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PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

«IloaroroBka u caaua rocyaiapCcTB€HHOI0 3K3aMEHa»

Hanpasnenue 03.03.02 ®usuxka
[Tpoduns: " Ousnka KOHASHCHPOBAHHOTO COCTOSIHUSA "
KBanmuduxkarys (cTeneHb) BbIITyCKHUKA — OaKkaIaBp

dopma o0yueHHs — ouHas

(rox Hayana moaroroBku 2017r.)

Biagukaskas 2020



[Iporpamma coctaBieHa B COOTBETCTBUM C  DenepalibHBIM  TOCYIapCTBEHHBIM
oOpa3oBarenbHbIM cTaHAapTOM 10 HampaBiieHuio 03.03.02 du3uka, yTBEpKICHHBIM TPUKA30M
MunucTepcTBa HayKu U Bbiciiero odpasoBanusi Poccuiickoin ®@eneparun ot 07. 08. 2014 r. Ne
937, y4eOHBIM IIJJTaHOM TIOATOTOBKM OakamaBpa mo HampabieHuro 03.03.02 ®usuka,
yrBepkaAcHHbIM YueHbIM coBeToM PI'BOY BO «CeBepo-OceTUHCKUI TroCynapCTBEHHBIN
yauBepcuteT uMeHu Kocra JleBanoBuua Xeraryposa» ot 30.04. 2020 r., npotokosa Ne 9.

CocraButens Markoes T.T.., moueHT kadenpsl GU3NKH KOHICHCUPOBAHHOTO COCTOSHUS

PaGowas nporpaMma ofcykuena ©  yrsepigieHa Ha sacegaHuy  kadeapwt  pu3MkH

KOHJICHCHPOBAHHOIO cocTofuus (nporokoa Ne 6 ot 24 mions 2020 1)

3as. kadegapot__ ___T.T. Markoen

Onobpena CoBeToM QUIHKO-TEXHUYECKOTO (hakysTeTa
(mporoxon Ne7 or «29» mons 2020 r.)

[Ipexcenarens_ __WN.B. Teaypn




1. CTpykTypa u 0011asi TPYA0€MKOCTb JUCUHUIIJIMHBI
OO6mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIE eAMHUITHI (216 daca).

Ounas ¢popma oOyuenust | 3aouyHast popma 00ydeHuUs

Kypc 4 -
Cemectp 8 -
Jlexknun - -
[IpakTuueckne  (ceMHHApPCKHUE) - -
3aHATUS

JlaGopaTopHbIe 3aHATHS - -

Koncynpranuu - -

Htoro aynuTopHbIX 3aHATUN - -

CamocrosrenbHas paboTta 216 -

Kypcogas pabora - -

dopma KOHTPOJIS

DK3aMeH - -

3aueT - -

O011Iee KOJIMYECTBO YaCOB 216 -

2. Ileau ocBOEHHS JUCHUILIHHBI:

[IpenoaBanre AUCHUIUIMHBI TpEaycMaTpUBaeT (POpMUpOBAHME U pa3BUTHE 3HAHHM,
YMEHUH U HaBBIKOB IO ()YHJAMEHTAIbHBIM TEOPETHUECKUM M 3KCIIEPUMEHTAIbHBIM OCHOBAaM
o0mield M HEOpraHMYecKod XMMHUU M HMX NpPUMEHEHHE B MpakTU4Yeckod oOmactu. [lanHas
JUCLUIUIMHA CHOCOOCTBYET BBIpaOOTKE Yy CTyJEHTa HHTepeca K HCCIIEAOBaTENIbCKOM
JEATEIIBHOCTH U MPUMEHEHUIO MOJTYYEHHBIX 3HAHUN IPU BBINOJIHEHUH KYPCOBBIX U BBIITYCKHBIX
KBATH(UKAITMOHHBIX padoT.

OCHOBHBIMH 3aJavYaMi JMCHUINJIUHBI ABJIAIOTCH .

3amaua Kypca — (OpMHUpPOBaHHE TBOPYECKHM paboTaloumMx OakaJaBpOB C pa3BUTHIM
Hay4HBIM MBIIIUICHHEM, 00JIaIaf0IIMX HEOOXOIUMBIM 3aI1acoM 3HAaHUH B 00JIaCTH OOIICH XUMHH,
CHOCOOHBIX HCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS NPU pEIICHHHM MPaKTHUYECKUX 3ajad,
MPOSIBIISAS IPU STOM CaMOCTOSITEIbHOCTh U UHULIUATHUBY.

OCHOBHBIMH 3a]a4aMU AU CUMILIMHBI ABJISIOTCA:

e (QopmupoBaHuE y CTYJCHTOB 3HAHHUI 0 BAKHEUIITUX XUMHUECKHUX 3aKOHAX U TEOPUSIX;

e  BIAJICHHE YMEHHUSIMH MPOBOAUTH XUMHUECKUI IKCIEPUMEHT, POU3BOIUTH PAacUeThl Ha
OCHOBE XUMHYECKUX (QOPMYJ U YPAaBHEHUI XMMHUYECKUX PEaKIIHii;

e (QopmupoBaHHE HABHIKOB MO MPUMEHEHUIO IOJIYYCHHBIX 3HAHWHA sl OOBSICHEHUS
pa3sHOOOpa3HBIX XUMUYECKUX SIBJICHUN U CBOMCTB BEIIECTB, AJISl OLICHKH POJIM XUMHUH B
Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTUI U TIOTy4YEHUH HOBBIX MaTEpUasOB;

® OBJQJCHUE KOJMYECTBEHHBIMH METOJAaMH, KOTOpBIE MO3BOJSAT INPOTHO3UPOBATH U
OIMHCAaTh MPOTEKAHNE BO BPEMEHU XUMUYECKUX MPEBPALICHUI B PA3TUYHBIX YCIOBUSX;

e  OmpeJereHHe TPaHUll MPUMEHUMOCTH METO/I0B TEPMOJUHAMUKH K Pa3InYHbIM (PU3UKO-
XUMHYECKHUM Ipolieccam;

YMEHHUE NMPUMEHATH MOIy4YeHHbIE 3HAHUS JJIs1 0€30MacHOr0 UCIOIb30BaHUS BEUIECTB U
MaTepUajIoB B MOBCEIHEBHOM JKU3HU U MPEAYNPEKICHUS SIBICHUN, HAHOCSAIIMX BPEJl 3J0POBBIO
YEJIOBEKY U OKPY’KaIOIIEH cpeie.

[Iporpamma rtocynmapcTBeHHOro »k3ameHa 1o HampasineHuto 03.03.02 ®dwusmka
coctaBieHa Ha ocHoBe TpeboBanuii PI'OC BO wu «llojmoxeHuss O MPOBEACHUU



rOCY/IapCTBEHHOW MTOroBOM arrectanuu cTyaeHToB COI'Y».

[lenpto  rocygapCTBEHHOTO  JK3aMeHa  SIBISIETCA  OMNpeZesieHue  YPOBHS
cOPMUPOBAHHOCTH  KOMIIETEHIIHA, UMEIOLIUX ompejensionee  3HAYeHHE  JUISA
npo¢ecCHOHATBHON AEATEIbHOCTH BBITYCKHUKOB 10 HampasieHuto 03.03.02 dusuxa.

Ha rocynapcTBeHHBIN 9K3aMeH BHIHECEHBI CIEIYIOINE KOMIIETCHIINN:

CITOCOOHOCTBIO  WCIIOJIB30BaTh  OCHOBBI  (pmilocOpCKMX  3HAHUKW 111 (POPMUPOBAHUSA
MUpoBo33peHyeckoi mosuiuu (OK-1);

CHOCOOHOCTBIO aHAIM3UPOBATH OCHOBHBIEC 3Talbl M 3aKOHOMEPHOCTH MCTOPUYECKOTO Pa3BUTHUS
obrectBa it hopMupoBaHus rpaxaanckoi mosunuu (OK-2);

CIIOCOOHOCTBIO HMCIIOJIb30BaTh OCHOBBI HIKOHOMHYECKHMX 3HAaHUN B pa3IuyHbIX cdepax
xusnenaestenbuocT (OK-3);

CIOCOOHOCTBIO ~ MCIIONIb30BaTh  OCHOBBI  NPABOBBIX 3HAHMM B pas3iIMuUHBIX  cepax
xusnenestensaoctu (OK-4);

CIOCOOHOCTBIO K KOMMYHHUKAIIMK B YCTHOM M MUCbMEHHOM (hopMax Ha PyCCKOM M MHOCTPAHHOM
SI3BIKAX JISL PELICHUS 3a/1a4 MEeKIMYHOCTHOTO U MEXKKYJIbTypHOTo B3aumoaerictaus (OK-5);
CHOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCHPUHUMAS COLUMANIbHBIC, STHUYECKHE,
KOH(ECCHOHATIBHBIC U KyIbTypHbIC pasimnuus (OK-6);

CIOCOOHOCTBIO K CaMOOPraHu3aIiy U camoobpasoBanuio (OK-7);

CHOCOOHOCTBIO HCHOJB30BATh METOJBI U CPeNCTBA (DM3UYECKON KYJIBTYpBI JUIsl OOecredeHus
TIOJTHOLIEHHOH colmanbHOi 1 npodeccnonansHou nesrenprocta (OK-8);

CIIOCOOHOCTh HMCMOJb30BaTh IPUEMBl MEPBOM IMOMOLIM, METOAbI 3allUThl B YCIOBHUAX
ype3BbIUaiiHbx cutyarmii (OK-9)

CIIOCOOHOCTBIO ~ MCIOJNB30BaThb B NMPO(ECCHOHAIBHOW  JEATENbHOCTH  0a30BBIC
€CTeCTBEHHOHAyUYHbIC 3HAHUS, BKIIOYAs 3HAHUSA O IpeaMeTe M o0BbEKTaX HM3y4eHHs, MeTojax
UCCIIEIOBaHMS, COBPEMEHHBIX KOHLEMIHIX, JOCTIKEHUSIX U OrPAaHMUYCHHUAX €CTECTBEHHBIX HAayK
(mpeske BCero XUMUH, OMOJIOTHH, SKOJIOTHH, HayK 0 3emite u yenoBeke) (OTTK-1);

CIOCOOHOCTBIO HCIIONIB30BaTh B MPO(PECCHOHATBHON JEATETLHOCTH 0a30Bble 3HAHUS
(GyHIaMEHTAIBHBIX pAa3/Ie]IOB MaTeMAaTHKH, CO3/1aBaTh MAaTEMAaTUYECKHE MOJEITU THUIIOBBIX
npoeCCHOHATBHBIX 3a7]ad W HMHTEPIPETUPOBATH MOJYYCHHBIC PE3YNbTaThl C YYETOM TPaHHMIL
npuMenumocT moaeneit (OITK-2);

CIOCOOHOCTBIO HCIOJB30BaTh 0a30BbIE TEOPETUYECKHE 3HAHHUA (yHIAMEHTAIBHBIX
paszenoB o0IIei 1 TeopeTHYecKoi HU3MKH I peleHus npodeccruonanbhbix 3a1ad (OI1K-3);

CIOCOOHOCTBIO TOHMMATh CYIIHOCTh W 3HAa4YeHHWE WHPOPMAMU B Pa3BUTUHU
COBPEMEHHOT0 OOIIEeCTBa, OCO3HABATh OMACHOCTh M yrpo3y, BOZHHUKAIONIAE B 3TOM MpoIiecce,
co0JIr01aTh OCHOBHBIE TpeOoBaHus HpopManoHHo# 6e3omacHoct (OITK-4);

CIOCOOHOCTBIO HCIIONB30BaTh OCHOBHBIE METOJbI, CIOCOOBI M CpPEACTBA IOJIyYCHHUS,
XpaHeHHs, TepepadoTKu WH(OPMAIIMU U HABBIKM PAa0OTHI C KOMITBIOTEPOM KaK CO CPEJICTBOM
yrpasienus uaopmaruei (OITK-5);

CIOCOOHOCTBIO pelIaTh CTaHIAPTHBIC 33Jaud NPOPECCHOHATBHOM AEATEILHOCTH Ha
ocHOBE MH(oOpMaIMOHHON U OMOIHOrpaduIecKoil KyabTyphl ¢ IPUMEHEHHEM HH(OpMaIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH M C YY4ETOM OCHOBHBIX TpeOOBaHWI HH(OPMAIMOHHON
6e3onacuoctu (OITK-6);

CIOCOOHOCTBIO HCIIONIB30BaTh B CBOEH MpoecCHOHATbHOW [eATeIbHOCTH 3HAHUE
uHocTpanHoro s3bika (OITK-7);

CIOCOOHOCTBIO KPUTHUYECKH TIEPEOCMBICIIMBATh HAKOIUICHHBIN OIBIT, U3MEHSTH IPH
HE0OXOMMOCTH HarpasiieHue cBoel aesrenbroctu (OI1K-8);

CIIOCOOHOCTBIO TOJNYYUTh OPTraHW3alMOHHO-YIIPaBICHUECKUE HABBIKA TMPH PadoTe B
HAYYHBIX TPYIaxX U APYTHX MalbIX KojulekTuBax ucrnonautenei (OITK-9)

HAYYHO-HCCIIEIOBATEIIbCKAS ACATEITBHOCTD:

CIIOCOOHOCTBIO HCIIONIB30BATh CIICIIMATU3UPOBAHHBIC 3HAHUS B 00JacTu (PU3UKU IS
ocBocHUS TPOGMIbHBIX pusrueckux aucuuiumi (ITK-1);

CIIOCOOHOCTBIO  TIPOBOJUTH HAy4YHBIE UCCIIEAOBaHHWS B u30paHHOW  oOmactu
OKCHEPUMEHTAIBHBIX H (WJIM) TEOPETHUYECKUX (PHU3MUECKUX WCCICIOBAHUNA C TIOMOIIBIO
COBpEMEHHOW MpUOOpHON 0a3bl (B TOM YHCIE CIOXKHOTO (PU3NYECKOro O0OpYyIOBaHUS) H



UHGOPMAIIMOHHBIX TEXHOJIOTUH ¢ y4ETOM OTEUECTBEHHOTO U 3apybeskHoro omnbita (ITK-2);

HayYHO-MHHOBAIIMOHHAS JACSTEIHHOCTD:

TOTOBHOCTBIO TPUMEHSATh Ha MPAKTHUKE MPO(ecCHOHANTBHBIC 3HAHHS TEOPHH M METO/IOB
¢dusnueckux uccnenosanuii (IK-3);

CIIOCOOHOCTBIO TPHUMEHITh HA TMPAKTUKE MpodeccHOHANbHbIE 3HAHUS M YMEHUS,
MOJIyYCHHBIE ITPH OCBOCHHMH MPOGMIBbHBIX pusuueckux aucuuiuim (ITK-4);

CITOCOOHOCTBIO  TTOJIb30BAaThCSI COBPEMEHHBIMU METOJaMU OOpabOTKH, aHanmW3a |
cuHTe3a (u3ndeckoi nHpopMalu B u3dpanHoi odnactu pusznyeckux uccienopanuii (I1K-5);

OpTraHU3AIMOHHO-YTIPaBIeHYEeCKas 1eATEeTHbHOCTb:

CIOCOOHOCTBIO TIOHUMATh M HCIOJh30BaTh HAa MPAKTHKE TEOPETUYECKHE OCHOBBI
OpraHu3alliK U TUIaHKUPOBaHus Gusndeckux uccienosanuii (ITK-6);

CIIOCOOHOCTBIO Y9acTBOBATH B MOATOTOBKE U COCTABICHUH HAYYHOUH JOKYMEHTAIUH TI0
ycranoBieHHo# opme (ITK-7);

CIOCOOHOCTBIO MOHMMATh M TPUMEHSTh Ha MPAKTHKE METOJbI YIpaBJICHHS B cdepe
npupoaomnoiaszoBanus (I1K-8);

nearorndeckas ¥ MpoOCBETUTEIbCKAS ACSITETbHOCTD:

CIIOCOOHOCTBIO MPOCKTUPOBATH, OPTAaHW30BBIBATh M AHAIM3HPOBATH IEAATOTHYECKYIO
IeSTeTbHOCTD, obecrieunBast MOCJIeIOBATEIHHOCTD U3JI0KCHUS Marepuasa u
MEKTUCIUIIMHAPHBIC CBsI3H (pusuku ¢ apyrumu auciuminHamu (ITK-9).

1. Ha rocynapcTBeHHBIN 9K3aMEH BBIHECEHBI BOIPOCHI IO CIEAYIOMIUM JUCIUIIINHAM:

- «MexaHHuKa,

- «MonekynspHas Gu3nuKa,

- «DNEKTPUUYECTBO U MAarHETU3M», - «ONTHKaY,

- «ATomHas pu3nKay,

- «@u3KKa aTOMHOTO SiApa U JIEMEHTapHbBIX YaCTHULD,

- «BBenenue B (U3MKY KOHIECHCHPOBAHHBIX CPEI»,

- «@u3KKa KOHJIEHCUPOBAHHOTO COCTOSIHUSI BEIIECTBA,

- «COBpEMEHHBIE METOAbI UCCIICIOBAHUS TBEPABIX TEI», - «PU3UKA peaIbHOTO KPUCTAILIA,
- «/IndppakIOHHBIN CTPYKTYPHBII aHATH3.

2. O6beM BpeMeHH:
- TIOAATOTOBKA U C/1a4ya rOCYAapCTBEHHOTO YK3aMeHa - 2 HEeJeIIH;

3. Cpoku NMpoOBEICHUS:
- corjacHo rpaduKy yuyeOHOro mporecca

4. Marepuaibl HEOOXOIMMBIEK TOCYJapCTBEHHOMY OJK3aMEHY: - CIPAaBOYHBIA Marepuad,
Pa3pEeIIeHHBIN K CIOIb30BAHUIO HAa DK3aMEHE.

5. YciioBus TOATOTOBKYU U MPOLIEypa MPOBEACHUS:

® pacmucaHWe TOCYAapCTBEHHOTO »JK3aMeHa M OO030pHBIX JEKIUHA TO0 JUCIUILUIMHAM,
BKJIFOUEHHBIM B IIPOTPAMMY 3K3aMEHa, YTBEPKIACTCS IPOPEKTOPOM TIO

e yyeOHO-BocnuTarenbHOl padote COI'Y mo mpencraBineHuto nekaHa GpakyiabTeTa U

e BBIBEUIMBAETCS Ha caiiTe GaKysIbTeTa U TOCKe OOBSIBICHUM 3a MECALl JI0 CAaUu IK3aMEeHa.

l'ocynapcTBeHHBINM HK3aMEH NPOBOAUTCS IOCYAAPCTBEHHOM HK3aMEHALlMOHHOM KOMUCCHEH.
®opma NpoBeACHNS YCTHAsL, BKIIFOYAET:
- IOJArOTOBKA K OTBETY HA 3HAHUE TEOPETUYECKOr0 MaTepuasa 1 BIIIOJHEHUE 3alaHKs Ha
IIPOBEPKY YMEHUH NPUMEHATH 3HAHUS Ha IIPAaKTUKE - B | Jac.

Ilepeyenb TeopeTHYECKHX BOINPOCOB HA TMPOBEPKY 3HAHUI COCTABJSIONIEH
KOMIIeTEeHIHii, BBIHOCUMbIX HA IFOCY/IaPCTBEHHYI) HTOTOBYI0 ATTECTAIUIO:



Mexanuka

1. KunemaTrnueckoe onmMcaHue IBUKEHUSI MaTE€pUaIbHOM TOYKH. ECTECTBEHHOE 3aaHKe
nBkeHusi. CKOpOCTh B LIIMHAPUYECKON CHUCTEME KOOPAMHAT, paJiualibHas U TpaHCBepcalbHas
KOMITOHEHTHI.

2. WNuepuuanbHble cuUCTeMbl OTcyeTa. 3akoHbl HbroToHa. YpaBHEHUsS ABUXKEHUS U
HavaybHble ycioBus. [IpuHumn otHocuTenbHOCTH ["anumes.

3. 3aKOH COXpaHEHHUs uMIysbca. Teopema 0 IBMKEHUU LIEHTpa Macc cucTeMbl. OCHOBBI
JTMHAMUKH Ten nepeMeHHon maccel. @opmyna [{uoakoBckoro.

4. Mexanuueckas pabora. [lorenumanvabie cuibl. Kunernueckas sHeprusi. Teopema
Kenura. 3akoH U3MEeHEHUS MOJTHON MEXaHHUYECKON SHEPIHUH.

5. MoMeHT umnysibca U MOMEHT CWJIbl. YpaBHEHHE BpAIIATEIbHOTO JBMKECHMS. 3aKOH
COXPAHEHHs] MOMEHTA UMITYJIbCA.

6. LlentpanbHoe moine. 3aKOH BceMHUpHOro TsaroteHus. Kmaccudukanus tpaekTopuit
KOMET M IJIAaHET B IIEHTpaIbHOM ToJie. 3akoHbl Kemiepa. Kocmuueckue ckopocTu.

7. HewnepumanpHble cuctembl otcyeta. IIpeoOpasoBanme ckopocreil. Teopema
Kopuonuca. TlepeHocHas u 1eHTpoOexHas cuibl uHepiuu. KopuosmcoBa cuiia HWHEPIIHH.
Masarauk Pyxo.

8. YpaBHEHHS IBH)KEHHUS TBEPAOro Teiaa. MOMEHT uHepuud. BONYKKM M THpPOCKOMBI.
[Iponeccus u nyrauus. I'mpockonuueckuit 3 dext. [Ipauno XKykosckoro.

9. Vopyrue um mmactudeckue nedopmarnuu. Jledbopmarus ympyroro pacTsHKEHUS H
casura. 3akoH ['yka. DHeprus ynpyro n1eopMHpPOBAHHOTO TeJa.

10.Mexanuka >xkuakocted u ra3oB. 3akoHbl Ilackanms w Apxumena. YpaBHEHHE
HENPEpPBIBHOCTU. YpaBHEHHE Oinepa. YpaBHeHue bepnynnu. Bsaskocts xuakocredt. Ywucno
Peiinonnca.

11.0cnHoBbl CTO. IIpoctpanctBo MunkoBckoro. MatepBai. [IpeobpazoBanus Jlopenma.
[Tonsitue 4-sextopoB. YpaBHeHnus npuxeHus [lyankape. [losnHas sHeprus Tena, SHEprus MOKos,
KHUHETUYECKasi SHEPTUs.

MouexysipHas pusuka

1. TepmonuHamuyeckue cUCTEMBl. YpaBHEHUE cOCTOsAHMA. llepBblil  3akoH
TepMOJAMHAMUKH. M30poneccsl ¢ naeanbHbIM ra30M.

2. TenyoBble U XOJOAWIbHBIE MAalIMHBI. BTOpPOH 3aKOH TEPMOAMHAMMKH. DHTPOIMSL.
3aKOH BO3pacTaHMs SHTPOIHH.

3. TepmomuHamuyeckue (QYHKUUU (BHYTPEHHSSI ODHEPIus, OHHTAJBIHA, CBOOOIHAS
SHEprus, TepMOAMHAMHMYECKUN moTeHuuan). Kpurepum paBHOBecHS TEpMOJIMHAMUYECKUX
CHUCTEM.

4. Mogenb wuaeadbHOro rasza. MOoONEKyISIpHO-KMHETUYECKUH CMBICIT TEMIIEPATYpHI.
Teopema 0 paBHOMEPHOM pacripeAeICHUH KHHETHYECKONW IHEPTUU 110 CTETICHSIM CBOOO/IBI.

5. IIpoctpancTBO ckopocTeid. Pacripenenenne MONEKyN MO CKOPOCTSAM (pacrpeaeneHue
Makcgemnna). XapakTepHble CKOPOCTH.

6. Mouekyibl B criioBoM notie. Pactipenenenue bonbiimana.

7. Iponeccsl mepeHoca B raszax. MoJeKyIsipHO-KUHETHYECKask OleHKa Ko3(duumeHToB
IIEpEeHOca B ra3ax Ha IMpUMepe TEIIONPOBOIHOCTH.

8. Peanbuble ra3el. YpaBHenue Ban-nep-Baanbca. Dddexr xoynsa-Tomcona.

9. ®a3oBbie paBHOBecud. YpaBHeHue Knaneiipona-Knaysuyca. JluarpaMmbl COCTOSTHUS.
Knaccudukanus dazopsix nepexonos. [lonsitue o Gpa3oBsIx mepexogax BTOPOTO poa.

10.'pannmia  pazgena da3. IloBepxHOcTHOE HaTsHKeHWE. Pa3HOCTH [JaBieHWH Ha
UCKPUBIICHHON Mexda3Hol rpanule. KanuispHble sBICHHUS.

3J16KTPI/I‘IBCTBO N MAarHeTHu3M

1. Onexkrpuyeckue 3apsaapl. 3akoH Kynona. Dnexkrpuueckoe nose. HanpsykeHHOCTD Moutsl.
[Tpunun cynepno3uinuu. Teopema ["aycca.



2. Pabota nouns nmpu nepemMerneHuu 3apsaa. Paznocts noreniuanos. CBsi3b NOTEHIMATA U
HaANPsDKEHHOCTH T0Js. [IpOBOAHMKM B 3JIEKTpOCTaTUYECKOM ImoJe. EMKOCTH NMPOBOIHHMKOB U
KOHJICHCATOPOB.

3. llonmgpuzaumsi  AMDJIEKTPUKOB.  DJEKTPUYECKOE  TOJ€ B JAUAJIEKTPUKAaX.
Juonexrpudeckas INPOHULAEMOCTb. Bekrtop siekTpuueckoro cmemenus D. I'paHuynbie
YCIIOBUSL.

4. TlocTostHHBIM snekTpuyeckuid TOK. 3akoHsl Oma u Jxoyns-JleHna. DnexTpo-
IBIKYyIIas cwia. 3akoH Oma i ydactka nenu, coaepxaniero 3/(C. [Ipasuna Kupxroda.

5. DnekTpu4eckuid TOK B MeTajyiaX M MoiynpoBoaHuKax. CoOCTBEHHast M NMpPUMECHas
IIPOBOAMMOCTB TOJIYIPOBOIHUKOB, «P-N» NEPEXOL.

6. MarnutHoe mosne B BakyyMe. MHIaykuus MarHuTHoro mnois. 3akoH buo-Casapa-
Jlannmaca. [Tone npsmonuHeHOro ToKa. [{upKysius MarHuTHOrO MOJIS.

7. Cuna Jlopenua u cuna Ammnepa. /[BukeHue 3apspkeHHBIX 4acTUIl B MArHUTHOM IIOJIE.
KoHTyp ¢ TOKOM B MArHUTHOM I10JIe. MarHuTHBIA MOMEHT.

8. MarnutHoe mnone B BewecTBE. MarHutHas BOCIPUUMYMBOCTD M MarHUTHas
IIPOHUIIAEMOCTb. Bl MarHETHUKOB.

9. SIBnenue snekTpomMarHuTHOM MHAYKUMHU. 3akoH Papanes u npaswio Jlenma. 3C
CaMOMHIYKIUHU. DHEPrUsl KOHTYpPa ¢ TOKOM, INIOTHOCTb SHEPIMM MarHUTHOTO MOJIS.

10.B3anMoOCBA3b NEPEMEHHBIX AJIEKTPUYECKUX M MAarHUTHBIX moieil. Tok cMmemieHwus.
Cucrema ypaBHeHMI MakcBeiia Kak o0mas cuctemMa MmocTyJIaTOB TEOPHH 3JIEKTPOMAarHUTHOTO
HOJIS.

Ontuka

1. OcHOBHBIE CBOMCTBAa JJIEKTPOMArHUTHBIX (3/M) BOJIH. YpaBHEHHE IIJIOCKOH U
chepuyeckoi 3/M BOJHBI 1Jisi OJHOMEpHOW 3amaun. [loHsATHE O moONsSpU3aUU. ODHEPTHs,
nepeHocumast 3/M BoaHoU. DazoBast U TPYIIOBas CKOPOCTH.

2. OTpaxkeHHE M TNPEIOMIICHHE CBETa Ha TPAHHUIIEC pa3jenia ABYX IUAJIEKTPUKOB IS
cilydasi HOpMaJIbHOTO MaJieHus (aMIUITMTYIHbIE U (a3oBble cooTHOMEHUs). [loasipu3oBaHHbIi 1
€CTEeCTBEHHBIN cBeT. 3akoH bprocrepa.

3. NuaTepdepenmms cBeToBbIX BOJH. [loimydeHre KOTEpEHTHBIX BOJH B ONTHKE. MeTon
JIeJIEHUs BOJIHOBOTO ()pOHTA HA MPUMeEpe KIACCUUECKUX UHTEP(EPEHIIMOHHBIX OIBITOB.

4. Nnrtepdepenuus cBeToBbIX BosH. [llupruna untepdepeHnonHo#i nojockl. [lomyyenue
KOTE€PEHTHBIX BOJIH METOAOM JIEJICHUS aMILJIUTY IbI.

5. JUinHa M BpeMs KOrepeHTHOCTH. [IoHATHE O BpPEMEHHOW U NPOCTPAHCTBEHHOMN
KOT€pEHTHOCTH.

6. IIpocBeTieHre ONTHKH U BEICOKOOTPaXAIOIUe UHTEP(EPEHIIMOHHBIE CIIOH.

7. Mudpakmus Ppenens. Meron 3o Openens u BekropHas nuarpamma. Judpakims
@®peHens Ha KpyTioM OTBEPCTUN U KPYIJIOM 3KpaHe.

8. JIudpakuus Dpaynrodepa Ha omHOW mmienu U cucreme meneit. udpakmumonnas
pelIeTKa KaK CIeKTpaIbHbIA Ipruoop.

9. Pa3pematomasi CmiocOOHOCTh ONTUYECKUX MHCTPYMEHTOB (TEJIECKOIBI 1 MUKPOCKOIIHI)
U U (PaKIIMOHHOHN PEIIeTKH.

10. TermmoBoe m3mydeHue. AOcomOTHO 4yepHOE Teno. 3akoHbl Kupxroda m Credana-
Bonbimana. 3akon cMenienust Buna. ®opmyna Ilnanka.

AToMHas (PU3HKA

1. ®otorddexr. [Tonstue o poronax. dpdext Komnrona.

2. CnekTpsl ucnyckanus U norjomenus. Monaens atoma Pesepdopaa. [Toctynarer bopa.
Boposckas teopust aroma Bogopona. Monunsauus aroma. Oneitel @panka u ['epua.

3. Tunoreza Jlym ne bpounsa. dudpakumst 2IeKTpOHHBIX NTydykoB. Crartuctuyeckas
UHTepHpeTanus BojH ae bpoitnsa. Bonnosas ¢pynkims. OcoOeHHOCTH KBaHTO-BOMEXaHHYECKOTO
omnucaHus MUKpPooObekTa. COOTHOIIIEHUE HEOTPEICTICHHOCTEH.



4. OCHOBBI MaTeMaTHUYECKOTO anrapara KBaHTOBOH MexaHuku. Omepatopsl (hru3HYecKux
BennunH. CTanmoHapHOe U HecTannoHapHoe ypasHeHue [lpeaunrepa.

5. 3agaya 00 OJTHOMEPHOM JBIKEHUU CBOOOJHOM YACTHIIBI B MOTEHIIMAIBHOM SIIHKE.
[MapmoHMYecknii OCIUIUIATOP B KBAHTOBOM MEXAHUKE.

6. MomeHT wuMIynbca B KBaHTOBOW Teopuu. IIpocTpaHCTBEHHOE KBaHTOBAHHE.
KBaHTOBOMEXaHNYECKOE OITMCAHUE aTOMA BOAOPOJA.

7. Cnun snektpona. OmbiT IlltepHa m I'epraxa. MarHuTHBIE MOMEHT CBOOOIHOTO
JJIEKTPOHA.

8. Cuctemsbl yeThlpex KBaHTOBBIX uncen. [Ipunuun [laynu u 3actpoiika 06oouek aToma.
[Teproanueckas cuctema >JIEMEHTOB.

9. IlpaBuna otOopa mpu wu3nydeHHH artoma. lllupuHA CHEKTpaldbHBIX JUHHMA.
10.I'enepanus cBeTa, ClIOHTAHHBIE M BBIHYXIEHHbBIC MIEpeX0/ibl. Bo3nelicTBHE CBETOBOrO MOTOKA
Ha 3aCEJICHHOCTb YPOBHEH, MHBEPCHAs 3aCEJICHHOCTh. lIpuHIMNuMansHas cxema jasepa, Imopor
reHepanuu. Tumsl jga3epoB W UX NpUMeHEHHE. OCHOBHBIE XapaKTEPUCTUKU BBIHYKICHHOIO
U3JIy4CHHUS.

®du3uKa aTOMHOI0 sIAPa U 3JICMECHTAPHbLIX YaCTHUII

1. CtpykTypa u cBOWCTBa sifiep. SnepHble cuibl. DHeprus U aedekT maccel. Jlenenue
Tsokensix saep. Llemnas peakus. Koaddurmentsr pasmHoxxeHust. SaepHbie peakTophl.

2. OCHOBHOH 3aKOH paaMOaKTUBHOro pacnana. llepmon mnomypacnaga. AKTUBHOCTb
paauoakTUBHOTO H30TOoma. Buasl pagmoaktuBHOCTU. Anbda-pacnan. TyHHenbHBINH D dEKT.
Bunsr 6era-pacnana. Helitpuno.3. Snepubie peakiuu. MexaHusm siiepHbix peakuuii. CeueHue
peakuuu. Moaens coCTaBHOIO Apa.

4. OcHOBHBIE XapaKTEPUCTUKHU aTOMHBIX siiep. DHeprus cBsizu. CBONCTBA SAEPHBIX CHIL

5. DnemeHTapHbie YacTHIlbl. Kitaccudukanus meMeHTapHbIX yactuil. KBapkoBas Mojienb
CTPOCHUSI ME30HOB M OapHOHOB.

Beenenue B GU3MKY KOHACHCHPOBAHHBIX Cpell

1. AtomHBIe UM HOHHBIE paauychl. KoOpAMHALIMOHHOE YHUCIO W KOOPAMHALMOHHBIN
MHOTOTPaHHUK.

2. Knaccugukanus TUIIOB CBSA3EH B KpHCTaiaXx. JHeprus cBsi3u. MIoHHbIE KpUCTAILIBI.

3. DHeprus pemeTku HOHHBIX KpuctaiioB. @opmyina bopua-Jlanne.

4. ®opmyna bopHa-Maiiepa ais pacueTa SHEPTUU CBSA3M HOHHOTO KpUCTaIa.

5. Kimaccudukamnus TUnoB cBsizei B KpucTawiax. KpucTamibl ¢ KOBAJICHTHON CBSI3bIO.

6. Knaccudukanust THIOB cBsi3el B KpucTaiax. MeTauIMyecKue, MOJICKYISIpHbIE
KPHUCTAJIJIBI ¥ KPUCTAIUIBI C BOJOPOIHBIMH CBSI3SMHU.

7. Knaccuduxanust TBEpAbIX TeNl Ha METAUIBl M JUAJICKTPUKU 1O MPOCTPAHCTBEHHOMY
PaCIpEeeIICHUIO BAJICHTHBIX 3JIEKTPOHOB.

8. HampspxkeHus u qeopManiui B M30TPOITHOM TBEPAOM Tene. 9. Yrpyrue nepopmanuu u
HaNPsDKEHUS B KpUCTAILIaxX

10.3akon I'yka A aHM30TPONHBIX TBEPABIX Tel. Monayin yOpyrocTd M yOpyrue
IIOCTOSTHHBIE.

11.Ypyrue BosIHBI B KpHCTaJUIaX.

12.Konebanus pemerku. @oHonbl. Konebanus mernmoyku 0JMHAKOBBIX aTOMOB. [-as 30Ha
bprommtosna.

13.Konebanuss NWHEWHOW IETOYKH, COCTOAIIEH W3 [JBYX pPa3jJU4YHBIX aTOMOB.
AKyCTHYECKHE U ONTHYECKUE BETBU KOJICOAHUH.

duszuka KOHACHCHPOBAHHOI'O COCTOAHHSA BeIIECTBA

1. Cummertpus KpucTayuioB. MaTpudHas 3aluch Mpeodpa3zoBaHuil CHMMETPUH.
2. TpancnssuroHHAas CHMMETPUS KpUCTAIUIMYECKOM cpefibl. [I[pocTpaHCcTBEHHAs pemieTKa.



3. Conpsixennas (oOpaTHasi) IpOCTpaHCTBEHHAs pereTka. 4. 3oHbl bpuitosHa.

5. TodeuHnas cuMMeTpusi KpUCTaUIMUecKon cpeanl. Kpucramnorpagudyeckue TodedHbIE
TPYIIIBI CAMMETPHHU.

6. KyOuueckue rpymibl.

7. Pewrerka bpasn, cucremsl, pacpeneaeHue KJIaccoB 110 CUCTEMaM.

8. [IpocTpaHCTBEHHBIE TPYNITBI CAMMETPHH.

9. [InockocTu ckoibxKeHUsl. BUHTOBBIE OCH.

10. IIpumepsl MPOCTPAHCTBEHHBIX TPYIIIL.

COBpeMeHHbIe METOAbI HCCJICTOBAHUA TBEPADBIX TEJI

1. MeTo/p1 BEIpALIUBAaHUS BOJIOPACTBOPUMBIX KPUCTAILJIOB.
2. Metozs! BeIpaliiBaHus BOJOHEPACTBOPUMBIX KPUCTAILIIOB.
3. MeToa peHTreHOCTPYKTYPHOT'O aHAIN3A.

4. DNEeKTPOHHO-MUKPOCKOITUYECKHE METO/IbI UCCIIECOBAHUS.

PDu3nKa peajbHOr0 KpUCTALIA

1. Buapl Toueunbix naepexroB. TepmoamHamuka To4yeuHBIX JedekToB. IloBeneHue
BAaKAHCHH ITPH 3aKaJIKE U OTKUIE.

2. Kommekcel ToueuHBIX AedekToB. Murpamus TouyeuHBIX aepekToB. VICTOUHMKHM U
CTOKH TOYEUHBIX JE(EKTOB.

3. KpaeBass aucnokanus. CkoibxkeHHe KpaeBo auciokanuu. llepenossanue xkpaeBoid
JUCIIOKALINN.

4. BunroBas jguciokanmg. CkoiabkeHHe BHUHTOBOM jauciokanuu. CMelraHHbIe
JUCIIOKALNU U UX IBU)KCHHUE.

5. Kontyp u Bektop broprepca. DHepreTuueckuii KpuTepuil AUCIOKAMOHHBIX PEAKIIHUI.



6. VYnopyrue cBoOiCcTBa AMCIOKaUMi. OHeprus Auciokauuil. B3aumoneiicTBue
napajuieIbHbIX KPA€BbIX U BUHTOBBIX JIUCIOKAIIUN.

7. lloapa3neneHve OHUCIOKAlMg Ha TOJHBIE M YaCTUYHBIE. XapaKTEPHBIC IOJIHBIC
equnnuHblie nuciokanuu B ['TIY, THK u OLIK pemerkax.

8. Uactuunbie aucnokanuu [llokmu. Pactsnyrteie aucnokauuu. [lIupuHa pacTsHYTHIX
auciokanui. Yactuunele gucnokauuu OpaHka.

9. BzammopeticTBue AucioKauii ¢ TodeuHbIMU nedextamu. Atmochepsr Kor-Tpenna,
Cnyka u Cy3yku.

10. IlpoucxoxaeHue auciaokanuil. Pa3MHOXKEHUE IUCIOKAIMKA TpU TIACTUYECKOMN
nedopmaruu. Mcrounnk ®panka-Puna.

11. JIuckauHanuy B HENPEPHIBHOW yIPYroM cpelie ¥ B KPUCTALIMYECKON pemieTke. 12.
I'panuner 3epeH u cyO3epeH. ManoyrioBsle W BBICOKOYTJIOBBIE TpaHullbl. CrenuaibHble U
MIPOU3BOJIbHBIE TPAHUIIBI.

JAndpakumoHHBIA CTPYKTYPHBIH aHAIH3

1. YcrpoiictBo MeTamorpad@uueckKux MHKPOCKOTNOB. Ha3HaueHne OCHOBHBIX JIMH3.
AGepparu TMH3 U METOJIbI UX yCTpaHeHus. MICTOUHHUKY cBeTa

2. ®opMUpOBaHUE ONTHYECKOTO M300paKeHUs MOBEPXHOCTH Iuth(a. OCHOBHBIE METO B
MHUKPOCKOIIMYECKOT0 UCCIEA0BAHNUSA: CBETIONOIBHOE, KOCOE, TEMHO-TI0JIbHOE OCBEILIEHUE; METO
MOJISIPU30BAHHOTO CBETA.

3. [IpocBeunBaroIias 31EKTPOHHAS MUKPOCKONHUSA U €€ (PU3NUECKUe OCHOBBI. Y CTPOICTBO
U OCHOBHBIE XApPAaKTEPUCTUKU ITPOCBEYMBAIOLIEIO JJEKTPOHHOTO MHUKpOCKomna. Meroasl
HOJATOTOBKH 00PA3I0B JJIS MPOCBEUMBAIOIIUX AIEKTPOHHBIX MUKPOCKOTIOB.

4. PacTtpoBas 3J€KTpOHHAs MUKPOCKONHUSA U €€ (U3MYECKHue OCHOBBI. B3ammomeicTBue
AIIEKTPOHHOI'O IMy4YKa C 00pa3loM. YCTPOWCTBO, NMPUHLUIIHAIBHAS CXeMa M XapaKTePUCTUKU
PacTpOBOrO 3JIEKTPOHHOTO MUKPOCKOIIA.

5. Tumbl CKaHUPYIOMUX 30HAOBBIX MUKPOCKOMOB. [IpUHIIUIIBEI pa0OTH U OCHOBHBIE Y3JIbI
CKAHMPYIOIIUX 30HJIOBBIX MHUKPOCKONOB. MeETO/Ibl CKaHUPYIOLIEH TYHHEJIBbHOH MHUKPOCKOIIMH.
N3roroBnenue 30H70B TUIs CKaHUPYIOIIUX TYHHEJIBHBIX MHUKPOCKOIIOB.



6. [IpuHUIKIIBI paOOTHI U OCHOBHBIE Y3JIbI aTOMHO-CHJIOBOTO MUKpOcKona. KoHTakTHbIe U
Kosie0aTeIbHbIE METOJUKH aTOMHO-CHJIOBOM Mukpockonuu. [lpuHnum paboT u ocoGeHHOCTH
MarHUTHO-CHJIOBOW MUKPOCKOIINU. J[ByXIPOXOAHBIE METOAUKH.

7. PeHTreHoBcKoe wu3iydeHue. McTopusi OTKpBITHSA, MNPUPOJa U OCHOBHBIE CBOMCTBA.
VICTOYHMKHM PEHTI€HOBCKOTO M3IIyYCHHs. Y CTPOHCTBO PEHTTCHOBCKOM TpyOKH. MexaHu3MBI
B3aUMOJICVCTBUSL PEHTT€HOBCKOTO U3JIYUYEHHUS C BEIIECTBOM.

8. PeHTreHOCTPYKTYpHBI aHann3 W ero (u3ndeckue OCHOBBL. YpaBHeHus Jlays u
Bynbda-bparra. CpaBHuTenbHas XapakTepuCTHKa AUGPAKIMOHHBIX CTPYKTYPHBIX METOJIOB:
peHTreHorpaduu, HeMTpoHorpaduu 1 MEKTpoHOrpaduu.

9. XapakTepuCTHKa HKCIEPUMEHTAJIBHBIX METOJOB PEHTTEHOCTPYKTYPHOTO AaHaJIA3a.
Merton [lebas-1lleppepa, MeToa MaoyriioBOro paccestuus. PeHTreHoBckas Tornorpadusi.

10. Xapakrepuctrka MeTo10B peHTreHorpadun. ®a3oBblii ananu3. OnpeaeneHre Yncha,
pa3MepoB U pPA30pPUEHTALMM KpUCTALIUTOB. OIlEHKAa OCTaTOYHBIX HAIPsLDKEHUH. AHaN3
TBEPJBIX PACTBOPOB.

11. DnexrpoHorpadus u ee GpU3NUIECKUE OCHOBBL. DKCIIEPHUMEHTAIBHOE 000PYAOBaHHE.
OcHoBHbIE 00/1aCTH TPUMEHEHHUS METOIOB 3JIEKTPOHOTpaduu.

12. HelitpoHorpadus u ee pu3nuecKkue OCHOBBI. XapaKTEPUCTUKA IKCIEPUMEH-ATbHBIX
MeToa0B. CTpyKTypHas 1 MarHUTHas HeHTpoHorpadwus.
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Kpurepun ouenuBanus komnereHUui ['ocy1apcTBEHHBIN K3aMEH OLIEHUBAETCSI COIIACHO
YPOBHIO c(hOPMUPOBAHHOCTH Y BBITYCKHUKA ITPOBEPAEMBIX KOMIIETEHLINH:

OneHKa

YpoBeHb
c(hOpMUPOBAHHOCTH
KOMIIETEHIINH

Kputepuii onenuBanust

«OTINYHOY

[IpoaBuHYTHII
Bricokuii

- CBOOOZHOE BIIQJICHUE TEOPETUYCCKUM
MaTepHaIoM;

- CnocoOHOCTh  aHANMM3UPOBATh |
OGOCHOBBIBaTB CBOM CYXXICHHA,

- YMeHHE TBOPUYECKHM IPUMCHSTH)
TCOPCTUYCCKUC 3HaAHUA npu peuIcHUuN
NPAaKTHYECKUX 3a1ad, JaBaTh (PU3NIECKOE
000CHOBaHUE PEIICHUS ITHX 3a7ad, UCIOJIb3Ys
COBPEMEHHBIC METO/IbI HCCIICIOBAHUS;

- OTBeTBHl HAa MOCTABJIECHHEIE BOIIPOCHI
MOTHYHBI, TOCIENIOBATEIbHBI, HE TPEOYIOT
JOIIOJTHUTCIIBbHBIX MOSICHEHUH.

«Xopo1Io»

JlocraTounsrit

- Bnanenue TEOPETUYECKUM
MaTepHUaIoM;

- YMeHHE MNpPUMEHSTh TEOPETHYECKHE
3HAaHUA IIpU PELICHUU MPAKTHYECKUX 3a1ad,
naBaTh (PU3MUECKOE OOOCHOBAaHWE PEIICHHS]
ATHUX 3a]1aY,

- OTBeThl Ha MOCTaBJIEHHBIE BOIPOCHI
VIOTMYHBI, IIOCJIICAOBATCIIbHEI, HO HUMCHOT

«Y 10BIIETBOPUTEIIb
HO»

MunumanbHEI
1 [ToporoBsiit

- Bnanenue TEOPETUYECKUM
MaTEpUAJIOM, HO HEMOJIHOE,
HEIOCJIEI0BATEIBbHOE €r0 U3JI0KEHHE;

- Heroynoctu B npuMeHEHUU 3HAHUH
JUTSL pELIEHUS MPAKTUYECKUX 3a/1a4;

- HeymeHue mokaszarenbHO 0OOCHOBATH
CBOU CYXKJICHUS.

«HeynoBnerBopure
TTEHOY

Huoxe
MOPOroBOro

- TeopeTndeckue 3HaHUS pa3pO3HEHHBIE,
OeccUCTEMHbIE, HE YMEHHE BBIAEIATH [IABHOE U
BTOPOCTETNICHHOE, OLIMOKM B  OIpeesIeHUH
MOHATUH, HCKaXKalolue ux CMBICII,
Oecropsi/IouHOe W HEYBEpEHHOE M3JI0KEHHE
MaTepHaa;

- Heymenue npuMeHHTH 3HaHUSA A
pEeLICHHs] TPAKTUYECKUX 3aa4.
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