBaHTOBAA CTPYKTYpa

OO6pa3oBaHue 30H HEpPTrUid. 30HHBIE CXEMbI MeTaJlIa, JUIEKTPUKA, MTOTYITPOBOAHHKA.
KBaHTOBEIE CHCTEMEI U3 OJUHAKOBBIX HAaCTHII. BBIpO)K)IGHHI)IG 1 HCBBIPOKACHHBIC KOJIJICKTUBBIL.
KBanToBBIE cTaTucTUUECKHE pacnipenenenus bo3e-OitHmreiina u @epmu-/lupaka u ux cBs3b €
pacnpenenenreM Makcgeiuia-bosbiimana.

Tema: IIimoTHOCTD UMCiIa KBAHTOBBIX COCTOSHUM.

Oneprusa @epmu. DIEKTPOHHBIN ra3 B MeTa/lIaXx.

[TonBUXKHOCTH HOCUTENEH 3apsiia B KpUCTAJIaX. 3aBUCUMOCTb 3JIEKTPOIIPOBOAHOCTH METAJIOB
OT TEMIIEPATYPHI.

DNEKTPOHHBIX T'a3 B MOIYIPOBOJAHUKAX (COOCTBEHHBIX U MPUMECHBIX ). JbIpKH. 3aBUCUMOCTD
KOHIIEHTPALlUK HOCUTENEH 3aps/ia U 3JIEKTPOIPOBOJHOCTH OT TEMIIEPATyphl B COOCTBEHHBIX U
IIPUMECHBIX MOIYITPOBOIHUKAX.

Tema: CBepXIpOBOAUMOCTb.

CBEpXTEKYy4ECTb.
ONEKTPONPOBOJHOCTD NOIYITPOBOJHUKOB B CHIIBHBIX JIEKTpUdecKux noiisx. [lornomenne ceera,
BHYTpeHHU# portoadext. M3nydenue cBera. Jlazeps.

Tema: KoHTakTHBIE SIBJICHUS HA IpUMeEpe p-N-Tiepexo/1a: BRIPSIMIISIONIEe IeHCTBHE,
dboTodddekr, n3nydeHune cpera.

[lepcrieKTUBBI HAHOTEXHOJIOTHM.
CTpOGHI/Ie sgApa atroMa. PaIII/IOaKTI/IBHOCTB. OCHOBHBIE ITOHATHSA paHHaHHOHHOﬁ AO3UMCTPUH.



Tema: SlnepHbie peakiuu.

DHeprus cBs3u. JleGekT Macchl. MPUHIMIHAIBHBIC OCHOBBI SIJIEPHOM SHEPTETHKH (pPEeaKIuu
JIeTICHUsI ¥ CHHTE3a).

Bunbl hbyHIaMeHTANBHBIX B3aUMOICUCTBUI. DIIeMEHTapHbBIC YaCTHUIIBI. AHTHUYACTHUIIBI. AJIPOHBI,
JIENITOHBI, YaCTULIBI-IIEPEHOCYMKH B3auMoaencTBui. KBapku.

Tema: OCHOBHBIE JOCTHXKEHHS U TIPOOIEMBI CyOBsIEPHON (PU3UKH.

[TonbiTKM 00BeMHEHUS (DYHIAMEHTATBHBIX B3auMOACHCTBUHN. JloCcTHIKEHNST HAOII0aTEIHbHOM
actpoHoMuu. COBPEeMEHHBIE KOCMOJIOTHUECKHE TIPEICTABICHUS 00 IBOTIOIINY BeeneHHOM.
Mogaens bonbiioro B3pbiBa.

CoBpeMeHHBIEC HAYIHO-UCCIICIOBATEILCKUX TIPOTPaMMBbI B 001acTH (PU3UKH, MOJICITH.
PeBonronoHHbIe U3MEHEHUS B TEXHUKE M TEXHOJIOTHIX KaK CIEJACTBUE HAYYHBIX JOCTH)KCHUI B
oOmacti PHU3MKH.

®dusnyeckas KapTuHa MUpa Kak ¢uinocodckas Kareropusi. AHTPOIHBIA MPUHIIHIL.



