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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

OcCHOBHOH 11eJbI0 U3yYeHHs yueOHOM quctuiuinabl «Pu3nkay sBiseTcs GopMUpoBaHHe
y 00y4aromerocsi KOMIETEHIIUH JUIS CIICAYIONINX BHIOB AEATEILHOCTH:
Hay4HO-HCCIIEI0BATEIbCKOM.
JucuumurHa npeaHa3HadeHa JUIst MOMyYeHHs 3HAHUH [T PeLICHHS CIIETYIOLTIX
npodeccHoHaIbHBIX 3a1a4 (B COOTBETCTBUH C BHIAMH JCATCIBHOCTH):
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 JEHCTBYIOINX 00BEKTaX
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 LIEJIbI0 MOTYYEHUS MAaTEMAaTHYECKUX MOJIETIeH IPOLIECCOB U 0OBEKTOB aBTOMATH3AIUU
U YIPaBJICHUS;
HOATOTOBKA JaHHBIX M COCTaBJICHNUE 0030pOB, pehepaToB, OTYETOB, HAYUHBIX MTyOIUKAIIMN 1
JIOKJIA/IOB Ha HAYYHBIX KOHPEPEHINAX U CEMHHAPAX, YIaCTHE BO BHEJPEHUH PE3yIbTATOB
UCCIIEJOBAaHUN 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
poJiIbl0 PyHAAMEHTaIbHBIX HAYK B IOJIMOTOBKE CIIEUAINCTA. DTO CBSI3aHO C TEM, YTO BHEAPEHHUE
COBPEMEHHBIX BBICOKUX TEXHOJOTUN B MPAKTUUECKYIO HHKEHEPHYIO JEATEIbHOCTh
IpeJinoiaraeT OCHOBATEIbHOE 3HAKOMCTBO Pa0OTHUKOB € (PU3NYECKUMU OCHOBAaMH MPOTEKAHUS
COOTBETCTBYIOIINX MPOIIECCOB, C KIIACCUUYECKUMU U C HOBEHUIITUMHU METOaMH (PU3HUECKUX
uccienoBanuii. JlaHHbBIN Kypc 1aéT BO3MOKHOCTH OYIYIIUM CHEIUAINCTAM TOTYyYUTh
TpeOyemble 3HaHus B 001acTU (PU3MKH, a TAK)KE IPUOOPECTH HABBIKM UX JlajbHEHIIero
MOTIOTHEHU S, UCTIONB3YS B OTUX IEJISAX pa3IUYHbIE (B TOM YHUCIIE — SJIEKTPOHHBIE) HCTOYHUKU
uH(popmannu. bonee Toro, mporpamma IuCHUIUTHHBI «PU3KKa» CHOPMUPOBAHA TAKUM 00Pa3OM,
4yTOOBI HE TOJBKO JIaTh CTYJEHTaM IMPEACTaBICHHE 00 OCHOBHBIX pa3jenax GU3NKH,
MO3HAKOMHTH UX C HanboJee BaXKHBIMH SKCIIEPUMEHTAILHBIMI U TEOPETHIECKUMHU
pe3yapTaTaMu, HO W MIPOBECTHU JEMapKaIlUI0 MEX Ty HAyUYHBIM U aHTHHAYYHBIM MTOJAXO0M B
W3Y4YEHUU OKPYXKaIoIIero Mupa. JIUCIUIIMHA YYUT CTYIEHTOB CTPOUTH MOJIEITH MPOUCKOISAIITNX
SBJICHUM U MPOIIECCOB, MPUBUBAsI TIOHUMAHKE TPUUMHHO-CIIECTBEHHOMN CBA3U MEXIAY HUMU,
dbopmupys y Oyaynux CeHaINCTOB IMOUTMHHO HAYYHOE MUPOBO33PEHHE.

Kpowme Toro, pusuka co3mpaer yHUBEpCANbHYIO 0a3y sl U3yueHus 00menpodeccuoHaAIbHBIX U
CHEIMANIbHBIX JUCIMILUINH, 3aKIaIbIBaeT (PyHIaMEHT MOCIEAYIONIEr0 O0yueHusl B MarucTparype,
acnupantype. OHa Ja€T LeabHOe Mpe/ICTaBIeHHE 0 PU3NYECKUX 3aKOHAX OKPY’KaIOIIEero MUpa B
WX €TUHCTBE U B3aUMOCBSI3U, BOOPY)KAET CHEIHAIMCTOB HEOOXOAUMBIMH 3HAHHUSIMHU IS
pelIeHUs] HAyYHO-TEXHUUECKUX 3a7a4 B TEOPETUUECKUX U MPUKIIATHBIX aClleKTax.

3amaun TUCHUIUTUHBL:

- (hopmupoBaHUE Y CTYZAEHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPAa,

- OCBOCHHE OCHOBHBIX (DU3HUECKUX TEOPHii, TO3BOJISIONINX OMUCATh SIBICHUS B IPUPOJIE,
IIPEJIEIOB IPUMEHUMOCTH 3TUX TEOPUH AJIs PELLIEHUS] COBPEMEHHBIX U NIEPCIIEKTUBHBIX
TEXHOJIOTUYECKUX 3a]1a4;

- OBJIQICHUE (PYHAAMEHTAIbHBIMU MPUHIMIIAMH U METOIaMU PEIICHUS HAY9HO-TEXHUYECKHX
3aja4, MpUOOPETEHHE HABBIKOB SKCIIEPUMEHTAILHBIX UCCIEIOBAHUIN U OILIEHKU CTETIEHU



JIOCTOBEPHOCTH TMOJIy4aeMbIX PE3YJIbTATOB;
- (hopmupoBaHNEe HABBIKOB MO MPUMEHEHUIO MOJIOKEHUH PyHAaMEeHTaTbHON (HU3UKH K
rPaMOTHOMY HaAyYHOMY aHAJIU3Yy CUTYaIUi, C KOTOPHIMU CIEIUATUCTY 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 MPAKTHUECKUX MPUIIOKEHUIX;, 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, CTy€HT 10JIKEH TPUOOPECTH HaBBIKU PabOTHI C MPUOOpaMU U
000py/I0BaHNEM COBpEMEHHOM (pru3nueckoi 1abopaTOpuu; HABBIKH UCIIOJIb30BAHUS PA3IMUHbIX
METOJUK (PU3NUECKUX U3MEPEHU U 00pabOTKU IKCIIEPUMEHTAIbHBIX JaHHBIX; HABBIKH
NPOBEICHUS aIEKBATHOTO (PM3UIECKOTO U MATEMaTHUECKOTO MOJICIIMPOBAHMUS, & TAKIKE
MPUMEHEHUS METOJI0B (PU3UKO-MATEeMAaTUYECKOTO aHANIN3a K PEIICHUI0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHUYECKHUX IIPOOIIEM.

dwu3mKa KaK HayKa 0 HanOoJsee o0MMX 3aKOHAX MPUPOIBI B TOM MM HHOM CTETIEHU HMEET
HEMOCPEICTBEHHYIO CBSI3b MPAKTUYECKU CO BCEMU JAUCLUIUITMHAMHU, U3y4aeMbIMU Ha
NPOTSDKEHUH BCETO MHCTUTYTCKOTO Kypca. B wactHoCTH, Ha 3ak0HAX (PU3MKM OCHOBaHa paboTa
BCEX COBPEMEHHBIX aBTOMATHUECKUX YCTPONCTB Mepeaaun, coopa u o0paboTku nHGOpMaIuu.
HiMeHHO 103TOMY B IPOLIECCE YTEHUS JICKIU JIeiaeTcs ynop Ha GU3HNUECKUN CMBICT SIBJICHUIA,
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 CIIOCOOHOCTBIO IEMOHCTPUPOBATH 3HaHUE 0A30BBIX LIEHHOCTEH MUPOBOIA
KYJBbTYPBI U TOTOBHOCTBIO OIMUPATHECA HAa HUX B CBOEM JIMYHOCTHOM U
OO0IIEKyYJIbTYPHOM Pa3BUTHH, BIIAJICHUEM KYJIbTYPOH MBILIUICHUS,
CIIOCOOHOCTBIO K 0000IIEHUIO0, aHATIN3Y, BOCIPUATHIO HHPOPMAIUH,
MIOCTAHOBKE LIEJIM M BHIOOPY MyTeH ee JOCTHKEHUS

OIIK-2 CMOCOOHOCTBIO MCIIONIB30BaTh 3HAHUS O COBPEMEHHON (PU3NUECKOil KapTHHE
MHpa ¥ 3BOJIIOIMY BeceneHHoH, MpOCTpaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOCHUU BELIECTBA Il IOHUMAHKS OKPYXKAIOILIEro MUpa
Y SIBJICHAW NTPUPOJIBI

OIIK-3 CIOCOOHOCTBIO MPHOOPETaTh HOBBIE MAaTEMATHUYECKHE  €CTECTBEHHOHAYUHBIE
3HAHUS, UCTIOJIb3YSI COBpEMEHHBIE 00pa3oBaTeIbHble U NHPOPMAIIMOHHbBIE
TEXHOJIOTUHU

4. O0mas TPy10eMKOCTb AU CHUIIJIMHBI COCTABJIAET
12 3adeTHbIX enuHMUIl (432 ax. 4.).
5. Ob6pa3oBaTesbHbIE TEXHOJIOTHH

[IpenomaBanue auctuuinHbl «Du3nKa OCyIMIECTBIIETCS B GOpMe JICKITUH,
71a00paTOPHBIX PadOT M MPAKTUYECKHUX 3aHATUN.JIEKIIMU TPOBOAATCS B TPAAUITMOHHON KIaCCHO-




YPOUYHOH OpTraHU3allMOHHON (hopMe, IO THITY YIPaBJICHUS IO3HABATEILHOM AEITEIbHOCTHIO HA
67% SBAAIOTCS TPATUIIUOHHBIMH KJIACCUYECKU-JIEKIIMOHHBIMU (00BSCHUTEIBHO-
WTIOCTpaTUBHBIE), HA 33% - HCIIONIBb3YIOTCS HHTEPAKTUBHBIE TEXHOJIOIMH, B TOM YHUCIIE
MynbTUMeaniHbIe. [ [pakTHueckue 3aHaTus U 1abopaTopHble pabOThl OPraHU30BaHBI C
UCIOJIb30BAaHUEM TEXHOJIOTUN Pa3BUBAIOILIETO O0YyUEHUSI 1 MHTEPAKTUBHBIX TEXHOJIOTUH.
[IpakTyeckuii Kypc BBIIIOJIHAECTCS B BUAE TPAAULIMOHHBIX TPAKTUUECKUX 3aHATHI
(0OBACHUTETHLHO-WITIOCTPATUBHOE PEIICHUE 3a/1a49) B 00bEéMe 54 yacoB. 13 Hux 18 yacoB ¢
UCII0JIb30BaHUEM MHTEPAKTUBHBIX TEXHOJIOTHIA, B TOM YHCJIE 3JIEKTPOHHOTO (BUPTYaJIbHOIO)
[IPAKTUKyMa B IEMOHCTPALIMOHHOM BapUaHTE; TEXHOJOTUM, OCHOBAaHHBIX HAa KOJUIEKTUBHBIX
croco6ax oOyueHusl, a TAK)Ke UCIIOJIBb30BaHUEM KOMITBIOTEPHOI TECTUPYIOLIEH CHCTEMBI.
JlaGopaTopHblii TpakTUKyM: 36 4acoB, U3 HUX 12 4acoOB C UCTOIB30BAaHUE HHTEPAKTUBHBIX
TexHojoruil.CamocrosTenpHas paboTa CTyJJleHTa OpraHu30BaHa C UCII0JIb30BAHUEM
TPaJULMOHHBIX BUJIOB pabOTHI (L1e1eco00pa3Ho UCIIOIb30BAHUE HHTEPAKTUBHBIX TEXHOJIOTHIN).
K tpagummonnsM Bugam padotsl (107 4acoB) oTHOCATCS paboTa € JIGKIMOHHBIM MaTepHAIIOM,
paboTa ¢ yueOHbIMU TOCOOHSIMU, MTOATOTOBKA K MOJTYYEHHIO IOMYCKA, BBITOIHEHHIO U 3aIlIUTE
1a00paTOPHBIX paboOT, pEIICHHUE 3a7a4 IOMAITHETO 33a/IaHusl 11l TPaKTUYECKUX 3ansaTuil. K
MHTEPAaKTUBHBIM TEXHOJIOTUAM MOKHO Oy/€T OTHECTU OTPabOTKY OTAEIBHBIX TEM I10
AIIEKTPOHHBIM MTOCOOHSIM, MMOATOTOBKA K MPOMEKYTOYHBIM KOHTPOJISIM B UHTEPAKTUBHOM
peX1Me, UHTEPaKTUBHbIE KOHCYJIBTALUU B PEKUME PEaTbHOIO BPEMEHH, BBIIIOJIHEHNE
WHAMBUAYAIbHOM pabOTHI 110 OTAENBHOI TeMe B MyabTUMeanitHOM dopmaTe.O1eHKa
MOJTyYEHHBIX 3HAHUHM, YMEHUI 1 HaBHIKOB OCHOBAaHA Ha MOAYJIbHO-PEUTUHIOBON CUCTEMBI
PUTM-MUUT. Beco kype pa3out Ha 9 pa3nenos (MoayIieit), mpeaCTaBIIsIoMmuX co00i
JIOTUYECKH 3aBepILIeHHBIA 00bEM yueOHo# nHpopmaryu. DOHJIbI OIICHOYHBIX CPEICTB
OCBOEHHBIX KOMIIETEHIIMH BKJIFOUAIOT KaK BOIIPOCHI TEOPETUYECKOTO XapaKkTepa AJisi OLIEHKU
3HaHMM, TaK U 33JaHUs IPAKTUUYECKOIO Co/lepKaHus (peleHrne KOHKPETHBIX 3a7a4, paboTta ¢
JTAHHBIMU) 17151 OLIEHKH YMEHHM U HAaBBIKOB. TeopeTndyeckue 3HaHUS MPOBEPIIOTCS MyTEM
NPUMEHEHHUS TaKUX OPraHU3alMOHHBIX (OPM, KaK MHIMBUIyaJbHbIE U TPYNIIOBHIE OIIPOCHL,
BBITNIOJTHEHHE TECTOB C UCIOJb30BAHNEM KOMIIBIOTEPOB MIIM HAa OYMa)KHBIX HOCUTEISIX. .

6. Coep:kanne TUCHUIIMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jesam)

PA3JIET 1
MEXAHUKA

Tema: IIpeamer u 3anaun pusuku. MexaHuka.

KuHeMaTtuka: OCHOBHBIE MOHATUSA. J[BUKEHHUE 11O IPAMOM: CKOPOCTh, YCKOPEHHUE.
KpuBonunelinoe neuxenne. HopManbHOE M TaHreHIMaIbHOE ycKopeHne. KunemaTuka
BpaLIaTEJILHOIO IBUKEHHUS: YIJIOBAsl CKOPOCTh U YIIIOBOE YCKOPEHUE, UX CBA3b C IMHEHHON
CKOPOCTBIO U YCKOPEHHEM.

Tema: MHepumanpHble CUCTEMBI OTCUETA U MEPBbIN 3aK0H HbroToOHA.

Bropoii 3akon Hetotona. Macca, uMiysisc, cuiia. Y paBHEHUE JBH)KEHUS MaTEPUATbHON TOUYKH.
Tpertuii 3akoH HproTOHA 1 3aKOH COXpaHEHUs UMITyJbca. 3akoH BecemupHoro tsarorenus. Cuiibl
TpeHU.

Tema: /luHaMuKa BpallaTeIbHOIO JBUKEHUS.



MoMEHT cuibl; MOMEHT HHEPLIMH; MOMEHT nMItysibca. Teopema Llltelinepa. OCHOBHOM 3aKOH
JUHAMHUKU BPAIaTEILHOTO IBMKEHUS B CIIy4ae CUCTEMBI TOUEK U B CIIy4ae TBEPAOTO Tela.
3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA. [ MPOCKOIIBI.

Tema: PaboTa nepeMeHHO# cHUibl. MOIIIHOCTb.

Kunernueckast sHEprHsl TeNa MpU MOCTYNATEIbHOM JIBUKEHUH (BBIBOJ (hopMyItbl). Beruucienue
BTOPOIl KOCMHUYECKOH CKOpocTH. KuHeTnyeckas sHeprus Teja npy BpallaTeIbHOM ABHKCHUH.
[Tone cun. KoHcepBaTuBHBIE U HEKOHCEPBATUBHBIE CUJIBI, TPUMEpPHI. [loTeHIInanbHas SHeprusl.
[ToTeHumanbHast HEPTHS B TIOJIE CUIT TSDKECTH, MOTEHIMAIBHAS SHEPTUS YIIPYTO
neOopMHUPOBAHHON NIPYKUHBI (BBIBOJ (POPMYIIBI).

Tema: [Ipunuun otHocuTenbHOCTH ['anumnes.

[Toctynatel DifHIITEHHA B CIELIMATIBbHOM Teopuu oTHOcUTenbHOCTHU. [IpeobpazoBanus ['anunes B
Kiaccuueckor mexanuke. [IpeoOpazoBanus Jlopenia.

Tewma: CnenctBust u3 mpeoOpa3zoBanuii Jlopeniia.

CrnoxeHue CKOpoCTell B CIENUAIbHON TEOPUN OTHOCUTEIBHOCTH.
PenaruBuctckas nunamuka. [lonnas sueprus tena B CTO. DHeprus nokosi, KHHETHUECKast
sHeprus Tena. CBs3b peIsITUBUCTCKON SHEPTUU U UMITYJIbCA.

PA3JIEJI 2
DJIEKTPOCTATUKA

Tema: 3akon Kynona.

HanpskeHHOCTD 371€KTPOCTaTUYECKOT0 1011 CHUIIOBBIE IMHUU.

Teopema ["aycca B uHTErpasibHOM opMe U ee TPUMEHEHHUE I pacdeTa dJIEKTPUUECKUX TOJIeH B
BaKyyMe.

Tema: PaGoTa mo nepemernieHuo 3apsa.

[TorennuanbHas HEprus B dNeKTpudeckoM nose. IloteHnnan, ero cs3b ¢ sHeprueit u padboToii,
C HAPSHDKEHHOCTBIO MOJISL. DKBUIOTEHIIMAJIBHBIE TIOBEPXHOCTH.

Tema: JIMDJIEKTPUKHU B STEKTPUIECKOM MOJIE.

ITonstpHble ¥ HENOJIAPHBIE MOJIEKYIIbL. [10IApU30BaHHOCTE. BEKTOP 2JIEKTPUUECKOTO CMEILCHHUS.
[Tpumenenue Teopemsl ["aycca B MHTErpagbHOM popme /Ui pacuera dJeKTPUIECKUX MoJiel B

JUDJICKTPHUKE.

PA3JIEN 3
DJIEKTPOJMHAMUKA

Tema: [IpOBOHUKY B 3JIEKTPUYECKOM II0JIE.



OnekrpoeMkocTb. KoHpeHcaTopbl. DHEPrys JEKTPHYECKOTO OIS,
Cuna Toka, INIOTHOCTh TOKa. 3akoH OMa Ui OTHOPOAHOIO YYacTKa LENH. DIEKTPUIECKOe
CONPOTHUBIICHHE.

Tema: 3akon Oma B muddepennmanbaoit hopme. D.1.c. 3akonsl OMa 715 yyacTKa MerH,
COJIepKAaIIero UCTOYHHUK 3.J1.C. ¥ JIIsl 3aMKHYTOM 1enu. 3akoH Jxoynsa-Jlenna. [IpaBuna

Kupxroda.

PA3/E] 4
MATHETU3M

Tema: DnekTpuyeckuil TOK B Bakyyme. SIBlIeHHEe TEPMOAIEKTPOHHON IMKccUU. BakyymMHbIN
O,

MarautHo€ 1oJie MOCTOSHHBIX MArHUTOB M IIPOBOJIHUKOB C TOKOM. 3aKoH Ammepa. BekTop
MarHUTHOW MHAYKIHUH. MarauTHOE B3aUMOJICHCTBUE MTOCTOSHHBIX TOKOB.

Tema: 3akon buo-Casapa-Jlannaca. Teopema o HUPKYJIALUN BEKTOPA MAarHUTHOM UHIYKIUH,
HNpUMEPEL IPUMEHEHUS TEOPEMBL.

JlelicTBME MAarHUTHOTO TOJIS1 HA PAMKY C TOKOM. MarHuTHbIA MOMEHT BUTKA C TOKOM.

Tema: Cuina Jlopenna. JIBuxeHue 3apssKeHHBIX YaCTUIl B MArHUTHOM TioJie. L[ukimoTpoH.
O ekt Xoma.

[Totok BekTOpa MarHuTHOM MHAYKIMU. Teopema ["aycca nis maruutHoro nosst. Pa6ora no
MEPEMEIICHUIO ITPOBOJIHUKA C TOKOM B MATHUTHOM IIOJIE.

Tema: MarauTHoe nofie B Bemectse. HamarunuenHocts. Hanpsok€HHOCT MArHUTHOTO TOJTSL.
3aKO0H MOJIHOTO TOKA.

Tema: @eppoMarHeTusm.

OO0BbéMHas IIIIOTHOCTh OHCPIruu MarouTHOI'O ITOJIA.
SIBnenne BHGKTpOMaFHHTHOﬁ HHIAYKIIHUH.

Tewma: SIBnenune camonHaykiuu. MHIyKTUBHOCTD. SIBIeHUE B3auMHOM HHAYKIMH. PaboTa
Tpanchopmaropa.

Tema: Cuctema ypaBHeHHI MakcBesia B MHTETpaibHOUM opme. DIIEKTPOMarHUTHOE TIOJIE.
OK3AMEH

PA3JIEJ 5
KOJIEBAHUS U BOJIHBI



Tewma: I[lepuonnueckue nporeccel. ['apmonndeckue konebanus. CoOCTBEHHbBIE KOJICOAHUS
MEXaHUYECKUX CUCTEM. Y paBHEHHUE KoeOanuii. MasTHUKU. DHEPrus KojeOaHui.

Tema: 3aTyxarouiye, BHIHYXJACHHbIE KoJleOaHusl. Y paBHEHHE BHIHYKICHHbBIX KOJICOaHUH.

Ammuintyna u ¢asza xonebanuii. Pezonanc. Aprokonebanusl.

Tema: KonebaHus B 311€KTpUUYECKUX LIETISAX.

Hesaryxaromue u 3aryxaromue Kojnebanus. BelHyX)/1eHHBIE dJIEKTpUYeCcKHe KOoJIeOaHusl.
Pe3onanc. ABTOKOJIEOATEILHBIC CHCTEMBI.

CrnosxeHre TapMOHUYECKUX KOJIeOaHUN 0IMHAKOBOM 4acTOThI. ClIoKeHUE KOJICOaH i,
MPOUCXOJISIINX [0 OJTHOMY HAIIPABJICHHUIO U TIO JBYM MEPICHIUKYISPHBIM HATIPABICHUSM.

Tema: Bonusl. Bunsl BonH. YpaBHenue Oeryieid BoHbl. PazoBas ckopocTh. BomHoBoe
ypaBHEHHUE. Y paBHEHUE BOJHBI B yIpyrux cpenax. Ilotok sneprum.

PA3JIET 6
BOJIHOBAS OIITUKA

Tema: Cnoxenne BoiH. UnTepdepeHius KorepeHTHbIX BOIH. CTOSYHE BOIHBI.

SJIGKTpOMaFHI/ITHBIe BOJIHBI. I/IznyquI/Ie JUITOJIA. ypaBHeHI/IH Makcgeina.

Tema: Cnencreus u3 ypaBHeHui Makcseia.

CKopocTh pacpoCTpaHEHUsl, JHEPT U,

WHTEHCUBHOCTD AJIEKTPOMArHUTHBIX BoJH. CTosiune BomHbL. OnbITHI ['epiia.

[IIkana 3mekTpoMarHUTHBIX BoJH. CBeToBbIE BOJIHBL. HTEepdepenus creta. Ontudeckas
pa3HocTh xoja. IHTepdepeHins B TOHKUX MieHkax. [Ipumenenne uatepdepeHium.
["onorpadus.

Tema: [Tpunuun I'rolirenca-®penend. Meton 300 @penens. [IpsMonnHeitHOe pacnpocTpaHeHUE
cBeta. Judpaxius chepuyecKkux BOJIH Ha KPYTJIIOM OTBEPCTHH M HETIPO3PAYHOM JHCKE.

Tewma: ludpakius BOJH Ha OJTHOU U ABYX IIEISIX.

HudpaxnuonHas pemerka. Pa3zpemaromas ciocoOHOCTh ONTHYECKUX TPUOOpPOB. PeHTreHoBCKuE
ayuu. Yciaosue®azoBas U rpymnnoBas CKopocTH BoaH. {ucnepcus ceera. HopmansHas u
aHomainbHas aucrnepcus. [lornomenue u paccesiuue csera. Bynbda- bparra. MeTtoibl peHTreHo-
CTPYKTYpPHOT'O aHAJIN3a.

Tewma: [lonsipuszanus npu oTpaxeHU, IPEIOMICHUU U MPOXOKIECHUU Yepe3 KPUCTAILIbI
3akonbl bprocrepa n Manoca. DIMNTHYECKHN TOJISIPU30BaHHBIN cBET. ICKycCTBEeHHAs

AHU30TpOIIuA, Ipo
SABIAOIIAACA 11O ,I[CﬁCTBH@M AaBJICHUSA, SJICKTPHUYCCKOT'O I10JIA. BpameHHe IIJIOCKOCTH



MoJrsIpu3anuu.

PA3JIET 7
KBAHTOBAS OIITUKA

Tema: TeroBoe U3JIy4eHUE U €ro 3aKOHbL. PacipeesieHne SJHepIuy B CIIEKTPE U3JIy4EHUs
abcoioTHO yepHoro Tena. Popmyna [Tnanka.

Tema: ®otordpdexr. YpaBuenue DitHmrerina. Ummynbe ¢potona. JlaBinenue ceera. Idhdext
Komnrona

Tema: M3nyyenue cBeTa arToMamH.

Crnextp atoma Bonopoza. Ilepexonbl 27€KTPOHOB B aTOME, COOTBETCTBYIOLINE U3JIYYEHUIO U
IIOTJIOIIEHHIO CBETA. PEHTI€HOBCKHM CIIEKTD.

PA3/IET 8
TEPMOJMHAMUKA U MOJIEKYJISIPHA ST ®U3NKA

Tema: MonekymnsipHas ¢pusuka. VineansHblil ra3. YpaBHEHHE COCTOSHUS HSATBHOTO Ta3a.
OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOUN Teopun ra3a. CpeqHsis SJHEPTUs MOJIEKYI.

Tema: Pacnipenenenne MaxkcBesia ajisi CKOpocTei MoJiekyn. OnbITHOE paclpeeieHue MOJIEKYIT
10 CKOPOCTSIM. DHEPrusi MOJIS ra3a U OAHOM MOJIEKYJIBI.

Pacnipenenenuie bonbimana. CpeHee YMCIIO CTOJIKHOBEHUN U CPEHSS AJIMHA CBOOOIHOTO
npobera MoJieKyJ1. SIBieHus nepeHoca(TemIonpoBOAHOCTb, M1 dy3usi, BHyTpeHHEE TPEHHE)

Tema: BHyTpeHHSISI OHEpPIrusia ra3a u €€ n3MeHeHue. 1 3aKoH TCPMOANHAMUKHU.

MonekynsapHO-KMHETHYECKas
Teopus TerioeMkocT. CpaBHEHHE C OnbITOM. He00X0IMMOCTh KBAaHTOBBIX TIPEICTABIICHUN.

Tema: AnnabaTHbIN TpoIiecC.

Pabora, coBepiaemas ra3oM B pa3JIM4HbIX ycinoBusax. Kpyrosoii mporecc. OOpatumsiii 1
HeoOpaTUMBIH MPOIIECCHI.
Temosas mamnHa. [ukn Kapao, ero KIIJI[.2-ii 3ak0H TEpMOAMHAMHUKH.

Tema: DHTpONUSL.

CraTtucTHYEeCKOE TOJIKOBaHue. 1 Hayaio TCPMOANHAMHKHU B CIIydac
HN3MCEHCHHA 4YHClia YaCTHI] B CUCTEMCE. XUMUYEeCKUM IOTCHIIHUAJI.

Tema: Peanburnle ra3sbl.

B3anmopencTere Mexay MoJeKynamu. Y paBHeHue BaH-nep-Baanbca.



Kpucrannnueckoe cocTOsIHUE BELIECTBA. BHYTpeHHS 3HEPT U PEAIbHOTO rasa.

PA3JIET 9
KBAHTOBAS ®U3NUKA. ATOMHAS U SIJTEPHA ST ®U3UKA

Tema: I'unore3a ne bpos.

Omwithl [[pBUccona u Jxepmepa. Judpakuus mukpouactuil. [IpuHIMT HEOTpeeIeHHOCTH
['eiizenbepra. BonnoBas ¢GyHKIUS, €€ CTATUCTUYECKUNA CMBICI U YCIIOBUS, KOTOPBHIM OHA JJOJKHA
YAOBJIETBOPSATS.

Tema: YpaBuenue lpenunrepa. Ypasuenue lpeaunrepa ajist CTalMOHAPHBIX COCTOSIHUM.
CBo0OonHas MukpouacTHiia. MUKpoyacTHila B OJHOMEPHOM MOTEHIMAIBLHOM sIME.

Tema: MukpodacTuia y 0lHOMEPHOTO MOTEHIIMAILHOTO nopora u 6apbepa. TyHHEIbHBIN
s dext. KBaHTOBBINM OCIUILIATOP.

Tema: KBaHTOBO-MeXaHUUECKOE OIIMCAHHE ATOMOB.

CranuonapHoe ypaBaenue Lllpenunrepa 1 atoma Bogoposa. BomHoBbIe (YHKITUU ¥ KBAHTOBBIE
yucia. [IpaBuna orbopa s kBaHTOBBIX niepexo0oB. OnbIT LlTepHa u I'epnaxa. Dddekt
3eeMaHa.

Tema: MHoroanekrponssie atomsbl. [Tpunnun [laynu. 3anonHeHue 3JeKTPOHHBIX OPOUT B aTOME.
[Tpuniun noctpoeHus Tadbauibl Menaeneesa.

Tema: Buabl xumuueckoil cBsizu. AMopgHbIe Tena, KpucTauibl. JledeKkTsl KpucTamuinuecKoi
PELIETKA.

Tema: Kpucramn, kak nepruoguueckast KBaHTOBasi CTpykTypa. OOpa3oBaHue 30H SHEPTUH.
30HHBIE CXEMBI METAIUIA, JUJIEKTPUKA, IOTYITPOBOJHHKA.

Tema: KBaHTOBBIE CUCTEMBI N3 OIMHAKOBBLIX YACTHII.

BBIpoKI€eHHBIE 1 HEBBIPOXKICHHBIE KOJUIEKTUBBI. KBaHTOBBIE CTaTUCTUYECKHE PACIIPEACIICHUS
boze-Diinmreitna u @epmu-/lupaka u ux cBs3b ¢ pacnpenesneHneM Maxkcsemia-bonbimana.

Tema: IInOTHOCTB UncIa KBAHTOBBIX COCTOSHUIN. DHeprus depmu. DNEKTPOHHBIN T'a3 B
MeTaJax.

[TonBUKHOCTH HOCUTENEH 3apsiia B KpUCTAIIAX. 3aBUCUMOCTbD 3JIEKTPOIIPOBOAHOCTH METAJUIOB
OT TEMIIEPaTypBI.

Tema: DeKTpPOHHBIX a3 B MOJYNPOBOJHUKAX (COOCTBEHHBIX U IPUMECHBIX ).

JpIpku. 3aBUCUMOCTbh KOHIEHTPALIMK HOCUTENEH 3apsiia v 3JIEKTPOIPOBOIHOCTH OT
TCMIICPATYpPhI B CO6CTB€HHI>IX U MPUMCCHBIX MOJIYIIPOBOAHUKAX.



Tema: CBepx1npoBoguMocTb. CBEpXTEKYUECTb.

Tema: DeKTpOnpPOBOIHOCTh MOJIYIPOBOJHUKOB B CHIIBHBIX 3JIEKTPUUECKHUX MOJSX.
[Tormomenue cBeta, BHyTpeHHMA PoTtorddext. M3nyuenue cera. Jlazepsl.

Tema: KOHTaKkTHBIE ABJICHNS Ha IPUMEpE P-N-IIepexoa: BEIIPSIMILIOLIEE IEUCTBUE,
dboToddekr, n3ydeHune cpera.

[lepcrieKTUBBI HAHOTEXHOJIOTHM.

Tema: Ctpoenue sigpa aroMa. PaguoaktuBHOCTh. OCHOBHBIE TOHATHUS PaJAUALIMIOHHON
JIO3UMETPUH.

Tema: SAnepusie peakiuu. DHeprus cBsa3u. JledekT Macchl. MPUHIMIHATBEHBIE OCHOBBI SIIEPHON
SHEPreTHKU (peakluu JeNIeHUsI U CHHTE3a).

Tema: Buapl pyHaaMeHTalIbHBIX B3aUMOACHCTBUM. DJeMeHTapHble YaCTHIIbI. AHTHYACTHILIBI.
AJIpOHBI, JIENITOHBI, YaCTULBI-IEPEHOCUUKH B3auMoielcTBUi. KBapku.

Tema: OCHOBHBIE JOCTHXKEHUS U TIPoOIeMbl CyObsiiepHoil pusuku. [TonbiTku o0beIMHEHNS
(dyHIaMeHTaJIbHbIX B3auMoJeiicTBuil. JlocTnxkeHnst Ha0II0AaTEIbHOW aCTPOHOMUHU.
CoBpeMeHHbIE KOCMOJIOTMUECKHUe NpeicTaBieHus 06 sBomonun Beenennoil. Moaens bosbioro
B3pBIBA.

Tema: COBpeMeHHLIeHay‘lHO'I/ICCJ'IeI[OBaTeJ'ILCKI/IX IporpaMmsI B obiactu (I)I/ISI/II(I/I, MOICIIN.

PeBomnoninoHHbIe U3MEHEHNUS B TEXHUKE U TEXHOJIOTUAX KaK CIEICTBUE HAyYHBIX JOCTH)KEHUH B
obnactu Gu3MKy.

duznyeckas KapTUHAa MUpa Kak puiocopckas Kareropusi. AHTPOIHBIN MPUHIIMIL.



