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1. CTpykTypa 1 001asi TPyA0€MKOCTh JHCHHILIHHBI
OO0wmas TpyaoeMKOCTb AUCHUIUIUHBI COCTABIISIECT O 3a4eTHbIe enuHULBI (216 yaca).

Ounas ¢popma obyuenust | 3aouHas popma oOyueHHs

Kypc 4 -
CemecTtp 8 -
Jlek1nu - -
[IpakTnueckue  (ceMUHApPCKHE) - -
3aHATHS

JlaboparopHsble 3aHSITHS - -

Koncynsranun - -

HTOro ayauTOpHBIX 3aHATHI - -

CamocrosiTenpHast paboTta 216 -

Kypcosas pabora - -

®dopma KOHTPONA

DKx3aMeH - i

3auer - -

OO011ee KOIUYECTBO YaCcOB 216 -

2. Ilesu ocBOEHUS AUCHHTLIMHBI;

[IpenonaBaHue OUCUMIUIMHBI MpeAycMaTpuBaeT (OPMHPOBAHHWE M PA3BUTHE 3HAHUM,
YMEHUH W HAaBBIKOB MO (PYHIAMEHTAJIBbHBIM TEOPETHUECKUM M SKCIIEPHUMEHTAIBbHBIM OCHOBAM
oOmell W HEOpraHW4YecKOoW XUMHH M HX NPUMEHEHHE B NPAKTU4eCKOoi obOnactu. JlaHHas
IUCUUIUINHA CIOCOOCTBYeT BBIPAOOTKE Yy CTy[AE€HTa WHTEpeca K HCCIENOBATEIbCKOM
JESTEeJIbHOCTU U MIPUMEHEHUIO MOJYYEHHBIX 3HAHUN MPU BBINOJHEHUN KYPCOBBIX M BBIITYyCKHBIX
KBaJTH(PHKAITMOHHBIX PabOT.

OCHOBHBIMH 3aJavdyaMi JHCHUITIJIMHBI ABJISIIOTCSH

3amaua xypca — QopMupoBaHHE TBOpUECKU padoTaroImmx OakajgaBpOB C Pa3BUTHIM
HAYYHBIM MBIIIJICHHEM, O00JIQAA0IIIX HEOOXOIUMbBIM 3aI1acoM 3HAHUH B 00acTu o0mel XuMuy,
CHOCOOHBIX HCIOJIb30BaTh TEOPETHUECKHWE 3HAHHWS TPU PELIEHHH MPAKTHYECKUX 3a7ad,
MPOSIBIISISL TP 3TOM CaMOCTOSITEIBHOCTh ¥ HHULIUATHUBY.

OCHOBHBIMH 3212a4AMHU AU CHUILUIHHBI SIBJISIFOTCS

e (opmupoBaHUe y CTYIEHTOB 3HAHUH O BAYKHEHINTNX XUMHUYECKHX 3aKOHAX U TEOPHSIX;

®  BJIAJICHUE YMEHHUSIMH MPOBOAUTH XUMHYECKHUIA SKCIIEPUMEHT, MPOU3BOAUTL PACUYETHI Ha
OCHOBE XMMHUYECKUX (POPMYJT M YPABHEHHI XUMHUYECKUX PEAKIIHIA,

e (opmupoBaHHE HABBIKOB MO NPUMEHEHUIO IOJYYEHHBIX 3HAHUHU i OOBSICHEHUS
Pa3HOOOPA3HBIX XUMHYECKHX SIBJICHUN M CBOMCTB BEIIECTB, IJISl OLEHKH POJIH XVMHH B
Pa3BUTUN COBPEMEHHBIX TEXHOJIOTUN U MOJYYCHUH HOBBIX MaTEPHAJIOB,

® OBJQJICHUE KOJMYECTBEHHBIMH METONAMH, KOTOpbIE IIO3BOJISIT MPOTHO3MPOBATH U
OMHCATh MPOTEKAHNE BO BPEMEHH XUMUYECKUX MPEBPALIEHUI B PA3JTUYHBIX YCIOBUSIX,

e  OmpeneseHHe rPaHuIl TPUMEHUMOCTH METOIOB TEPMOANHAMUKHU K PA3IMIHBIM () U3HKO-
XUMHUYECKUM IPOLECCaM,;

YMEHHE MPUMEHSTh MOJyYeHHbIE 3HAHUS 1JIs1 O€30IaCHOTO UCTOJIb30BAHUS BELIECTB U
MaTepHaJioB B MIOBCEIHEBHON KU3HH M MPEAYIPEKACHUS SBJICHUH, HAHOCSIIUX BPEI 310POBBIO
YEJIOBEKY U OKPYIKaIoLIen cpene.

IIporpamma rocyaapcTBeHHOro osk3ameHa 1o HamnpasjaeHuro 03.03.02 dusuka
cocraBineHa Ha ocHoBe TpeboBarmii PI'OC BO wu «llomokeHuss O mNPOBENEHUU



roCylapCTBEHHONW WTOroBoM arrectauuu CTyaeHTOB COI'Y».

Ilenpt0  rOCYDapCTBEHHOIO  JK3aMEHa  SIBJSIETCS  ONpEAENieHHEe  YPOBHS
c(OPMHPOBAHHOCTH  KOMIIETEHIIHIA, UMEIOIUX  ONpenessiioIee  3Ha4eHWe Uit
npodeCCHOHABHON EATENbHOCTH BBITYCKHUKOB 1O HampasieHuto 03.03.02 ®dusuka.

Ha rocynapcTBeHHbIH 3K3aMeH BBIHECEHBI CIEIYIOIINE KOMITETEHINH!

CHOCOOHOCTBEO ~ HCIIONIb30BaTh  OCHOBbI  (puiocopckux  3HaHWHM  ansg  (POPMHUPOBAHUS
mupoo3s3penueckoit mozuun (OK-1);

CHOCOOHOCTBIO aHAJM3UPOBATh OCHOBHBIE HTANbl M 3aKOHOMEPHOCTH HUCTOPUYECKOTO Pa3BHUTHUS
obmectsa st popmupoBanus rpaknanckoi nosunun (OK-2);

CHIOCOOHOCTBEO  UCTIONB30BAaTh OCHOBBI HKOHOMHYECKMX 3HAHUH B pa3iM4yHbIX chepax
xm3HenestenpHocTu (OK-3);

CHOCOOHOCTBEO ~ HCIIOJIb30BaTh OCHOBBI ~ TPABOBBIX 3HAHUH B  pasmuuHbIX  chepax
xuzHenesrensHocty (OK-4);

CHOCOOHOCTBIO K KOMMYHHUKALIUHM B YCTHOH M MICbMEHHON (hOpMax Ha PYCCKOM U MHOCTPAaHHOM
SI3BIKAX U PELISHHS 33714 MEXITMYHOCTHOTO M MEXXKYJIBTYPHOro B3anMonencTeus (OK-5);
CHIOCOOHOCTRIO padoTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCHPHUHHUMAs COLMAIbHBIC, STHHYECKHE,
KOH(peccnoHanbHbIe U KyJabTypHbIe pasnnuns (OK-6);

CHOCOOHOCTBIO K caMoopraHu3anuu u camoodpazosarmto (OK-7);

CHOCOOHOCTBIO HCIOJIB30BATh METOABI U CPEICTBA (PU3NYECKOH KyJNBTYPBI Ui OOECTeYeHuUs
MIOJTHOLICHHOH conMaibHOM U mpodeccnonanbHoi nesitensHocty (OK-8);

CHOCOOHOCTh MCIOJIB30BATh MNPHUEMBbl TEPBOW MOMOINM, METOABl 3aIMUTBl B  YCIOBHSX
ype3BbIuaiinbix cutyanuii (OK-9)

CIIOCOOHOCTBEO ~ MCIIONIB30BaTh B NMPO(ECCHOHANBHOW  AEATENbHOCTH  Oa30BBIE
€CTeCTBEHHOHAYYHbIE 3HAHMS, BKIIOYAs 3HAHUS O MpenMeTe M OOBeKTax H3YyYeHHs], METOJax
UCCIIEIOBAHMS, COBPEMEHHBIX KOHLIEIIHSIX, JOCTIKEHHUSIX U OrPAaHUYCHHSX €CTECTBEHHBIX HAayK
(mpesxne Bcero XUMUH, OMOJIOrHH, SKOJIOTUH, HayK o 3emite U uenoseke) (OIIK-1);

CMOCOOHOCTBIO HCIIONB30BaTh B MPO(ECCHOHATIBHON NeSTeIbHOCTH 0a30Bble 3HAHUSI
(pyHIaMEHTaNbHBIX pa3/ejoB MATEeMATHKH, CO3/1aBaTb MaTeMaTHYeCKHE MOJEIH THUIIOBbIX
npodecCHOHANbHBIX 3a7a4 ¥ HHTEPIPETHPOBATh MONYYSHHbIE PE3yJbTaThl C YY€TOM TIPaHHILI
npumeHumoctu monenei (OITK-2);

CHOCOOHOCTBEO HCIOJIB30BATh 0a30BbIE TEOPETUYECKHE 3HAHUS (PyHIaMEHTAIbHBIX
pasznenos oOrmel 1 TeopeTnyueckor PU3NKU 1 pemeHust npodeccrnoHanbHbix 3anad (OI1K-3);

CMOCOOHOCTBIO MOHMMATh CYIIHOCTh M 3HaueHne UHpoOpMauuud B Pa3BUTHH
COBPEMEHHOT0 O0IIeCcTBa, OCO3HABATh ONACHOCTh M Yrpo3y, BO3HUKAIOIIME B 3TOM MpOLecce,
coOmronaTh oOCHOBHbBIE TpeboBaHus nHpopMmannoHHoi Oe3omacuoctr (OITK-4);

CIOCOOHOCTBIO HCIOJIb30BATh OCHOBHBIE METOJBI, CIIOCOOBI M CPEACTBA MOJYYEHHS,
XpaHeH!s, nepepadoTku MHPOPMALMK M HAaBBIKU Pa0OTHI C KOMITBIOTEPOM KaK CO CPEICTBOM
ynpasienus uHpopmauueii (OI1K-5);

CMOCOOHOCTBIO pellaTh CTAHAAPTHBbIE 3aAa4yu MPO(eCcCHOHATbHON EesITeNbHOCTH Ha
ocHOBe MH(pOpPMALTMOHHON 1 Oubnnorpaduaeckoil KyJIbTypsbl ¢ MPUMEHEHHEM HH()OPMALIHOHHO-
KOMMYHHUKAIIIOHHbIX TEXHOJOIMH M C Y4eTOM OCHOBHBIX TpeOoBaHUil WH(POPMAIIMOHHON
6e3onacHocTH (OIIK-6);

CIOCOOHOCTBIO HCTOJIB30BaTh B CBOEH MpodecCHOHANBbHON NeATeIbHOCTH 3HAHHE
uHocTpaHHoro si3bika (OITK-7);

CMOCOOHOCTBIO KPUTHYECKH MEPEOCMbICIHBAT HAKOIUICHHBIH OIBIT, U3MEHSTH MPH
HeoOXoMMOCTH HarpasieHne cBoeii pesrenbHocty (OITK-8);

CMOCOOHOCTBIO MOJIYYHTh OPraHM3aLMOHHO-YIIPABICHUECKHE HAaBBbIKM NpPH padoTe B
HAay4YHBIX IPYIIAX U APYTHX MaIbIX KojuiekTuBax ucnonHureneit (OI1K-9)

Hay4YHO-HCCIIEA0BATENbCKAS NESTEIbHOCTD!

CMOCOOHOCTBIO MCIOJB30BaTh CHELUANTN3UPOBAHHBIE 3HAHMS B 00NacTH (U3UKU IS
ocBoeHHs MpopMIbHBIX pr3mueckux aucuurumH (ITK-1);

CrOCOOHOCTBIO  MPOBOAWTH HAYYHBIE UCCIENOBaHUS B u3OpaHHOW obnactu
SKCIIEPUMEHTABHBIX M (MJIHM) TEOPETUYECKUX (PU3NUYECKUX HCCIENOBAHUI C ITOMOIIBIO
COBpeMeHHOH mnpubOopHOH 0a3pl (B TOM 4YHCIE CIOXHOrO (u3uueckoro o0OpynOBaHHS) U



MH(POPMALMOHHBIX TEXHOJIOTUH C YIETOM OT€YECTBEHHOTO U 3apyOeskHoro onbita (I1TK-2);

HAy4YHO-MHHOBALIMOHHAS IEATENIbHOCTD!

TOTOBHOCTBIO MPUMEHSTh Ha MPAKTHKE MPOPECCHOHANbHBIE 3HAHUS TEOPHH U METOJOB
¢usnuecknx uccnenosanuii (IK-3),

CIOCOOHOCTBIO TPUMEHSATh HAa MPAaKTHKE NPO(EeCCHOHANbHbIE 3HAHUS M YMEHHS,
NOJIyYeHHBIE MTPH OCBOSHHUH MPOPIIbHBIX pusmueckux aucuuruimH (ITK-4);

CHOCOOHOCTBIO  TTOJIB30BAThCSl COBPEMEHHBIMU MeTonaMu o0paboTKH, aHamu3a W
cuHTe3a pusnueckoit nuhopmaunn B u3dpanHoi obnactu ¢pusnueckux uccnenosanuii (I1IK-5);

OPTaHU3aL[MOHHO-YIIPABIIEHUECKAs 1eATENbHOCTD!

CHOCOOHOCTBEO TIOHMMATh M HCIOJb30BAaTh HA NPAKTUKE TEOPETHUECKHE OCHOBBI
OpTraHu3aLUH U TUIAHUPOBaHUs Ppusndeckux nccienosanuii (ITK-6);

CHOCOOHOCTBIO yUaCTBOBATh B IMOATOTOBKE U COCTABJICHUH HAYYHON JOKYMEHTALUU I10
ycranosneHHol popme (I1K-7);

CHOCOOHOCTBEO MOHWMATh M NMPUMEHSATh Ha MPAaKTUKE METOIbI yIpaBieHUs B chepe
npupoznononbs3zoBanus (I1K-8);

nenarorndeckast i MpOCBETUTENbCKAs NEATEIbHOCTb!

CHIOCOOHOCTBIO MPOEKTUPOBATh, OPTAaHM30BBIBATH M AHAIM3HPOBATH IMEAATOTHUYECKYIO
IesITeNIbHOCTD, obecrieunBast NOCJIEIOBATENBHOCTD U3JIOKEHUS Marepuana u
MEKIUCIUIIMHAPHBIE CBS3H (HU3ukH ¢ npyrumu aucuurinHami (11K-9).

1. Ha rocynapcTBeHHBIH 3K3aMeH BbIHECEHBI BOTIPOCHI M0 CIEAYIOIINUM AUCIUILINHAM:

- «<MexaHuKay,

- <MonekynsipHas GU3NKay,

- «DNEKTPUUECTBO U MAarHETU3MY, - «ONTHKAY,

- «<AToMHas pU3UKaY,

- «@uU3MKa aTOMHOTIO SApa U 3JIEMEHTAPHbIX YaCTULD,

- «BBenenune B QU3MKYy KOHIEHCHPOBAHHBIX CPEM»,

- «@uU3MKa KOHAEHCUPOBAHHOIO COCTOSIHUS BELIECTBAY,

- «CoBpeMeHHbIE METOABI NCCIEA0BAHUS TBEPABIX TN, - «PU3MKa pealbHOro KpUcTaiay,
- «/lnppakIMOHHBINA CTPYKTYPHBIN aHATIH3Y.

2. O6beM BpeMeHH:
- IOATOTOBKA U Clja4a TOCYAapCTBEHHOIO SK3aMeHa - 2 HeNlely;

3. Cpoku nmpoBeneHust:
- corylacHo rpauky y4eOHOro mpouecca

4. Marepuanbel HEOOXOIUMBIEK TOCYJApCTBEHHOMY 3K3aMEHY. - CIPABOYHBIA MaTepHal,
pa3pelIeHHBIN K UCIOJIBb30BAHUIO HA HK3aMEHE.

5. YcnoBus NOATOTOBKH U MPOLIEypa NPOBEAEHHUS:

® pacmucaHue TOCYHApCTBEHHOIO »5K3aMeHa W OO30pPHBIX JIGKIHHA MO JTUCLUILIHHAM,
BKJIFOUEHHBIM B MPOTPaMMYy 3K3aMEHA, YTBEPIKIAETCS IPOPEKTOPOM IO

e yuebHO-BOcTUTaTeNbHOMN padore COI'Y mo npencrasnenuto nexkana GakyibTeTa U

¢ BBIBEIIMBAETCS HA caiiTe (pakyabTeTa U JOCKE OOBSIBICHUH 32 MECSI IO CAAYH HK3aMEHa.

I'ocynapcTBeHHBIN 3K3aMEH MPOBOAUTCS FOCYAAPCTBEHHON 5K3aMEHALIMOHHON KOMHUCCHUEH.
®dopma NpoBeAECHUs YCTHAS, BKJIIOYAET:
- IOArOTOBKA K OTBETY HA 3HAHHUE TEOPETHUYECKOr0 MaTepHalla U BBIMIOJHEHHUE 3a1aHUs Ha
MPOBEPKY YMEHHI NPUMEHATh 3HAHUS HA NIPAKTHUKE - B | Jac.

Ilepeuenn TeopeTnyeckHMX BOMNPOCOB HAa MPOBEpPKY 3HAHMII cocTaBJsIIOLIEH
KOMIEeTeHLH, BBIHOCUMBIX HA FOCYJAPCTBEHHYIO HTOTOBYIO ATTeCTALIUIO:



MexaHuka

1. KunemaTnueckoe onucaHue ABUXKEHUS MaTePUANbHOM TOYKU. ECTecTBEHHOE 3a1aHue
nBukeHusi. CKOpOCTh B LIMJIMHAPUYECKON CHCTeMe KOOPAMHAT, paaAualibHas U TpaHCBepCcallbHas
KOMITOHEHTBI.

2. HWuepumanpHble cuUCTeMbl OTcyeTa. 3akoHbl HproToHa. YpaBHEHUs IBUXKEHUS WU
HavajibHble ycnosus. [Ipuanun otHocuTensHOCTH | anunes.

3. 3akoH coxpaHeHMsl ummyJibca. TeopeMa O IBMKEHUHU LIEHTpa Macc cucTeMbl. OCHOBBI
JVHAaMUKU TeN nepeMeHHoN Macchl. @opmyiia L{luoakoBckoro.

4. Mexanudeckas paborta. IloreHumanbubie cuibl. Kunerwueckass sHeprusi. Teopema
Kenura. 3axoH U3MeHEHHUs MOJHON MEeXaHUYECKOH SHEPIHH.

5. MoMeHT ummysibca U MOMEHT CHJIbL. YpaBHEHME BpalllaTelbHOIO ABM)KEHUS. 3aKOH
COXPAHEHHsI MOMEHTA UMITYJIbCa.

6. LlenTpanpHOe mosie. 3aKOH BCEMHUpPHOro TsAroTeHus. Kiaccudukaums tpaekropuid
KOMET U TIJIaHET B LIeHTpajibHOM Tosie. 3akoHbl Kemepa. KocMuueckue ckopocTu.

7. HeunepumanbHble cucTeMbl otcueTta. lIpeoOpasosanme ckopocredi. Teopema
Kopuomuca. IlepeHocHas u ueHTpoOekHas CHibl WHepuuu. KopHuoimcoBa cuia WHEPLUU.
MasTtHuk ®@yxo.

8. YpaBHEHMsI ABMXKEHUS TBEPAOro Tena. MOMEHT MHepuuu. BOJTYKM M THPOCKOIBL
IIpoueccus u ayrauus. ['upockonmueckuii adgpdexr. Ilpasuno XKykosckoro.

9. VYnpyrue m mumactudeckue nepopmauuu. Jledopmanms ynpyroro pacTsoKeHHS HU
cnpura. 3akoH ['yka. DHeprus ynpyro nehopMUPOBAHHOTO TEJNA.

10. Mexanuka xuakocTeli u razoB. 3akoHbl Ilackams u Apxumena. YpaBHeHUE
HenpepbplBHOCTU. YpaBHeHue Oilnepa. YpaBHeHue bepHymnu. Bsskocts xunkocteil. Yucio
Pentnonbaca.

11.0cuoset CTO. IIpocTpancteo Munkosckoro. Matepsan. IIpeobpazosanust Jlopenna.
ITonsatue 4-sexTopoB. YpasHenus nsuxenus Ilyankape. [lonnas sHeprus Tena, 3Heprus nokos,
KMHETUYECKas SJHepPIusl.

Mouanekyasipaas puzuka

1. Tepmonunamuyeckue CUCTEMBL  YpaBHEHHME COCTOsiHUA. llepBbli  3aKOH
TepMOAMHaMUKU. M3omnporeccsl ¢ niaeanbHbIM ra3oM.

2. TemnyoBble W XOJNOAWJIbHBIE MAallMHbL BTOpON 3aKOH TEPMOAUMHAMHUKH. DHTPOMMS.
3aKOH BO3pacTaHUs SHTPOIIUU.

3. TepmomuHamuueckue (QYHKUMU (BHYTPEHHSS OHEPIHs, OHTAIbNHs, CBOOORHAsS
SHEPrusl, TEePMOIWHAMHYECKHH moTeHuuan). Kpurepun paBHOBECHS TEPMOAMHAMHUYECKUX
CUCTEM.

4. Mogenp wupeanbHOro rasa. MONEKYJIAPHO-KUHETHUYECKUM CMBICT TEMIEPaTyphL
Teopema 0 paBHOMEPHOM pacipeneeHIH KUHETHUECKOH SHEPTHH 110 CTETEHSIM CBOOOIBL.

5. TlpoctpaHcTBO CKOpocTell. Pacnpenesnenrne MOJIEKyT O CKOPOCTsIM (pacripenesieHue
Makcsenia). XapakTepHble CKOPOCTH.

6. Monekynel B cunosoM none. Pacnipenenenue bonpumana.

7. Tlponecchl mepeHoca B razax. MOJIEKYJISIPHO-KMHETHYECKasl OlleHKa KO3(h(ULIMEHTOB
NepeHoca B razax Ha pumepe TerIoNpPOBOIHOCTH.

8. Peanbuble rasel. Y paBHeHue Ban-nep-Baanbca. Dddext Jxoynsa-Tomcona.

9. ®a3oBbie paBHOBecus. YpaBHeHue Kuaneipona-Knaysuyca. JlmarpaMmbl COCTOSTHUS.
Knaccuduxanms dazossix mepexonos. [TorsTre 0 Ga3oBbIx mepexoaax BTOPOro poaa.

10.I'panuna pasgena ¢as. IloBepxHOCTHOe HaTsoKkeHHE. Pa3sHOCTh [naBieHUH Ha
UCKPUBIIEHHOHN Mexda3Hol rpanuie. KanumspHble sBISHUS.

DIeKTPUYECTBO H MATHETH3M

1. Dnexrpuueckue 3apsapl. 3akoH Kynona. Dnexkrpuueckoe noje. HanpsikeHHOCTD TOJIA.
ITpuamun cynepnosunmu. Teopema I'aycca.



2. Pabota mosst mpu nepeMeneHnn 3apsiaa. Pa3Hocts noreHmanos. CBsi3b MOTEHLIMATA U
HaIpsDKeHHOCTH ToJis. IIpoBOAHMKHM B 3jeKTpocTaTHdeckoM moisie. EMKOCTb NMPOBOAHUKOB U
KOHJIEHCAaTOPOB.

3. Tlomspuzaumst  AMPJIEKTPUKOB.  DJEKTpPUYECKOE Ioje B AMDJIEKTPHUKAX.
JusnexTpudeckass MNPOHULAEMOCTb. BekTtop snekrpuueckoro cmemenus D. I'paHudHbie
YCJIOBHUSL.

4. TlocTostHHBIN BieKkTpudeckuii TOK. 3akoHel Oma u Jxoyns-JleHma. 2nexTpo-
nBKymas cuna. 3akon Oma st yuactka nenw, cogepskamero 2J[C. [Ipasuna Kupxroga.

5. DnexkTpudeckuil TOK B MeTa/yiax W modyrnpoBonHukax. CoOCTBEHHast M MpUMecHas
IIPOBOAMMOCTD MOJYIIPOBOAHUKOB, «P-N» MEPEXON.

6. MaruutHoe moje B BakyyMe. MHnykuus marHutHoro nois. 3akoH buo-Casapa-
Jlannaca. Ilone npssmonuueiHOro Toka. LIMpKyasnus MarHUTHOTO MOJIS.

7. Cuna JlopeHua u cuna Amnepa. [[BukeHue 3apsokeHHBIX 4acTHULl B MArHUTHOM MOJIE.
KoHTyp ¢ TOKOM B MarHUTHOM noJjie. MarHuTHBINA MOMEHT.

8. MarnutHoe mnoje B BewecTBe. MarHutHas BOCIPUUMYMBOCTh M MAarHUTHas
MPOHULIAEMOCTb. BUibl MarHETUKOB.

9. SlBnenue snexTpomMarHuTHON mHAyKuMH. 3akoH Papanes u mpasuio Jlenma. 3JC
CAaMOMHIYKLUHU. DHEPTusi KOHTYpa C TOKOM, IJIOTHOCTb S3HEPTUH MarHUTHOTO MOJIS.

10.B3anMOCBsI3b MEPEMEHHBIX 3JIEKTPUYECKUX W MArHUTHBIX nojed. Tok cmemeHus.
Cucrema ypaBHeHHI MakcBenia kak o0masi cucreMa ImocTyJIaTOB TEOPUH SJIEKTPOMArHUTHOTO
MOJIS.

Ontuka

1. OcHOBHBIE CBOHCTBa 3JIGKTPOMArHUTHBIX (3/M) BOJH. YpaBHEHHME IUIOCKOH U
cepudeckoii 3/M BOJNHBI 11 OOHOMEpHOH 3amaun. IloHATHE O mONsIpU3aLMU. DHEPrus,
nepeHocumast 3/M BOTHON. Da3oBast U rPyMIoBasi CKOPOCTH.

2. OTpakeHHe U MpeNOMJIEHHE CBETa Ha TpaHULE pa3fiesia BYX IUAJIEKTPUKOB IS
cily4yasi HOpMaJIbHOTO MasieHus (aMIUMTyAHbIE U (pa30Bble cooTHOUIEHHs). [losipu3oBanHbIil U
€CTeCTBEHHBIN cBeT. 3akoH bprocrepa.

3. UuTepdepeniust cBeToBbIX BOJH. [lofydeHne KOTEpEeHTHBIX BOJIH B ONTHKE. Meron
JeNIeHHs] BOJIHOBOTO (PPOHTA HA MPUMEPE KJIACCHUYECKUX HHTEPPEPEHIIMOHHBIX OIBITOB.

4. UnTepdeperuns ceeToBbX BOJNH. [InpruHa uHTepdepeHnnoHHol nojocel. Ilony4yenne
KOT€PEHTHBIX BOJIH METOJOM AEJIE€HUs aMIUIUTYIbl.

5. JliuHa u Bpemsi KOrepeHTHOCTH. IloHsATHE O BpEMEHHOH W NPOCTPAHCTBEHHOU
KOT'€pPEHTHOCTH.

6. IlpocBeTneHne ONTHKU 1 BBICOKOOTPAXKAIOIINE HHTEP()EPEHLINOHHBIE CIIOM.

7. Mudpakuus Ppenens. Meron 30H PpeHenss u BekTopHas auarpamma. ludpakums
®peHens Ha KPYTJIOM OTBEPCTUU U KPYIJIOM dKpaHe.

8. Hudpakuus Ppaynrodepa Ha omHOUW menun u cucteme Imenedl. JludpaxipionHas
pelIeTKa Kak CIeKTPabHBIA TpUoop.

9. Pa3pemaromasi cnocOOHOCTh ONTUYECKUX WUHCTPYMEHTOB (TEJIECKONbl U MHKPOCKOIIBI)
U MU PAKIMOHHON PEIIETKH.

10. Ternmosoe u3nydeHue. AdcomoTHO uyepHOe Teno. 3akoHbl Kupxrodpa m Credana-
Bonbumana. 3akon cmemenust Buna. @opmyna [1nanka.

AToMHast puU3UKa

1. @otosddexr. [Tonstue o poronax. Dpdext KomnroHa.

2. CnekTphl ucnyckaHusi U noryomenus. Mogens aroma Pesepdopna. I[Toctynarsr Bopa.
Bboposckas Teopust aroma Bogopona. Monuzanus aroma. Onbirsl @panka u I'epia.

3. Tunoreza Jlyu nme bpoitna. [udpakums >mekTpoHHBIX mydkoB. CraTHcTHYECKas
uHTepnpeTanys BoJH ae bpoitna. Bonnosast ¢pynkims. OcoO€HHOCTH KBaHTO-BOMEXaHHUYECKOTO
onucaHust MUKpooObekTa. COOTHOLIEHNE HEOTPEACTICHHOCTEH.



4. OCHOBBI MaTEMaTHYECKOTO amnrmapara KBaHTOBOH MexaHuku. Oneparopbl (PU3HIECKUX
BenuunH. CTanoHapHOE U HecTalmoHapHoe ypasHeHue [lpeaunrepa.

5. 3amaga 00 OAHOMEPHOM ABIDKEHHH CBOOOJHOW YaCTHIBI B NMOTEHIIHMAIBHOM SIIITUKE.
I'apmoHMUECKUI OCLIMIIATOP B KBAHTOBOH MEXaHUKE.

6. MowmeHT wummyinbca B KBaHTOBOH Teopun. IIpocTpaHCTBEHHOE KBaHTOBaHUE.
KBaHTOBOMEXaHNYECKOE ONMMCAHUE ATOMA BOAOPOAA.

7. Crnun snekrpona. Omeir IltepHa u I'epmaxa. MarHuTHBIE MOMEHT CBOOOIHOTO
3JIEKTPOHA.

8. Cucremsl ueTblpex kBaHTOBBIX uncedn. [IpuHuun [laynam u 3actpoiika obonouek aToma.
Ilepuoanueckast cucteMa 3J€MEHTOB.

9. IlpaBuna otOopa mpu wu3IydyeHUH aroma. IllMpuHA CHEKTPANbHBIX JIUHHMA.
10.I'enepanus cBeTa, CHOHTAHHBIE M BBIHYKIEHHBIE NTepexobl. Bo3nelicTBre CBETOBOIrO MOTOKA
Ha 3aCEJIEHHOCTb YPOBHEH, UHBEPCHAs 3acesleHHOCThb. IIpuHnunuaneHas cxema jasepa, mopor
reHepaiuu. Tumbl nazepoB U ux npumeHeHue. OCHOBHbIE XapaKTEPUCTUKU BBIHYXKIEHHOTO
U3JIy4YEHUS].

Pdu3uKa AaTOMHOI0 AAPA U JJIEMEHTAPHBIX YACTHIL

1. Ctpykrypa u cBoiicTBa simep. SAneprble cuibl. JHeprust U nedekt maccel. JleneHue
Tsokenbix saep. Lenmnas peakuust. KosdpunmeHnTsr pa3sMHokeHUs. AnepHbIe peaKkTophl.

2. OCHOBHOHM 3aKOH paAMOAKTUBHOrO pacmnana. llepuon mnonypacnana. AKTUBHOCTH
pPamuMoOaKTUBHOTO M30TOMa. Buael pagmoakTuBHOCTH. Anbda-pacnan. TyHHenbHbIA 3>(QexT.
Buner Gera-pacnana. Heiitpuno.3. Sneprsie peakimn. MexaHusm sinepHbx peakunid. Ceuenue
peaxkumnu. Monenb COCTaBHOIO spa.

4. OcHOBHbBIE XapaKTEPUCTUKH aTOMHBIX sifiep. DHeprus cBsizu. CBoCTBa AAEPHBIX CUIL

5. DnemenTtapHble yacTnubl. Knaccupukauus sneMenTapHbIx yacTull. KBapkosast Monesb
CTPOEHHS ME30HOB M OAPHOHOB.

Beenenue B (pM3MKY KOHIACHCHPOBAHHBIX CPeX

1. ATomMHBIE U HOHHBIE panuycel. KOOpAMHALIMOHHOE YHCIO W KOOPAMHALIMOHHBIN
MHOT'OI'PaHHHUK.

2. Knaccugukauus THIIOB CBs3EH B KpUCTAJUIaX. JHEPrus CBs3H. FIOHHBIE KPHCTAIIBL.

3. DHeprus pelieTku HOHHBIX kpuctaioB. @opmyna bopna-Jlanne.

4. ®opmyna bopra-Maliepa nis pacdera SHEPTUH CBsI3M HOHHOT'O KPUCTAJLIA.

5. Knaccudukarus THIoOB cBsized B KpucTayiax. Kpucramibl ¢ KOBaJIEHTHOH CBS3BIO.

6. Knaccudpukauus TUTNOB CBs3el B KpuUCTaiaXx. MeTalIndeckue, MOJIEKYJISIPHbIC
KPUCTAJUIbI U KPUCTAJUIBI C BOXOPOAHBIMU CBS3SIMU.

7. Knaccudukausi TBEpAbIX TeJN Ha METAJUIbl U JUAJIEKTPUKH O MPOCTPAHCTBEHHOMY
pacnpeneneHuI0 BaJeHTHBIX 3JIEKTPOHOB.

8. HanpsikeHust 1 neopManivii B MI30TPOITHOM TBEpPAOM Teje. 9. Ynpyrue nedopmaunu u
HAIpPsDKEHUS] B KPUCTAJIIaX

10.3akon ['yka nnsi aHU3OTPOIMHBIX TBEPABIX Ted. MOAyau yOpyrocTd W yIpyrue
MOCTOSIHHBIE.

11.Ynpyrue BOJIHBI B KPUCTAILIAX.

12 Konebanus pemerku. @oHonbl. KonebaHus memnovku OOMHAKOBBIX aTOMOB. l-ast 30Ha
bpronmosna.

13 Konebanusi NMHEHHONH IETMOYKH, COCTOSIIEH M3 [BYX pAa3JIMYHbIX aTOMOB.
AKyCTUYECKHE U ONTHYECKUE BETBU KONeOaHUH.

duszuxka KOHACHCHPOBAHHOI0 COCTOAHUSA BEIIECTBA

1. CummeTtpust KpucTaIoB. MaTpudHas 3anick npeodpa3oBaHUN CHUMMETPHH.
2. Tpa"cassuMOHHAs CUMMETPUs KpucTajuimdeckon cpeapl. [IpoctpancTBeHHas pemeTka.



3. Conpsxennas (oOpaTHas) mpocTpaHCTBEHHAs perierka. 4. 3oHbl bpuosna.

5. Toueunass cUMMeTpPUsI KPUCTAJUINYECKOH cpenbl. Kpucramnorpadpudeckne TouedHble
IpyNIbl CHAMMETPHUU.

6. KyOudeckue rpymisL

7. Pemerka bpaBs, CUCTEMBI, pacOpeneeHue KJIacCOB MO CUCTEMAaM.

8. IIpocTpaHCTBEHHBIE [PYIIIBI CAMMETPUH.

9. I1nockoCTH CKONMBXEHUsI. BUHTOBBIE OCH.

10. IIpuMepsl NPOCTPAHCTBEHHBIX FPYIIIL.

COBpeMeHHbIe METOAbI HCCJECA0BAHUA TBEPABIX TEJ

1. Metons! BeIpaliuBaHusl BOJOPACTBOPUMBIX KPUCTAJIIOB.
2. Metoap! BeIpallluBaHUs BOJOHEPACTBOPUMBIX KPUCTAJIOB.
3. MeToa peHTreHOCTPYKTYPHOTO aHaIu3a.

4. DNeKTPOHHO-MUKPOCKOIINYECKHE METO/bI UCCIIEIOBAHMUSI.

duszuka P€AJIbHOT0 KpUCTAJLJIA

1. Bugel Toueunsx npepexkroB. TepmommHamuka To4deuHbIX nedektoB. lloBenenue
BAKaHCUM MPU 3aKAJIKE U OTXKUTE.

2. Kommuiekcbl ToueuHbIX AedekToB. Murpamms TouedHbIXx aedexkrtoB. MCTOUHWKH U
CTOKH TOUYEUHBIX Ne(PEKTOB.

3. KpaeBas aucnokanus. CkonbkeHue KpaeBoil auciokauuu. llepenonsanue kpaesoii
JOUCTIOKALIUU.

4. BunroBas aucnokauus. CkojbkeHHE BHUHTOBONH auciokauuu. (CMmellaHHbIe
OUCJIOKALUU U UX IBUXKCHHUE.

5. Kontyp u BekTop broprepca. DHepreTudeckuii KpUTepUil JUCIOKALIMOHHBIX PEAKIIUIL.



6. VYnpyrue cBoiicTBa AucCIOKalUud. OHeprus auciokauuil. Bszaumopeiictsue
MapajyIeIbHbIX KPAE€BbIX U BUHTOBBIX JUCIOKALUH.

7. IlompasperneHue AMCIOKAaLMs HA MOJHbIE M YacTU4HbIE. XapaKTEepHbIE IIOJHBIE
equHuuHbIe uciaokanuu B I'TIY, 'K u OLIK pemerkax.

8. UHactnunble aucnokauuu Iloxnu. Pactanytele nucnokauuu. IlupuHa pacTsaHYTHIX
auciokauui. Yactuunele quciaokauuu OpaHka.

9. B3aumoneiicTBue AuCiIOKauuid ¢ TodedHbiMU nedexkramu. Atmochepsr Kor-Tpenna,
Cuyka u Cy3yku.

10. IIpoucxoxnenne pucnokauuil. PasMHOXeHWE IUCIOKALMA MPU IUIACTHYECKOU
nedopmaruu. Ucrounuk @panka-Puna.

11. {ucknuHauMu B HENPEPBIBHOM YNPYrou cpelie U B KPUCTALIMYECKON pelerke. 12.
I'panunel 3epeH u cyO3epeH. ManoyrioBble M BBICOKOYTJIOBbIE TpaHULbl. CrienuanbHbIE |
MIPOU3BOJIbHBIE [PAHULIBL

JAu(PppaKkuuoOHHBIN CTPYKTYPHBIH AHAJIN3

1. VYcrpotictBo MeTauorpapuieckux MHUKPOCKOINOB. Ha3HadueHHe OCHOBHBIX JIHH3.
Abepparun TUH3 1 METOABI UX yCTpaHeHus1. FIcTouHuKH cBeTa

2. ®opMHpOBaHHUE ONTUYECKOTO N300paskeHHs TOBEPXHOCTH 1Hpa. OCHOBHBIE METOBI
MHUKPOCKOIUYECKOrO HCCAENOBAHUS: CBETJIONONBHOE, KOCOE, TEMHO-TIOJIBHOE OCBEILEHHUE, METON
MOJIIPU30BAHHOTIO CBETA.

3. IlpocBeunBaroiast 3JIEKTPOHHAS MUKPOCKOMHS U €€ (PU3NIEeCKHe OCHOBBL. Y CTPOHCTBO
U OCHOBHBIE XapaKTepPUCTUKH IPOCBEUYMBAIOILIEIO JJEKTPOHHOIO MHUKpOCkoma. Meroasl
MOATOTOBKU 00Pa3LOB ISl MPOCBEUYHUBAOLINX 3JIEKTPOHHBIX MUKPOCKOIIOB.

4. PacTpoBasi 3JIEKTPOHHAsi MHKPOCKOIUSI U e¢ (PU3MUYECKHUe OCHOBBL BsammopeicTaue
3JIEKTPOHHOTO Myd4ka ¢ o0pa3uoM. YCTpOKCTBO, MPUHLHMNHAIBHAS CX€Ma U XapaKTEPUCTHKH
PacTpOBOro 3JIEKTPOHHOTO MUKPOCKOIA.

5. Tunsl CKaHUPYIOIUX 30HIOBBIX MUKPOCKOMOB. [IpuHIMITBI pabOThl 1 OCHOBHBIE y3JIbI
CKaHMPYIOIIUX 30HAOBBIX MHUKPOCKONOB. METONbl CKaHUPYIOLIEH TYHHEIbHOH MUKPOCKOIHH.
Hsrorosnenue 30HMI0B U1l CKaHMPYHOILIUX TYHHEJIbHBIX MHKPOCKOIIOB.



6. MprHLMNbI paboTbl Y OCHOBHbIE Y3/1bl aTOMHO-CU/IOBOr0 MUKPOCKoNa. KOHTaKTHbIE U
KonebatefibHble METOAMKM aTOMHO-CM/I0BO MUKpoOCKONuW. TMpuHUMn paboT M 0COGEHHOCTU
MarHWTHO-CU/I0BO MMUKPOCKOMUW. [BYXNPOXOAHbIE METOLNKN.

7. PeHTreHOBCKOe Wu3/lydeHve. WICTopusi OTKPbITUSA, MPUpoAa UM OCHOBHblE CBOWCTBA.
VCTOUYHMKN PEHTrEHOBCKOIO W3/y4YeHNs. YCTPOWCTBO PEHTreHOBCKOW TPY6KW. MexaHu3mbl
B3aMMOLEVCTBUSA PEHTTEHOBCKOr0 U3/1y4eHuWs C BELLECTBOM.

8. PEHTreHOCTPYKTYPHbIA aHanM3 N ero (M3M4Yeckme OCHOBbl. YpaBHeHus Jlays wu
Bynbha-bparra. CpaBHWTE/IbHAA XapaKTEPUCTUKA ANPPAKLNOHHLIX CTPYKTYPHbLIX METOLAOB:
PEHTreHorpagum, HEMTPOHOrpaum 1 3NEKTPOHOrpaun.

9. XapaKTepuctvka 3KCNepuMEHTA/IbHLIX METOLOB PEHTIEHOCTPYKTYPHOrO aHaiunsa.
MeTopg [Jebas-LLieppepa, MeTo4 ManoyrnioBoro paccesHusi. PeHTreHoBCKas Tornorpagus.

10. XapaKTepucTmka MeTo0B peHTreHorpagum. ®a3oBblil aHanu3. OnpeaeneHmne Yyncna,
pasMepoB W pasopuveHTauuMn KpucTanamutoB. OUeHKa OCTaTOYHbIX HanpshkKeHUn. AHaim3
TBEPLbIX PacTBOpPOB.

11. SnekTpoHorpaus n ee (U3NYECKME OCHOBbI. DKCMEPUMEHTa/IbHOE 060pYyA0BaHNE.
OCHOBHble 06/1aCTU NPUMEHEHUA METOLO0B 3/1IEKTPOHOr pagum.

12. HelTpoHorpagus 1 ee (hM3nMYeckne OCHOBbI. XapaKTepucTmka 3KCneprMeH-asibHbIX
meTofoB. CTPYKTYpHas 1 MarHUTHas HeTpoHorpagus.

MepeuyeHb NUTEPATYPbl AN NOATOTOBKM K 39K3aMeHY

OcHoBHas nuTeparypa:

1 byxmaH H. C. 9nemeHTbl (JM3NYECKON MeXaHWKM [INeKTPOHHbIA pecypc] : yueo,
nocobve — ONeKTPoH, AaH. — CaHkT-IMeTepbypr : JlaHb, 2008. — 160 c. — Pexum gocTyna:
https://e.lanbook.com/book/35.

2. 3ucmaH, A Kypc o6buein gusmnkn. B 3-x TT. T.1. MexaHvka. MonekynspHas (usmka.
KonebaHns 1 BOMHbI [DNeKTPOHHLIA pecypc] : yyed, nocobue / A, 3ucmaH, O.M. Topgec. —
AnekTpoH, paH. — CaHkT-MeTepbypr : JflaHb, 2007. — 352 c. — Pexum pgocTyna:
https://e.lanbook.com/book/505.

3. Casenbes V. B. Kypc o6uiein msmnkn. B 5-1n TT. Tom 2. DNeKTPMUECTBO U MarHeTu3m
[GnekTpoHHbIN pecypc]: yyeb, nocobue. — CI16.: JlaHb, 2011. — 352 c. — PexxuM goctyna:
https://e. lanbook.com/book/705

4. KysHeyos C. W. Kypc u3vkm c npumMepamn pelleHus 3agad. Yactb .
JNeKTPUYeCTBO M MarHeTmsm. KonebaHWs W BOMHbI  [ONEKTPOHHLIA  pecypc]:  y4eb,
noco6ue.Cro6.:laHb, 2014.416¢.Pexkum  poctyna: https://e.lanbook.com/book/53682.

5. QNeKTPMYECTBO M MarHeTU3M [INeKTPOHHbIN pecypc]: y4eb, nocobue. — CI16.: NaHb,
2017. — 160 c. — Pexxum poctyna: https://e lanbook.com/book/91880.

6. KnkonH A.K. MonekynspHas ¢usmnka [IneKTpoHHbIA pecypc] : yyeb, nocobue / AK.
KukovH, N.K. KnkonH. — 3nekTpoH, faH. — CaHkT-MeTepbypr : SflaHb, 2008. — 480 c. —
Pexxkum goctyna: https://e.lanbook.com/book/185.

7. TenecHnH B.P. MonekynspHasa tm3nka [SNeKTpoHHbIA pecypc] : yyeb, nocobre —
AnekTpoH, paH. — CaHkT-MeTepbypr : JflaHb, 2009. — 368 c. — Pexum pocTtyna:
https://e.lanbook.com/book/391.

8 ®puvw C.3. Kypc obuenn dmsukn. B 3-x TT. T.1. PU3NYECKMEe OCHOBbI MEXAHUKM.
MonekynspHas usnka. KonebaHus 1 BOMHbI [3neKTPOHHBIA pecypc] : y4eb. / C.3. dpuw, A.B.
TumopeBa. — ONEKTPOH, aaH. — CaHKT-MeTepbypr : flaHb, 2008. — 480 ¢. — Pexum goctyna:
https ://e. lanbook. com/book/416.

9. NaHpac6epr, I.C. OnTuKa : yuebHoe nocobue / I'.C. JlaHac6epr. - 6-e n3f., CTepeoT. -
M. : ®dusmataut, 2010. - 848 c. - ISBN 978-5-9221-0314-5 ; To e [DNeKTPOHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=82969 10. Casesnbes, .B. Kypc msnkun. B
3-X TT. T.2. OnektpuyectBo. KonebaHns v BoMHbL. BonHOBas onTuKa [SNeKTPOHHBIA pecypc] :
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yueb. mocobue — nextpoH. naH. — Cankr-IlerepOypr: Jlanp, 2008. — 480 c¢. — Pexum
nocryna: https://e lanbook.com/book/347.

11. ®pum, C.3. Kypc obmeii ¢pmuku. B 3-x tr. T.3. Onruka. AtomHas ¢usnka
[Qnextponnslii pecypc]: yued. / C.O. @pum, A B. TumopeBa. — InekTpoH. naH. — CaHKT-
[TerepOypr : Jlanb, 2008. — 656 ¢. — Pexxum nocryna: https://e.lanbook.com/book/419.

12. IInonsckuii, 3.B. AtomHast ¢usuka. Tom 1, 2. BeneHue B aTOMHyK (U3HKY
[Dnextponnslii pecypc]: yued. — Cankr-IlerepOypr: Jlanb, 2010. — 560 ¢. — Pexxum gocryna:
https://e.lanbook.com/book/442.

13. Myxun K.H. DOxcnepumentanbHas sinepHas ¢usuka. B 3-x tr. T. 1. ®usuka
aromHoro siapa. CIIG.: Jlamb, 2009. 384 c. - DnexktpoHHbId pecypc. — Pexum nocryma:
http://e lanbook.com/books/element.php?pl1_1d=277

14. Myxun K. H. OxcnepumentanbHas sinepHas ¢usuka. B 3-x tr. T. 3. ®usuka
sneMeHTapHbix 4actuu. CII6.: Jlawp, 2009. 326 c. - DnexTpoHHBIA pecypc. — Pexum
noctyna:http://e.lanbook.com/books/element. php?pl1_1d=279

15. Maryxun B.JI. @usuka TBepaoro tena [DneKTpoHHbIH pecypc]: yued. mocodue / B.JL
Maryxun, B.JI. EpmakoB. — Onextpon. man. — CII6.: Jlawp, 2010. — 224 c. — Pexum
nocryna: https://e lanbook.com/book/262.

16. Bnagumupos, I'.I". ®u3nka moBepXHOCTH TBEPABIX Tell [ DNeKTPOHHBIN pecypc]: yued.
nocodbue — Onektpon. man. — CII6.: Jlaws, 2016. — 352 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/71707.

17. T'ypros B. A. ®usuka TBepaOro tena A WHXEHEPOB. yuebHOe mocodue. - M.:
Texnocdepa, 2012. - 560 c. - [OnekrpoHHeii pecypc]. — Pexum pgocryna:
http://biblioclub.ru/index. php?page=book&id=233466 — Dnekrpon. nan. — Cankr-IleTepOypr:
Jlanp, 2011. — 288 c.

18. KamnynoB M. A. ®usuueckoe marepuajnoseneHue. a3oBble paBHOBECUs
[DnexTponHBIi pecypc]: yueOHoe mocobue. - TBepb: TBepckoit rocyIapCTBEHHBIH YHUBEPCUTET,
2011. - 1 sanextpon. ont. nuck (CD-ROM).

29. ®enoroB A K. ®usnyeckoe marepuanoseaenue. Yacte 3. MaTtepuasbl SHEPreTUKU U
sHeprocOepeskeHust [DNEeKTPOHHBIN pecypc]: yuedbHoe mocobue. - MuHck : Bemmsiimas mkona,
2015. - 464 c. - Kaura naxonmutcs B 0Oa3omoit Bepcuu OBC IPRbooks. Pexum pocryma:
http://www.iprbookshop.ru/48022 html

20. BeneHne B HAaHOTEXHOJIOTHIO [DJEeKTPOHHBINA pecypc]: yueb. / B.M. Mapronus [u
ap.]. — Onextpon. nman. — CII6.: Jlamp, 2012, — 464 c¢. — Pexum pocryma:
https://e.lanbook.com/book/4310

JlonoJHUTe/IbHAS JJUTEepaTypa

1. Anemkesuu B.A., lenenko JLI'., Kapasaes B.A. Kypc oOmeii ¢pusuku. MexaHuka.
M., PuU3MaTIUT, 2011. DNEeKTPOHHBIN pecypc. - Pexum OOCTyna:
http://e.lanbook.com/view/book/2384/, nunmu

http://www biblioclub.ru/index. php?page=book&id=69337&razdel=257

2. AnemkeBud B.A. O npenogasaHuu crielnaibHON TEOPUH OTHOCUTEIbHOCTH Ha OCHOBE
COBPEMEHHBIX SKCIepUMEHTaNbHbIX manHbix //YOH 2012, T. 182, C. 1301-1318.
http://ufn.ru/ru/articles/2012/12/c/

3. AnexcanapoB E. b., Anekcanapos Il. A., 3anacckuii B. C., Kopuyranos B. II,
Crupun A. . DxcniepuMeHThl MO NPsSMOIl AEMOHCTPaLUd HE3aBUCUMOCTH CKOPOCTU CBETa OT
CKOPOCTH [IBWKEHHMs HCTOYHHKA (IEMOHCTpAaLMsl CIPaBEeUIMBOCTH BTOPOrO TIOCTYyJaTa
CHeLHAIbHON TEOPUH OTHOCHTENbHOCTH OJiHiTediHa) // Y®IT 2011. T. 181. C. 1345-1351.
http://ufn.ru/ru/articles/2011/12/1/

4. Manpensiitam JI M Emé pa3 o cunax nHepuunu B cBsi3u co crateeil A. I1. Kprutosa //
YOII 1946. T. 28. C. 99-102. http://ufn.ru/ru/articles/1946/1/e/

5. 3ucman I'. A. Kypc obmeit ¢usuku. B 3-x T1. T.2. DieKTpUUeCTBO M MarHeTU3M
[Dnextponnslii pecypc]: yued. mocodue. — CIIO.: Jlanb, 2007. — 352 ¢. — Pexum gocryna:
https://e.lanbook.com/book/151.
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Kpurtepun oneHnBaHMs KOMIIETEHLHH 1 OCyqapCTBEHHBIN 3K3aMEH OLIEHUBAETCS! COIJIACHO
YPOBHIO C(hOPMUPOBAHHOCTH Y BBITYCKHHUKA ITPOBEPSEMBIX KOMITETEHIIHA:

Oruenka

Yposenb
c(hOpMUPOBAHHOCTH
KOMITETEHITH A

Kpurepuit oueHusanus

«Oranunoy

IIponBunyTHI
Bricokuit

- CBoOopiHOE BIIAZICHHE TEOPETUYECKHUM|
MaTepHaJIoM;
- CnocoOHOCTh  aHANM3UPOBATH M
0OOCHOBBIBATH CBOM CY)KICHHS,
- VYMeHHe TBOPYECKH IMPHMEHSITH
TEOpPEeTHUUECKHe  3HAHUS  NPU  peLICHHH
NpaKTHYECKUX  3a1a4, JAaBaThb (PU3MYECKOS
00OCHOBaHHE PEIIEHHs STUX 3a7ad, UCIIONb3Ys]
COBpEeMEHHbIe METO/IbI HCCIICIOBAHMS,
- OTBeThl Ha TNOCTABJEHHBbIE BOMPOCH]
JIOTMYHBI, TMOCJIEAOBATEIbHbI, HEe TPeOyIoT
TOTMOJHUTEbHBIX MOSCHEHUH.

«Xopouo»

JlocraTouHblit

- Bnanenue TEOPETUUECKUM
MaTepHAaJIOM,;
- YMEHHE TPUMEHSTb TEOPETHYECKHUE
BHaHMUS TPU PELICHWH MPAKTHUYECKUX 3ajad,
naBaTh (uU3NYeCKoe OOOCHOBAaHUE PEIIEHHS
PTUX 3a7ad,;
- OTBeTBl Ha IMOCTaBJIECHHbIE BOMPOCHI
JOTMYHBIL, TIOCJEAOBATENIbHBI, HO  HMEH0T]

«Y IOBIIETBOPUTEND
HO»

MuHumanbHbI
i1 [loporosslii

- Brnanenue TEOPETUYECKUM
MaTEPUAIIOM, HO HETOJIHOE,
HEIOCIENOBATENBHOE €T0 U3JI0KCHHE,

- HerouHOoCTM B NPUMEHEHMM 3HAHUN
NJIs1 peLIEHUs TPAKTUYECKUX 3a4ad4,

- Heymenune nokasareqbHO OOOCHOBATH
CBOU CY>KJI€HUSL.

«Heynosnersopure
ITBHO»

Huxe
[MOPOrOBOrO

- TeopeTuyeckue 3HaHUS Pa3PO3HEHHBIE,
OeccrCcTeMHbIE, He YMEHHUE BbIIEISITh TJIABHOE U
BTOPOCTETICHHOE, OIHMOKH B  OINpenelieHUH
[MOHSITUM, HUCKAXKAKOIINE ux CMBIC]I,
OecropsimoYHOe W HEYBEPEHHOE H3JIOKESHUE
MaTepuaa,

- HeymeHune npuMeHUTb 3HAHUA IS
PELIEeHNs] TPAKTUYECKUX 3a7aY.




1. CTpykTypa 1 001asi TPyA0€MKOCTh JHCHHILIHHBI
OO0wmas TpyaoeMKOCTb AUCHUIUIUHBI COCTABIISIECT O 3a4eTHbIe enuHULBI (216 yaca).

Ounas ¢popma obyuenust | 3aouHas popma oOyueHHs

Kypc 4 -
CemecTtp 8 -
Jlek1nu - -
[IpakTnueckue  (ceMUHApPCKHE) - -
3aHATHS

JlaboparopHsble 3aHSITHS - -

Koncynsranun - -

HTOro ayauTOpHBIX 3aHATHI - -

CamocrosiTenpHast paboTta 216 -

Kypcosas pabora - -

®dopma KOHTPONA

DKx3aMeH - i

3auer - -

OO011ee KOIUYECTBO YaCcOB 216 -

2. Ilesu ocBOEHUS AUCHHTLIMHBI;

[IpenonaBaHue OUCUMIUIMHBI MpeAycMaTpuBaeT (OPMHPOBAHHWE M PA3BUTHE 3HAHUM,
YMEHUH W HAaBBIKOB MO (PYHIAMEHTAJIBbHBIM TEOPETHUECKUM M SKCIIEPHUMEHTAIBbHBIM OCHOBAM
oOmell W HEOpraHW4YecKOoW XUMHH M HX NPUMEHEHHE B NPAKTU4eCKOoi obOnactu. JlaHHas
IUCUUIUINHA CIOCOOCTBYeT BBIPAOOTKE Yy CTy[AE€HTa WHTEpeca K HCCIENOBATEIbCKOM
JESTEeJIbHOCTU U MIPUMEHEHUIO MOJYYEHHBIX 3HAHUN MPU BBINOJHEHUN KYPCOBBIX M BBIITYyCKHBIX
KBaJTH(PHKAITMOHHBIX PabOT.

OCHOBHBIMH 3aJavdyaMi JHCHUITIJIMHBI ABJISIIOTCSH

3amaua xypca — QopMupoBaHHE TBOpUECKU padoTaroImmx OakajgaBpOB C Pa3BUTHIM
HAYYHBIM MBIIIJICHHEM, O00JIQAA0IIIX HEOOXOIUMbBIM 3aI1acoM 3HAHUH B 00acTu o0mel XuMuy,
CHOCOOHBIX HCIOJIb30BaTh TEOPETHUECKHWE 3HAHHWS TPU PELIEHHH MPAKTHYECKUX 3a7ad,
MPOSIBIISISL TP 3TOM CaMOCTOSITEIBHOCTh ¥ HHULIUATHUBY.

OCHOBHBIMH 3212a4AMHU AU CHUILUIHHBI SIBJISIFOTCS

e (opmupoBaHUe y CTYIEHTOB 3HAHUH O BAYKHEHINTNX XUMHUYECKHX 3aKOHAX U TEOPHSIX;

®  BJIAJICHUE YMEHHUSIMH MPOBOAUTH XUMHYECKHUIA SKCIIEPUMEHT, MPOU3BOAUTL PACUYETHI Ha
OCHOBE XMMHUYECKUX (POPMYJT M YPABHEHHI XUMHUYECKUX PEAKIIHIA,

e (opmupoBaHHE HABBIKOB MO NPUMEHEHUIO IOJYYEHHBIX 3HAHUHU i OOBSICHEHUS
Pa3HOOOPA3HBIX XUMHYECKHX SIBJICHUN M CBOMCTB BEIIECTB, IJISl OLEHKH POJIH XVMHH B
Pa3BUTUN COBPEMEHHBIX TEXHOJIOTUN U MOJYYCHUH HOBBIX MaTEPHAJIOB,

® OBJQJICHUE KOJMYECTBEHHBIMH METONAMH, KOTOpbIE IIO3BOJISIT MPOTHO3MPOBATH U
OMHCATh MPOTEKAHNE BO BPEMEHH XUMUYECKUX MPEBPALIEHUI B PA3JTUYHBIX YCIOBUSIX,

e  OmpeneseHHe rPaHuIl TPUMEHUMOCTH METOIOB TEPMOANHAMUKHU K PA3IMIHBIM () U3HKO-
XUMHUYECKUM IPOLECCaM,;

YMEHHE MPUMEHSTh MOJyYeHHbIE 3HAHUS 1JIs1 O€30IaCHOTO UCTOJIb30BAHUS BELIECTB U
MaTepHaJioB B MIOBCEIHEBHON KU3HH M MPEAYIPEKACHUS SBJICHUH, HAHOCSIIUX BPEI 310POBBIO
YEJIOBEKY U OKPYIKaIoLIen cpene.

IIporpamma rocyaapcTBeHHOro osk3ameHa 1o HamnpasjaeHuro 03.03.02 dusuka
cocraBineHa Ha ocHoBe TpeboBarmii PI'OC BO wu «llomokeHuss O mNPOBENEHUU



roCylapCTBEHHONW WTOroBoM arrectauuu CTyaeHTOB COI'Y».

Ilenpt0  rOCYDapCTBEHHOIO  JK3aMEHa  SIBJSIETCS  ONpEAENieHHEe  YPOBHS
c(OPMHPOBAHHOCTH  KOMIIETEHIIHIA, UMEIOIUX  ONpenessiioIee  3Ha4eHWe Uit
npodeCCHOHABHON EATENbHOCTH BBITYCKHUKOB 1O HampasieHuto 03.03.02 ®dusuka.

Ha rocynapcTBeHHbIH 3K3aMeH BBIHECEHBI CIEIYIOIINE KOMITETEHINH!

CHOCOOHOCTBEO ~ HCIIONIb30BaTh  OCHOBbI  (puiocopckux  3HaHWHM  ansg  (POPMHUPOBAHUS
mupoo3s3penueckoit mozuun (OK-1);

CHOCOOHOCTBIO aHAJM3UPOBATh OCHOBHBIE HTANbl M 3aKOHOMEPHOCTH HUCTOPUYECKOTO Pa3BHUTHUS
obmectsa st popmupoBanus rpaknanckoi nosunun (OK-2);

CHIOCOOHOCTBEO  UCTIONB30BAaTh OCHOBBI HKOHOMHYECKMX 3HAHUH B pa3iM4yHbIX chepax
xm3HenestenpHocTu (OK-3);

CHOCOOHOCTBEO ~ HCIIOJIb30BaTh OCHOBBI ~ TPABOBBIX 3HAHUH B  pasmuuHbIX  chepax
xuzHenesrensHocty (OK-4);

CHOCOOHOCTBIO K KOMMYHHUKALIUHM B YCTHOH M MICbMEHHON (hOpMax Ha PYCCKOM U MHOCTPAaHHOM
SI3BIKAX U PELISHHS 33714 MEXITMYHOCTHOTO M MEXXKYJIBTYPHOro B3anMonencTeus (OK-5);
CHIOCOOHOCTRIO padoTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCHPHUHHUMAs COLMAIbHBIC, STHHYECKHE,
KOH(peccnoHanbHbIe U KyJabTypHbIe pasnnuns (OK-6);

CHOCOOHOCTBIO K caMoopraHu3anuu u camoodpazosarmto (OK-7);

CHOCOOHOCTBIO HCIOJIB30BATh METOABI U CPEICTBA (PU3NYECKOH KyJNBTYPBI Ui OOECTeYeHuUs
MIOJTHOLICHHOH conMaibHOM U mpodeccnonanbHoi nesitensHocty (OK-8);

CHOCOOHOCTh MCIOJIB30BATh MNPHUEMBbl TEPBOW MOMOINM, METOABl 3aIMUTBl B  YCIOBHSX
ype3BbIuaiinbix cutyanuii (OK-9)

CIIOCOOHOCTBEO ~ MCIIONIB30BaTh B NMPO(ECCHOHANBHOW  AEATENbHOCTH  Oa30BBIE
€CTeCTBEHHOHAYYHbIE 3HAHMS, BKIIOYAs 3HAHUS O MpenMeTe M OOBeKTax H3YyYeHHs], METOJax
UCCIIEIOBAHMS, COBPEMEHHBIX KOHLIEIIHSIX, JOCTIKEHHUSIX U OrPAaHUYCHHSX €CTECTBEHHBIX HAayK
(mpesxne Bcero XUMUH, OMOJIOrHH, SKOJIOTUH, HayK o 3emite U uenoseke) (OIIK-1);

CMOCOOHOCTBIO HCIIONB30BaTh B MPO(ECCHOHATIBHON NeSTeIbHOCTH 0a30Bble 3HAHUSI
(pyHIaMEHTaNbHBIX pa3/ejoB MATEeMATHKH, CO3/1aBaTb MaTeMaTHYeCKHE MOJEIH THUIIOBbIX
npodecCHOHANbHBIX 3a7a4 ¥ HHTEPIPETHPOBATh MONYYSHHbIE PE3yJbTaThl C YY€TOM TIPaHHILI
npumeHumoctu monenei (OITK-2);

CHOCOOHOCTBEO HCIOJIB30BATh 0a30BbIE TEOPETUYECKHE 3HAHUS (PyHIaMEHTAIbHBIX
pasznenos oOrmel 1 TeopeTnyueckor PU3NKU 1 pemeHust npodeccrnoHanbHbix 3anad (OI1K-3);

CMOCOOHOCTBIO MOHMMATh CYIIHOCTh M 3HaueHne UHpoOpMauuud B Pa3BUTHH
COBPEMEHHOT0 O0IIeCcTBa, OCO3HABATh ONACHOCTh M Yrpo3y, BO3HUKAIOIIME B 3TOM MpOLecce,
coOmronaTh oOCHOBHbBIE TpeboBaHus nHpopMmannoHHoi Oe3omacuoctr (OITK-4);

CIOCOOHOCTBIO HCIOJIb30BATh OCHOBHBIE METOJBI, CIIOCOOBI M CPEACTBA MOJYYEHHS,
XpaHeH!s, nepepadoTku MHPOPMALMK M HAaBBIKU Pa0OTHI C KOMITBIOTEPOM KaK CO CPEICTBOM
ynpasienus uHpopmauueii (OI1K-5);

CMOCOOHOCTBIO pellaTh CTAHAAPTHBbIE 3aAa4yu MPO(eCcCHOHATbHON EesITeNbHOCTH Ha
ocHOBe MH(pOpPMALTMOHHON 1 Oubnnorpaduaeckoil KyJIbTypsbl ¢ MPUMEHEHHEM HH()OPMALIHOHHO-
KOMMYHHUKAIIIOHHbIX TEXHOJOIMH M C Y4eTOM OCHOBHBIX TpeOoBaHUil WH(POPMAIIMOHHON
6e3onacHocTH (OIIK-6);

CIOCOOHOCTBIO HCTOJIB30BaTh B CBOEH MpodecCHOHANBbHON NeATeIbHOCTH 3HAHHE
uHocTpaHHoro si3bika (OITK-7);

CMOCOOHOCTBIO KPUTHYECKH MEPEOCMbICIHBAT HAKOIUICHHBIH OIBIT, U3MEHSTH MPH
HeoOXoMMOCTH HarpasieHne cBoeii pesrenbHocty (OITK-8);

CMOCOOHOCTBIO MOJIYYHTh OPraHM3aLMOHHO-YIIPABICHUECKHE HAaBBbIKM NpPH padoTe B
HAay4YHBIX IPYIIAX U APYTHX MaIbIX KojuiekTuBax ucnonHureneit (OI1K-9)

Hay4YHO-HCCIIEA0BATENbCKAS NESTEIbHOCTD!

CMOCOOHOCTBIO MCIOJB30BaTh CHELUANTN3UPOBAHHBIE 3HAHMS B 00NacTH (U3UKU IS
ocBoeHHs MpopMIbHBIX pr3mueckux aucuurumH (ITK-1);

CrOCOOHOCTBIO  MPOBOAWTH HAYYHBIE UCCIENOBaHUS B u3OpaHHOW obnactu
SKCIIEPUMEHTABHBIX M (MJIHM) TEOPETUYECKUX (PU3NUYECKUX HCCIENOBAHUI C ITOMOIIBIO
COBpeMeHHOH mnpubOopHOH 0a3pl (B TOM 4YHCIE CIOXHOrO (u3uueckoro o0OpynOBaHHS) U



MH(POPMALMOHHBIX TEXHOJIOTUH C YIETOM OT€YECTBEHHOTO U 3apyOeskHoro onbita (I1TK-2);

HAy4YHO-MHHOBALIMOHHAS IEATENIbHOCTD!

TOTOBHOCTBIO MPUMEHSTh Ha MPAKTHKE MPOPECCHOHANbHBIE 3HAHUS TEOPHH U METOJOB
¢usnuecknx uccnenosanuii (IK-3),

CIOCOOHOCTBIO TPUMEHSATh HAa MPAaKTHKE NPO(EeCCHOHANbHbIE 3HAHUS M YMEHHS,
NOJIyYeHHBIE MTPH OCBOSHHUH MPOPIIbHBIX pusmueckux aucuuruimH (ITK-4);

CHOCOOHOCTBIO  TTOJIB30BAThCSl COBPEMEHHBIMU MeTonaMu o0paboTKH, aHamu3a W
cuHTe3a pusnueckoit nuhopmaunn B u3dpanHoi obnactu ¢pusnueckux uccnenosanuii (I1IK-5);

OPTaHU3aL[MOHHO-YIIPABIIEHUECKAs 1eATENbHOCTD!

CHOCOOHOCTBEO TIOHMMATh M HCIOJb30BAaTh HA NPAKTUKE TEOPETHUECKHE OCHOBBI
OpTraHu3aLUH U TUIAHUPOBaHUs Ppusndeckux nccienosanuii (ITK-6);

CHOCOOHOCTBIO yUaCTBOBATh B IMOATOTOBKE U COCTABJICHUH HAYYHON JOKYMEHTALUU I10
ycranosneHHol popme (I1K-7);

CHOCOOHOCTBEO MOHWMATh M NMPUMEHSATh Ha MPAaKTUKE METOIbI yIpaBieHUs B chepe
npupoznononbs3zoBanus (I1K-8);

nenarorndeckast i MpOCBETUTENbCKAs NEATEIbHOCTb!

CHIOCOOHOCTBIO MPOEKTUPOBATh, OPTAaHM30BBIBATH M AHAIM3HPOBATH IMEAATOTHUYECKYIO
IesITeNIbHOCTD, obecrieunBast NOCJIEIOBATENBHOCTD U3JIOKEHUS Marepuana u
MEKIUCIUIIMHAPHBIE CBS3H (HU3ukH ¢ npyrumu aucuurinHami (11K-9).

1. Ha rocynapcTBeHHBIH 3K3aMeH BbIHECEHBI BOTIPOCHI M0 CIEAYIOIINUM AUCIUILINHAM:

- «<MexaHuKay,

- <MonekynsipHas GU3NKay,

- «DNEKTPUUECTBO U MAarHETU3MY, - «ONTHKAY,

- «<AToMHas pU3UKaY,

- «@uU3MKa aTOMHOTIO SApa U 3JIEMEHTAPHbIX YaCTULD,

- «BBenenune B QU3MKYy KOHIEHCHPOBAHHBIX CPEM»,

- «@uU3MKa KOHAEHCUPOBAHHOIO COCTOSIHUS BELIECTBAY,

- «CoBpeMeHHbIE METOABI NCCIEA0BAHUS TBEPABIX TN, - «PU3MKa pealbHOro KpUcTaiay,
- «/lnppakIMOHHBINA CTPYKTYPHBIN aHATIH3Y.

2. O6beM BpeMeHH:
- IOATOTOBKA U Clja4a TOCYAapCTBEHHOIO SK3aMeHa - 2 HeNlely;

3. Cpoku nmpoBeneHust:
- corylacHo rpauky y4eOHOro mpouecca

4. Marepuanbel HEOOXOIUMBIEK TOCYJApCTBEHHOMY 3K3aMEHY. - CIPABOYHBIA MaTepHal,
pa3pelIeHHBIN K UCIOJIBb30BAHUIO HA HK3aMEHE.

5. YcnoBus NOATOTOBKH U MPOLIEypa NPOBEAEHHUS:

® pacmucaHue TOCYHApCTBEHHOIO »5K3aMeHa W OO30pPHBIX JIGKIHHA MO JTUCLUILIHHAM,
BKJIFOUEHHBIM B MPOTPaMMYy 3K3aMEHA, YTBEPIKIAETCS IPOPEKTOPOM IO

e yuebHO-BOcTUTaTeNbHOMN padore COI'Y mo npencrasnenuto nexkana GakyibTeTa U

¢ BBIBEIIMBAETCS HA caiiTe (pakyabTeTa U JOCKE OOBSIBICHUH 32 MECSI IO CAAYH HK3aMEHa.

I'ocynapcTBeHHBIN 3K3aMEH MPOBOAUTCS FOCYAAPCTBEHHON 5K3aMEHALIMOHHON KOMHUCCHUEH.
®dopma NpoBeAECHUs YCTHAS, BKJIIOYAET:
- IOArOTOBKA K OTBETY HA 3HAHHUE TEOPETHUYECKOr0 MaTepHalla U BBIMIOJHEHHUE 3a1aHUs Ha
MPOBEPKY YMEHHI NPUMEHATh 3HAHUS HA NIPAKTHUKE - B | Jac.

Ilepeuenn TeopeTnyeckHMX BOMNPOCOB HAa MPOBEpPKY 3HAHMII cocTaBJsIIOLIEH
KOMIEeTeHLH, BBIHOCUMBIX HA FOCYJAPCTBEHHYIO HTOTOBYIO ATTeCTALIUIO:



MexaHuka

1. KunemaTnueckoe onucaHue ABUXKEHUS MaTePUANbHOM TOYKU. ECTecTBEHHOE 3a1aHue
nBukeHusi. CKOpOCTh B LIMJIMHAPUYECKON CHCTeMe KOOPAMHAT, paaAualibHas U TpaHCBepCcallbHas
KOMITOHEHTBI.

2. HWuepumanpHble cuUCTeMbl OTcyeTa. 3akoHbl HproToHa. YpaBHEHUs IBUXKEHUS WU
HavajibHble ycnosus. [Ipuanun otHocuTensHOCTH | anunes.

3. 3akoH coxpaHeHMsl ummyJibca. TeopeMa O IBMKEHUHU LIEHTpa Macc cucTeMbl. OCHOBBI
JVHAaMUKU TeN nepeMeHHoN Macchl. @opmyiia L{luoakoBckoro.

4. Mexanudeckas paborta. IloreHumanbubie cuibl. Kunerwueckass sHeprusi. Teopema
Kenura. 3axoH U3MeHEHHUs MOJHON MEeXaHUYECKOH SHEPIHH.

5. MoMeHT ummysibca U MOMEHT CHJIbL. YpaBHEHME BpalllaTelbHOIO ABM)KEHUS. 3aKOH
COXPAHEHHsI MOMEHTA UMITYJIbCa.

6. LlenTpanpHOe mosie. 3aKOH BCEMHUpPHOro TsAroTeHus. Kiaccudukaums tpaekropuid
KOMET U TIJIaHET B LIeHTpajibHOM Tosie. 3akoHbl Kemepa. KocMuueckue ckopocTu.

7. HeunepumanbHble cucTeMbl otcueTta. lIpeoOpasosanme ckopocredi. Teopema
Kopuomuca. IlepeHocHas u ueHTpoOekHas CHibl WHepuuu. KopHuoimcoBa cuia WHEPLUU.
MasTtHuk ®@yxo.

8. YpaBHEHMsI ABMXKEHUS TBEPAOro Tena. MOMEHT MHepuuu. BOJTYKM M THPOCKOIBL
IIpoueccus u ayrauus. ['upockonmueckuii adgpdexr. Ilpasuno XKykosckoro.

9. VYnpyrue m mumactudeckue nepopmauuu. Jledopmanms ynpyroro pacTsoKeHHS HU
cnpura. 3akoH ['yka. DHeprus ynpyro nehopMUPOBAHHOTO TEJNA.

10. Mexanuka xuakocTeli u razoB. 3akoHbl Ilackams u Apxumena. YpaBHeHUE
HenpepbplBHOCTU. YpaBHeHue Oilnepa. YpaBHeHue bepHymnu. Bsskocts xunkocteil. Yucio
Pentnonbaca.

11.0cuoset CTO. IIpocTpancteo Munkosckoro. Matepsan. IIpeobpazosanust Jlopenna.
ITonsatue 4-sexTopoB. YpasHenus nsuxenus Ilyankape. [lonnas sHeprus Tena, 3Heprus nokos,
KMHETUYECKas SJHepPIusl.

Mouanekyasipaas puzuka

1. Tepmonunamuyeckue CUCTEMBL  YpaBHEHHME COCTOsiHUA. llepBbli  3aKOH
TepMOAMHaMUKU. M3omnporeccsl ¢ niaeanbHbIM ra3oM.

2. TemnyoBble W XOJNOAWJIbHBIE MAallMHbL BTOpON 3aKOH TEPMOAUMHAMHUKH. DHTPOMMS.
3aKOH BO3pacTaHUs SHTPOIIUU.

3. TepmomuHamuueckue (QYHKUMU (BHYTPEHHSS OHEPIHs, OHTAIbNHs, CBOOORHAsS
SHEPrusl, TEePMOIWHAMHYECKHH moTeHuuan). Kpurepun paBHOBECHS TEPMOAMHAMHUYECKUX
CUCTEM.

4. Mogenp wupeanbHOro rasa. MONEKYJIAPHO-KUHETHUYECKUM CMBICT TEMIEPaTyphL
Teopema 0 paBHOMEPHOM pacipeneeHIH KUHETHUECKOH SHEPTHH 110 CTETEHSIM CBOOOIBL.

5. TlpoctpaHcTBO CKOpocTell. Pacnpenesnenrne MOJIEKyT O CKOPOCTsIM (pacripenesieHue
Makcsenia). XapakTepHble CKOPOCTH.

6. Monekynel B cunosoM none. Pacnipenenenue bonpumana.

7. Tlponecchl mepeHoca B razax. MOJIEKYJISIPHO-KMHETHYECKasl OlleHKa KO3(h(ULIMEHTOB
NepeHoca B razax Ha pumepe TerIoNpPOBOIHOCTH.

8. Peanbuble rasel. Y paBHeHue Ban-nep-Baanbca. Dddext Jxoynsa-Tomcona.

9. ®a3oBbie paBHOBecus. YpaBHeHue Kuaneipona-Knaysuyca. JlmarpaMmbl COCTOSTHUS.
Knaccuduxanms dazossix mepexonos. [TorsTre 0 Ga3oBbIx mepexoaax BTOPOro poaa.

10.I'panuna pasgena ¢as. IloBepxHOCTHOe HaTsoKkeHHE. Pa3sHOCTh [naBieHUH Ha
UCKPUBIIEHHOHN Mexda3Hol rpanuie. KanumspHble sBISHUS.

DIeKTPUYECTBO H MATHETH3M

1. Dnexrpuueckue 3apsapl. 3akoH Kynona. Dnexkrpuueckoe noje. HanpsikeHHOCTD TOJIA.
ITpuamun cynepnosunmu. Teopema I'aycca.



2. Pabota mosst mpu nepeMeneHnn 3apsiaa. Pa3Hocts noreHmanos. CBsi3b MOTEHLIMATA U
HaIpsDKeHHOCTH ToJis. IIpoBOAHMKHM B 3jeKTpocTaTHdeckoM moisie. EMKOCTb NMPOBOAHUKOB U
KOHJIEHCAaTOPOB.

3. Tlomspuzaumst  AMPJIEKTPUKOB.  DJEKTpPUYECKOE Ioje B AMDJIEKTPHUKAX.
JusnexTpudeckass MNPOHULAEMOCTb. BekTtop snekrpuueckoro cmemenus D. I'paHudHbie
YCJIOBHUSL.

4. TlocTostHHBIN BieKkTpudeckuii TOK. 3akoHel Oma u Jxoyns-JleHma. 2nexTpo-
nBKymas cuna. 3akon Oma st yuactka nenw, cogepskamero 2J[C. [Ipasuna Kupxroga.

5. DnexkTpudeckuil TOK B MeTa/yiax W modyrnpoBonHukax. CoOCTBEHHast M MpUMecHas
IIPOBOAMMOCTD MOJYIIPOBOAHUKOB, «P-N» MEPEXON.

6. MaruutHoe moje B BakyyMe. MHnykuus marHutHoro nois. 3akoH buo-Casapa-
Jlannaca. Ilone npssmonuueiHOro Toka. LIMpKyasnus MarHUTHOTO MOJIS.

7. Cuna JlopeHua u cuna Amnepa. [[BukeHue 3apsokeHHBIX 4acTHULl B MArHUTHOM MOJIE.
KoHTyp ¢ TOKOM B MarHUTHOM noJjie. MarHuTHBINA MOMEHT.

8. MarnutHoe mnoje B BewecTBe. MarHutHas BOCIPUUMYMBOCTh M MAarHUTHas
MPOHULIAEMOCTb. BUibl MarHETUKOB.

9. SlBnenue snexTpomMarHuTHON mHAyKuMH. 3akoH Papanes u mpasuio Jlenma. 3JC
CAaMOMHIYKLUHU. DHEPTusi KOHTYpa C TOKOM, IJIOTHOCTb S3HEPTUH MarHUTHOTO MOJIS.

10.B3anMOCBsI3b MEPEMEHHBIX 3JIEKTPUYECKUX W MArHUTHBIX nojed. Tok cmemeHus.
Cucrema ypaBHeHHI MakcBenia kak o0masi cucreMa ImocTyJIaTOB TEOPUH SJIEKTPOMArHUTHOTO
MOJIS.

Ontuka

1. OcHOBHBIE CBOHCTBa 3JIGKTPOMArHUTHBIX (3/M) BOJH. YpaBHEHHME IUIOCKOH U
cepudeckoii 3/M BOJNHBI 11 OOHOMEpHOH 3amaun. IloHATHE O mONsIpU3aLMU. DHEPrus,
nepeHocumast 3/M BOTHON. Da3oBast U rPyMIoBasi CKOPOCTH.

2. OTpakeHHe U MpeNOMJIEHHE CBETa Ha TpaHULE pa3fiesia BYX IUAJIEKTPUKOB IS
cily4yasi HOpMaJIbHOTO MasieHus (aMIUMTyAHbIE U (pa30Bble cooTHOUIEHHs). [losipu3oBanHbIil U
€CTeCTBEHHBIN cBeT. 3akoH bprocrepa.

3. UuTepdepeniust cBeToBbIX BOJH. [lofydeHne KOTEpEeHTHBIX BOJIH B ONTHKE. Meron
JeNIeHHs] BOJIHOBOTO (PPOHTA HA MPUMEPE KJIACCHUYECKUX HHTEPPEPEHIIMOHHBIX OIBITOB.

4. UnTepdeperuns ceeToBbX BOJNH. [InpruHa uHTepdepeHnnoHHol nojocel. Ilony4yenne
KOT€PEHTHBIX BOJIH METOJOM AEJIE€HUs aMIUIUTYIbl.

5. JliuHa u Bpemsi KOrepeHTHOCTH. IloHsATHE O BpEMEHHOH W NPOCTPAHCTBEHHOU
KOT'€pPEHTHOCTH.

6. IlpocBeTneHne ONTHKU 1 BBICOKOOTPAXKAIOIINE HHTEP()EPEHLINOHHBIE CIIOM.

7. Mudpakuus Ppenens. Meron 30H PpeHenss u BekTopHas auarpamma. ludpakums
®peHens Ha KPYTJIOM OTBEPCTUU U KPYIJIOM dKpaHe.

8. Hudpakuus Ppaynrodepa Ha omHOUW menun u cucteme Imenedl. JludpaxipionHas
pelIeTKa Kak CIeKTPabHBIA TpUoop.

9. Pa3pemaromasi cnocOOHOCTh ONTUYECKUX WUHCTPYMEHTOB (TEJIECKONbl U MHKPOCKOIIBI)
U MU PAKIMOHHON PEIIETKH.

10. Ternmosoe u3nydeHue. AdcomoTHO uyepHOe Teno. 3akoHbl Kupxrodpa m Credana-
Bonbumana. 3akon cmemenust Buna. @opmyna [1nanka.

AToMHast puU3UKa

1. @otosddexr. [Tonstue o poronax. Dpdext KomnroHa.

2. CnekTphl ucnyckaHusi U noryomenus. Mogens aroma Pesepdopna. I[Toctynarsr Bopa.
Bboposckas Teopust aroma Bogopona. Monuzanus aroma. Onbirsl @panka u I'epia.

3. Tunoreza Jlyu nme bpoitna. [udpakums >mekTpoHHBIX mydkoB. CraTHcTHYECKas
uHTepnpeTanys BoJH ae bpoitna. Bonnosast ¢pynkims. OcoO€HHOCTH KBaHTO-BOMEXaHHUYECKOTO
onucaHust MUKpooObekTa. COOTHOLIEHNE HEOTPEACTICHHOCTEH.



4. OCHOBBI MaTEMaTHYECKOTO amnrmapara KBaHTOBOH MexaHuku. Oneparopbl (PU3HIECKUX
BenuunH. CTanoHapHOE U HecTalmoHapHoe ypasHeHue [lpeaunrepa.

5. 3amaga 00 OAHOMEPHOM ABIDKEHHH CBOOOJHOW YaCTHIBI B NMOTEHIIHMAIBHOM SIIITUKE.
I'apmoHMUECKUI OCLIMIIATOP B KBAHTOBOH MEXaHUKE.

6. MowmeHT wummyinbca B KBaHTOBOH Teopun. IIpocTpaHCTBEHHOE KBaHTOBaHUE.
KBaHTOBOMEXaHNYECKOE ONMMCAHUE ATOMA BOAOPOAA.

7. Crnun snekrpona. Omeir IltepHa u I'epmaxa. MarHuTHBIE MOMEHT CBOOOIHOTO
3JIEKTPOHA.

8. Cucremsl ueTblpex kBaHTOBBIX uncedn. [IpuHuun [laynam u 3actpoiika obonouek aToma.
Ilepuoanueckast cucteMa 3J€MEHTOB.

9. IlpaBuna otOopa mpu wu3IydyeHUH aroma. IllMpuHA CHEKTPANbHBIX JIUHHMA.
10.I'enepanus cBeTa, CHOHTAHHBIE M BBIHYKIEHHBIE NTepexobl. Bo3nelicTBre CBETOBOIrO MOTOKA
Ha 3aCEJIEHHOCTb YPOBHEH, UHBEPCHAs 3acesleHHOCThb. IIpuHnunuaneHas cxema jasepa, mopor
reHepaiuu. Tumbl nazepoB U ux npumeHeHue. OCHOBHbIE XapaKTEPUCTUKU BBIHYXKIEHHOTO
U3JIy4YEHUS].

Pdu3uKa AaTOMHOI0 AAPA U JJIEMEHTAPHBIX YACTHIL

1. Ctpykrypa u cBoiicTBa simep. SAneprble cuibl. JHeprust U nedekt maccel. JleneHue
Tsokenbix saep. Lenmnas peakuust. KosdpunmeHnTsr pa3sMHokeHUs. AnepHbIe peaKkTophl.

2. OCHOBHOHM 3aKOH paAMOAKTUBHOrO pacmnana. llepuon mnonypacnana. AKTUBHOCTH
pPamuMoOaKTUBHOTO M30TOMa. Buael pagmoakTuBHOCTH. Anbda-pacnan. TyHHenbHbIA 3>(QexT.
Buner Gera-pacnana. Heiitpuno.3. Sneprsie peakimn. MexaHusm sinepHbx peakunid. Ceuenue
peaxkumnu. Monenb COCTaBHOIO spa.

4. OcHOBHbBIE XapaKTEPUCTUKH aTOMHBIX sifiep. DHeprus cBsizu. CBoCTBa AAEPHBIX CUIL

5. DnemenTtapHble yacTnubl. Knaccupukauus sneMenTapHbIx yacTull. KBapkosast Monesb
CTPOEHHS ME30HOB M OAPHOHOB.

Beenenue B (pM3MKY KOHIACHCHPOBAHHBIX CPeX

1. ATomMHBIE U HOHHBIE panuycel. KOOpAMHALIMOHHOE YHCIO W KOOPAMHALIMOHHBIN
MHOT'OI'PaHHHUK.

2. Knaccugukauus THIIOB CBs3EH B KpUCTAJUIaX. JHEPrus CBs3H. FIOHHBIE KPHCTAIIBL.

3. DHeprus pelieTku HOHHBIX kpuctaioB. @opmyna bopna-Jlanne.

4. ®opmyna bopra-Maliepa nis pacdera SHEPTUH CBsI3M HOHHOT'O KPUCTAJLIA.

5. Knaccudukarus THIoOB cBsized B KpucTayiax. Kpucramibl ¢ KOBaJIEHTHOH CBS3BIO.

6. Knaccudpukauus TUTNOB CBs3el B KpuUCTaiaXx. MeTalIndeckue, MOJIEKYJISIPHbIC
KPUCTAJUIbI U KPUCTAJUIBI C BOXOPOAHBIMU CBS3SIMU.

7. Knaccudukausi TBEpAbIX TeJN Ha METAJUIbl U JUAJIEKTPUKH O MPOCTPAHCTBEHHOMY
pacnpeneneHuI0 BaJeHTHBIX 3JIEKTPOHOB.

8. HanpsikeHust 1 neopManivii B MI30TPOITHOM TBEpPAOM Teje. 9. Ynpyrue nedopmaunu u
HAIpPsDKEHUS] B KPUCTAJIIaX

10.3akon ['yka nnsi aHU3OTPOIMHBIX TBEPABIX Ted. MOAyau yOpyrocTd W yIpyrue
MOCTOSIHHBIE.

11.Ynpyrue BOJIHBI B KPUCTAILIAX.

12 Konebanus pemerku. @oHonbl. KonebaHus memnovku OOMHAKOBBIX aTOMOB. l-ast 30Ha
bpronmosna.

13 Konebanusi NMHEHHONH IETMOYKH, COCTOSIIEH M3 [BYX pAa3JIMYHbIX aTOMOB.
AKyCTUYECKHE U ONTHYECKUE BETBU KONeOaHUH.

duszuxka KOHACHCHPOBAHHOI0 COCTOAHUSA BEIIECTBA

1. CummeTtpust KpucTaIoB. MaTpudHas 3anick npeodpa3oBaHUN CHUMMETPHH.
2. Tpa"cassuMOHHAs CUMMETPUs KpucTajuimdeckon cpeapl. [IpoctpancTBeHHas pemeTka.



3. Conpsxennas (oOpaTHas) mpocTpaHCTBEHHAs perierka. 4. 3oHbl bpuosna.

5. Toueunass cUMMeTpPUsI KPUCTAJUINYECKOH cpenbl. Kpucramnorpadpudeckne TouedHble
IpyNIbl CHAMMETPHUU.

6. KyOudeckue rpymisL

7. Pemerka bpaBs, CUCTEMBI, pacOpeneeHue KJIacCOB MO CUCTEMAaM.

8. IIpocTpaHCTBEHHBIE [PYIIIBI CAMMETPUH.

9. I1nockoCTH CKONMBXEHUsI. BUHTOBBIE OCH.

10. IIpuMepsl NPOCTPAHCTBEHHBIX FPYIIIL.

COBpeMeHHbIe METOAbI HCCJECA0BAHUA TBEPABIX TEJ

1. Metons! BeIpaliuBaHusl BOJOPACTBOPUMBIX KPUCTAJIIOB.
2. Metoap! BeIpallluBaHUs BOJOHEPACTBOPUMBIX KPUCTAJIOB.
3. MeToa peHTreHOCTPYKTYPHOTO aHaIu3a.

4. DNeKTPOHHO-MUKPOCKOIINYECKHE METO/bI UCCIIEIOBAHMUSI.

duszuka P€AJIbHOT0 KpUCTAJLJIA

1. Bugel Toueunsx npepexkroB. TepmommHamuka To4deuHbIX nedektoB. lloBenenue
BAKaHCUM MPU 3aKAJIKE U OTXKUTE.

2. Kommuiekcbl ToueuHbIX AedekToB. Murpamms TouedHbIXx aedexkrtoB. MCTOUHWKH U
CTOKH TOUYEUHBIX Ne(PEKTOB.

3. KpaeBas aucnokanus. CkonbkeHue KpaeBoil auciokauuu. llepenonsanue kpaesoii
JOUCTIOKALIUU.

4. BunroBas aucnokauus. CkojbkeHHE BHUHTOBONH auciokauuu. (CMmellaHHbIe
OUCJIOKALUU U UX IBUXKCHHUE.

5. Kontyp u BekTop broprepca. DHepreTudeckuii KpUTepUil JUCIOKALIMOHHBIX PEAKIIUIL.



6. VYnpyrue cBoiicTBa AucCIOKalUud. OHeprus auciokauuil. Bszaumopeiictsue
MapajyIeIbHbIX KPAE€BbIX U BUHTOBBIX JUCIOKALUH.

7. IlompasperneHue AMCIOKAaLMs HA MOJHbIE M YacTU4HbIE. XapaKTEepHbIE IIOJHBIE
equHuuHbIe uciaokanuu B I'TIY, 'K u OLIK pemerkax.

8. UHactnunble aucnokauuu Iloxnu. Pactanytele nucnokauuu. IlupuHa pacTsaHYTHIX
auciokauui. Yactuunele quciaokauuu OpaHka.

9. B3aumoneiicTBue AuCiIOKauuid ¢ TodedHbiMU nedexkramu. Atmochepsr Kor-Tpenna,
Cuyka u Cy3yku.

10. IIpoucxoxnenne pucnokauuil. PasMHOXeHWE IUCIOKALMA MPU IUIACTHYECKOU
nedopmaruu. Ucrounuk @panka-Puna.

11. {ucknuHauMu B HENPEPBIBHOM YNPYrou cpelie U B KPUCTALIMYECKON pelerke. 12.
I'panunel 3epeH u cyO3epeH. ManoyrioBble M BBICOKOYTJIOBbIE TpaHULbl. CrienuanbHbIE |
MIPOU3BOJIbHBIE [PAHULIBL

JAu(PppaKkuuoOHHBIN CTPYKTYPHBIH AHAJIN3

1. VYcrpotictBo MeTauorpapuieckux MHUKPOCKOINOB. Ha3HadueHHe OCHOBHBIX JIHH3.
Abepparun TUH3 1 METOABI UX yCTpaHeHus1. FIcTouHuKH cBeTa

2. ®opMHpOBaHHUE ONTUYECKOTO N300paskeHHs TOBEPXHOCTH 1Hpa. OCHOBHBIE METOBI
MHUKPOCKOIUYECKOrO HCCAENOBAHUS: CBETJIONONBHOE, KOCOE, TEMHO-TIOJIBHOE OCBEILEHHUE, METON
MOJIIPU30BAHHOTIO CBETA.

3. IlpocBeunBaroiast 3JIEKTPOHHAS MUKPOCKOMHS U €€ (PU3NIEeCKHe OCHOBBL. Y CTPOHCTBO
U OCHOBHBIE XapaKTepPUCTUKH IPOCBEUYMBAIOILIEIO JJEKTPOHHOIO MHUKpOCkoma. Meroasl
MOATOTOBKU 00Pa3LOB ISl MPOCBEUYHUBAOLINX 3JIEKTPOHHBIX MUKPOCKOIIOB.

4. PacTpoBasi 3JIEKTPOHHAsi MHKPOCKOIUSI U e¢ (PU3MUYECKHUe OCHOBBL BsammopeicTaue
3JIEKTPOHHOTO Myd4ka ¢ o0pa3uoM. YCTpOKCTBO, MPUHLHMNHAIBHAS CX€Ma U XapaKTEPUCTHKH
PacTpOBOro 3JIEKTPOHHOTO MUKPOCKOIA.

5. Tunsl CKaHUPYIOIUX 30HIOBBIX MUKPOCKOMOB. [IpuHIMITBI pabOThl 1 OCHOBHBIE y3JIbI
CKaHMPYIOIIUX 30HAOBBIX MHUKPOCKONOB. METONbl CKaHUPYIOLIEH TYHHEIbHOH MUKPOCKOIHH.
Hsrorosnenue 30HMI0B U1l CKaHMPYHOILIUX TYHHEJIbHBIX MHKPOCKOIIOB.



6. MprHLMNbI paboTbl Y OCHOBHbIE Y3/1bl aTOMHO-CU/IOBOr0 MUKPOCKoNa. KOHTaKTHbIE U
KonebatesibHble METOAMKM aTOMHO-CM/I0BOM MUKpoCKonuW. TMpuHuMn paboT M 0COGEHHOCTU
MarHWTHO-CU/I0BO MMUKPOCKOMUW. [BYXNPOXOAHbIE METOLNKN.

7. PeHTreHOBCKOe Wu3ny4yeHne. LICTOpMSi OTKPbITMS, NPMPO4a WU OCHOBHbIE CBOWCTBA.
VCTOUYHMKN PEHTTEHOBCKOTO W3/TyYeHNs. YCTPOWCTBO PEHTIeHOBCKOW TPY6KW. MexaHu3Mbl
B3aMMOLEVCTBUSA PEHTTEHOBCKOr0 U3/1y4eHuWs C BELLECTBOM.

8. PEHTreHOCTPYKTYPHbIA aHanM3 N ero (M3M4Yeckme OCHOBbl. YpaBHeHus Jlays wu
Bynba-bparra. CpaBHUTE/NIbHAA XapaKTepuUcTUKa ANPPAKLMUOHHLIX CTPYKTYPHbIX METOAOB:
PEHTreHorpagun, HeMTPOHOrpaum 1 3NEKTPOHOrpaun.

9. XapaKTepuctvka 3KCNepuMEHTA/IbHLIX METOLOB PEHTIEHOCTPYKTYPHOrO aHaiunsa.
MeTopg [Jebas-LLieppepa, MeTo4 ManoyrnioBoro paccesHusi. PeHTreHoBCKas Tornorpagus.

10. XapaKTepuCcTKa MeTO0B peHTreHorpagmn. ®a3oBblil aHanu3. OnpeaeneHmne Ymcna,
pasMepoB W pasopueHTaumMn KpucTanamntoB. OueHKa OCTaTOYHbIX HanpshkKeHUn. AHaim3
TBEPZAbIX PacTBOpPOB,

11. SnekTpoHOrpapma n ee (Hr3nMYeckne OCHOBbI. IKCMepUMeHTa/IbHOEe 060pya0BaHME.
OCHOBHble 06/1aCTU NPUMEHEHUA METOLO0B 3/1IEKTPOHOr padum.

12. HelTpoHorpagus 1 ee (hM3nMYeckne OCHOBbI. XapaKTepucTmka 3KCneprMeH-asibHbIX
meTofoB. CTPYKTYpHas 1 MarHUTHas HeMTPOHOrpagus.

MepeyeHb NUTEPaTYpbl AN MOAFOTOBKM K 3K3aMeHy

OcHoBHas nuTeparypa:

1 ByxmaH H. C. 9nemeHTbl (h)M3MYECKON MeXaHWKM [SNeKTPOHHbIN pecypc] : yu4eo,
nocobme — ONeKTpoH, AaH. — CaHKT-MeTepbypr : JlaHb, 2008 — 160 ¢. — Pexxum goctyna:
https://e.lanbook.com/book/35.

2. 3ucmaH, ' A Kypc o6buein gusmnkn. B 3-x TT. T.1. MexaHvka. MonekynspHas (usmka.
Kone6aHus 1 BOMHbI [SNeKTPOHHLIA pecypc] : yyed, nocobue / M A. 3ucmaH, O.M. Topec. —
AnekTpoH, paH. — CaHkT-MeTtepbypr : JflaHb, 2007. — 352 c. — Pexum pgocTyna:
https://e.lanbook.com/book/505.

3. Casenbes V. B. Kypc o6uiein omsmnkn. B 5-1n TT. Tom 2. DNeKTPMUECTBO U MarHeTU3m
[GnekTpoHHbIN pecypc]: yyebd, nocobue. — CI16.: JlaHb, 2011. — 352 c. — Pexxum goctyna:
https://e.lanbook.com/book/705

4. KysHeuos C. W Kypc u3vkm c npvmepamn peweHus 3agad. Yactb L.
JNeKTPUYeCTBO M MarHeTm3Mm. KonebaHWs W BOMHbI  [ONEKTPOHHLIA  pecypc]:  y4eb,
noco6ue.Cro.:JlaHb, 2014.416¢.Pexkum  poctyna: https://e.lanbook.com/book/53682.

5. QNeKTPMYECTBO M MarHeTU3M [INeKTPOHHbIN pecypc]: y4e6, nocobue. — CI16.: NlaHb,
2017. — 160 c. — Pexxum goctyna: https://e.lanbook.com/book/91880.

6. KnkonH A.K. MonekynspHas ¢usmnka [IneKTpoHHbINA pecypc] : yyeb, nocobue / AK.
KnkovH, N.K. KnkonH. — 3nekTpoH, faH. — CaHkT-MeTepbypr : SlaHb, 2008. — 480 c. —
Pexxum pgoctyna: https://e.lanbook.com/book/185.

7. TenecHnH B.P. MonekynspHasa tm3nka [SNeKTpoHHbIA pecypc] : yyeb, nocobre —
AnekTpoH, paH. — CaHkT-lMeTepbypr : JflaHb, 2009. — 368 c. — Pexum pocTtyna:
https//e.Janbook.eom/book/391.

8 ®puvw C.3. Kypc obuenn msmkn. B 3-x TT. T.1. PU3NYECKME OCHOBbI MEXAHUKM.
MonekynspHas usnka. KonebaHus 1 BOMHbI [3neKTPOHHBIA pecypc] : y4eb. / C.3. dpuw, A.B.
TumopeBa. — ONEKTPOH, aaH. — CaHKT-MeTepbypr : flaHb, 2008. — 480 ¢. — Pexum goctyna:
https://e.lanbook com/book/416.

9. NMaHpac6epr, I.C. OnTuKa : yuebHoe nocobue / I'.C. JlaHac6epr. - 6-e U3f., CTepeoT. -
M. : ®dusmataut, 2010. - 848 c. - ISBN 978-5-9221-0314-5 ; To e [DNeKTPOHHbIN pecypc]. -
URT: http://biblioclub.ru/index.php?page=book&id=82969 10. Casenbes, V1 B. Kypc ¢wm3nkn. B
3-X TT. T.2. OnekTpuyectBo. KonebaHns v BoMHbL. BonHOBas onTuKa [SNeKTPOHHBIA pecypc] :
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yueb. mocobue — nextpoH. naH. — Cankr-IlerepOypr: Jlanp, 2008. — 480 c¢. — Pexum
nocryna: https://e lanbook.com/book/347.

11. ®pum, C.3. Kypc obmeii ¢pmuku. B 3-x tr. T.3. Onruka. AtomHas ¢usnka
[Qnextponnslii pecypc]: yued. / C.O. @pum, A B. TumopeBa. — InekTpoH. naH. — CaHKT-
[TerepOypr : Jlanb, 2008. — 656 ¢. — Pexxum nocryna: https://e.lanbook.com/book/419.

12. IInonsckuii, 3.B. AtomHast ¢usuka. Tom 1, 2. BeneHue B aTOMHyK (U3HKY
[Dnextponnslii pecypc]: yued. — Cankr-IlerepOypr: Jlanb, 2010. — 560 ¢. — Pexxum gocryna:
https://e.lanbook.com/book/442.

13. Myxun K.H. DOxcnepumentanbHas sinepHas ¢usuka. B 3-x tr. T. 1. ®usuka
aromHoro siapa. CIIG.: Jlamb, 2009. 384 c. - DnexktpoHHbId pecypc. — Pexum nocryma:
http://e lanbook.com/books/element.php?pl1_1d=277

14. Myxun K. H. OxcnepumentanbHas sinepHas ¢usuka. B 3-x tr. T. 3. ®usuka
sneMeHTapHbix 4actuu. CII6.: Jlawp, 2009. 326 c. - DnexTpoHHBIA pecypc. — Pexum
noctyna:http://e.lanbook.com/books/element. php?pl1_1d=279

15. Maryxun B.JI. @usuka TBepaoro tena [DneKTpoHHbIH pecypc]: yued. mocodue / B.JL
Maryxun, B.JI. EpmakoB. — Onextpon. man. — CII6.: Jlawp, 2010. — 224 c. — Pexum
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Kpurtepun oneHnBaHMs KOMIIETEHLHH 1 OCyqapCTBEHHBIN 3K3aMEH OLIEHUBAETCS! COIJIACHO
YPOBHIO C(hOPMUPOBAHHOCTH Y BBITYCKHHUKA ITPOBEPSEMBIX KOMITETEHIIHA:

Oruenka

Yposenb
c(hOpMUPOBAHHOCTH
KOMITETEHITH A

Kpurepuit oueHusanus

«Oranunoy

IIponBunyTHI
Bricokuit

- CBoOopiHOE BIIAZICHHE TEOPETUYECKHUM|
MaTepHaJIoM;
- CnocoOHOCTh  aHANM3UPOBATH M
0OOCHOBBIBATH CBOM CY)KICHHS,
- VYMeHHe TBOPYECKH IMPHMEHSITH
TEOpPEeTHUUECKHe  3HAHUS  NPU  peLICHHH
NpaKTHYECKUX  3a1a4, JAaBaThb (PU3MYECKOS
00OCHOBaHHE PEIIEHHs STUX 3a7ad, UCIIONb3Ys]
COBpEeMEHHbIe METO/IbI HCCIICIOBAHMS,
- OTBeThl Ha TNOCTABJEHHBbIE BOMPOCH]
JIOTMYHBI, TMOCJIEAOBATEIbHbI, HEe TPeOyIoT
TOTMOJHUTEbHBIX MOSCHEHUH.

«Xopouo»

JlocraTouHblit

- Bnanenue TEOPETUUECKUM
MaTepHAaJIOM,;
- YMEHHE TPUMEHSTb TEOPETHYECKHUE
BHaHMUS TPU PELICHWH MPAKTHUYECKUX 3ajad,
naBaTh (uU3NYeCKoe OOOCHOBAaHUE PEIIEHHS
PTUX 3a7ad,;
- OTBeTBl Ha IMOCTaBJIECHHbIE BOMPOCHI
JOTMYHBIL, TIOCJEAOBATENIbHBI, HO  HMEH0T]

«Y IOBIIETBOPUTEND
HO»

MuHumanbHbI
i1 [loporosslii

- Brnanenue TEOPETUYECKUM
MaTEPUAIIOM, HO HETOJIHOE,
HEIOCIENOBATENBHOE €T0 U3JI0KCHHE,

- HerouHOoCTM B NPUMEHEHMM 3HAHUN
NJIs1 peLIEHUs TPAKTUYECKUX 3a4ad4,

- Heymenune nokasareqbHO OOOCHOBATH
CBOU CY>KJI€HUSL.

«Heynosnersopure
ITBHO»

Huxe
[MOPOrOBOrO

- TeopeTuyeckue 3HaHUS Pa3PO3HEHHBIE,
OeccrCcTeMHbIE, He YMEHHUE BbIIEISITh TJIABHOE U
BTOPOCTETICHHOE, OIHMOKH B  OINpenelieHUH
[MOHSITUM, HUCKAXKAKOIINE ux CMBIC]I,
OecropsimoYHOe W HEYBEPEHHOE H3JIOKESHUE
MaTepuaa,

- HeymeHune npuMeHUTb 3HAHUA IS
PELIEeHNs] TPAKTUYECKUX 3a7aY.




